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DISPLAY SUBSTRATE, LIQUID CRYSTAL
DISPLAY DEVICE HAVING THE SAME AND
METHOD OF MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority from and the
benefit of Korean Patent Application No. 10-2007-0030562,
filed on Mar. 28, 2007, 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 display substrate,
a liquid crystal display (LCD) device including the display
substrate, and a method of manufacturing the display sub-
strate. More particularly, the present invention relates to a
display substrate for a display device, an LCD device includ-
ing the display substrate that may have improved image dis-
play quality, and a method of manufacturing the display sub-
strate.

[0004] 2. Discussion of the Background

[0005] A liquid crystal display (LCD) device displays an
image using the electrical and optical characteristics of liquid
crystals. LCD devices are generally thin, light weight, and
small, which allows them to be used in various fields.
[0006] An LCD device includes a display substrate, an
opposite substrate facing the display substrate, and a liquid
crystal layer interposed between the display substrate and the
opposite substrate. The arrangement of the liquid crystals of
the liquid crystal layer varies in response to an electric field
applied between a pixel electrode of the display substrate and
a common electrode of the opposite substrate. This changes
the light transmittance of the liquid crystal layer, thereby
displaying the image.

[0007] In order to decrease the cost of manufacturing an
LCD device, fewer masks may be used to manufacture a
display substrate may be decreased. However, if too few
masks are used to manufacture the display substrate, the
surface uniformity of the display substrate may deteriorate,
which may cause the thickness of the liquid crystal layer to be
less uniform.

[0008] When the thickness uniformity of the liquid crystal
layer decreases, optical characteristics of the liquid crystal
layer may change, which may deteriorate the image display
quality of the LCD device.

SUMMARY OF THE INVENTION

[0009] The present invention provides a display substrate
for a display device.

[0010] The present invention also provides an LCD device
including the above-mentioned display substrate, which may
be capable of improving image display quality.

[0011] The present invention also provides a method of
manufacturing the above-mentioned display substrate.
[0012] 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.

[0013] The present invention discloses a display substrate
including a base substrate, a thin-film transistor (TFT), a pixel
electrode, a pad part, and a cell-gap compensating part. The
base substrate has a display region, a seal region surrounding
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the display region, and a peripheral region surrounding the
seal region. The TFT is in the display region. The pixel
electrode is connected to a drain electrode of the TFT and
contacts the base substrate. The pad part is interposed
between a first side of the base substrate and the seal region
and is connected to the TFT through a first transmission line.
The cell-gap compensating part is in the seal region and
includes a compensating pattern adjacent to a second side of
the base substrate and an insulating pattern on the compen-
sating pattern.

[0014] The present invention also discloses an LCD device
including a display substrate, an opposite substrate, a liquid
crystal layer, and a sealing member. The display substrate
includes a base substrate, a TFT, a pixel electrode, a pad part,
and a cell-gap compensating part. The base substrate has a
display region, a seal region surrounding the display region,
and a peripheral region surrounding the seal region. The TFT
is in the display region. The pixel electrode is connected to a
drain electrode of the TFT and contacts the base substrate.
The pad part is interposed between a first side of the base
substrate and the seal region and is connected to the TFT
through a transmission line. The cell-gap compensating part
is in the seal region and includes a compensating pattern
adjacent to a second side of the base substrate and an insulat-
ing pattern on the compensating pattern. The opposite sub-
strate faces the display substrate. The liquid crystal layer is
interposed between the display region of the display substrate
and the opposite substrate. The sealing member is interposed
between the seal region of the display substrate and the oppo-
site substrate and includes a sealant and a seal spacer. The
sealant seals the liquid crystal layer. The seal spacer is dis-
posed in the sealant to maintain a distance between the dis-
play substrate and the opposite substrate.

[0015] The present invention also discloses a method of
manufacturing a display substrate forming a TFT, a pad part,
and acompensating pattern on a base substrate. A preliminary
passivation layer, which covers the TFT, the pad part, and the
compensating pattern, is formed on the base substrate. The
preliminary passivation layer is etched to form a passivation
layer that covers the TFT, a cover pattern that covers a side
surface of a drain electrode of the TFT, and an insulating
pattern disposed on the compensating pattern. The cover pat-
tern is etched to expose a side surface of the drain electrode.
A pixel electrode connected to the drain electrode through the
side surface is formed.

[0016] Itis to be understood 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

[0017] 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.
[0018] FIG. 1 is a plan view showing a display substrate in
accordance with a first exemplary embodiment of the present
invention.

[0019] FIG. 2 is an enlarged plan view showing portion ‘A’
shown in FIG. 1.

[0020] FIG. 3 is a cross-sectional view taken along line I-I'
shown in FIG. 2.
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[0021] FIG. 4, FIG. 5, FIG. 6, FIG. 7, FIG. 8, FIG. 9, FIG.
10, and FIG. 11 are cross-sectional views showing a method
of manufacturing the display substrate shown in FIG. 1.
[0022] FIG.12isaplan view showing a display substrate in
accordance with a second exemplary embodiment of the
present invention.

[0023] FIG. 13 is a cross-sectional view taken along line
II-IT' shown in FIG. 12.

[0024] FIG.14,FIG.15,FIG.16,FIG.17,FIG.18,FIG. 19,
and FIG. 20 are cross-sectional views showing a method of
manufacturing the display substrate shown in FIG. 12.
[0025] FIG. 21 is a cross-sectional view showing a display
substrate in accordance with a third exemplary embodiment
of the present invention.

[0026] FIG.22isaplan view showing a display substrate in
accordance with a fourth exemplary embodiment of the
present invention.

[0027] FIG. 23 is a cross-sectional view showing an LCD
device in accordance with a fifth exemplary embodiment of
the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0028] 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 will be thorough and complete, and will fully convey the
scope of the invention to those skilled in the art. In the draw-
ings, the size and relative sizes of layers and regions may be
exaggerated for clarity.

[0029] It will be understood that when an element or layer
is referred to as being “on,” “connected to,” or “coupled to”
another element or layer, it can be directly on, connected or
coupled 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,” “directly connected to,” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Like numbers refer to
like elements throughout. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0030] It will be understood that, although the terms first,
second, third etc. 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
distinguish one element, component, region, layer or section
from another region, layer or section. Thus, a first element,
component, region, layer, or section discussed below could be
termed a second element, component, region, layer, or section
without departing from the teachings of the present invention.
[0031] 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 spatially relative
terms are intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures. For example, if the device in the
figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
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“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0032] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a,” “an,” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises” and/
or “comprising,” when used in this specification, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.
[0033] Embodiments of the invention are described herein
with reference to cross-section illustrations that are schematic
illustrations of idealized embodiments (and intermediate
structures) of the invention. As such, variations from the
shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, embodiments of the invention should not be construed
as limited to the particular shapes of regions illustrated herein
but are to include deviations in shapes that result, for example,
from manufacturing. For example, an implanted region illus-
trated as a rectangle will, typically, have rounded or curved
features and/or a gradient of implant concentration at its
edges rather than a binary change from implanted to non-
implanted region. 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 illustrate the actual shape of a region of a device
and are not intended to limit the scope of the invention.

[0034] 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 that is
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.

[0035] Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to the
accompanying drawings.

[0036] FIG.1is a plan view showing a display substrate in
accordance with a first exemplary embodiment of the present
invention.

[0037] Referring to FIG. 1, the display substrate includes a
base substrate 120, a thin film transistor TFT, a gate line 137,
a pad part 130, a data line 136, a pixel electrode 112, and a
cell-gap compensating part 170.

[0038] A pixel region 140, a seal region 142, and a periph-
eral region 144 may be defined on the base substrate 120. An
image may be displayed in the pixel region 140. The seal
region may 142 surround the pixel region 140 and the periph-
eral region 144 may surround the seal region 142. In FIG. 1,
the base substrate 120 includes a first side 121, a second side
122 adjacent to the first side 121, a third side 123 facing the
first side 121, and a fourth side 124 facing the second side
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122. For example, the first, second, third, and fourth sides
121, 122, 123, and 124 may form a substantially rectangular
shape.

[0039] The base substrate 120 may include a transparent
material that transmits light. For example, the base substrate
120 may include triacetyl cellulose (TAC), polycarbonate
(PC), polyethersulfone (PES), polyethylene terephthalate
(PET), polyethylene naphthalate (PEN), polyvinyl alcohol
(PVA), polymethyl methacrylate (PMMA), and cyclo-olefin
polymer (COP). These materials may be used alone or in a
combination thereof

[0040] The gate line 137 may be formed on the base sub-
strate 120 and may extend in a direction substantially parallel
to the second side 122. In FIG. 1, the gate line 137 may extend
from the display region 140 toward the first side 121 through
a left portion of the seal region 142.

[0041] Thedataline136 is formed on the base substrate 120
and extends in a direction substantially parallel to the first side
121. In FIG. 1, the data line 136 extends from the display
region 140 toward the second side 122 through an upper
portion of the seal region 142.

[0042] The pad part 130 may include a gate pad 132 and a
data pad 131.

[0043] The gate pad 132 may be interposed between the
first side 121 and the seal region 142 and is connected to the
gate line 137.

[0044] The data pad 131 may be interposed between the
second side 122 and the seal region 142 and is connected to
the data line 136.

[0045] The thin film transistor TFT may be formed in the
pixel region 140 and is connected to the data line 136 and the
gate line 137. For example, a plurality of thin film transistors
TFT may be arranged in a matrix in the pixel region 140.
[0046] The cell-gap compensating part 170 may be formed
in the seal region 142 adjacent to the sides of the base sub-
strate 120 that face the pad part 130. The cell-gap compen-
sating part 170 may make the thickness of the display sub-
strate more uniform in the seal region 142. In FIG. 1, the
cell-gap compensating part 170 may be formed in the seal
region 142 adjacent to the third and fourth sides 123 and 124
of the base substrate 120.

[0047] FIG. 2 is an enlarged plan view showing portion ‘A’
shown in FIG. 1. FIG. 3 is a cross-sectional view taken along
line I-I' shown in FIG. 2.

[0048] Referring to FIG. 1, FIG. 2, and FIG. 3, a gate
electrode 116 of the thin film transistor TFT, the gate line 137,
and the gate pad 132 are formed on the base substrate 120.
The gate line 137 is connected to the gate electrode 116. The
gate pad 132 is connected to the gate line 137. Each of the gate
electrode 116, the gate line 137, and the gate pad 132 may
have a single layered structure or a multi-layered structure.
The gate electrode 116, the gate line 137, and the gate pad 132
may include aluminum, molybdenum, copper, or an alloy
thereof. These materials may be used alone of a combination
thereof. For example, each of the gate electrode 116, the gate
line 137, and the gate pad 132 may have a double-layered
structure having an aluminum layer and a molybdenum layer
on the aluminum layer.

[0049] The gate insulating layer 126 may be formed on the
base substrate 120 to cover the gate line 137 and the gate
electrode 116. The gate insulating layer 126 may include
silicon nitride or silicon oxide. These materials may be used
alone or in a combination thereof.
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[0050] The semiconductor layer 117 may be formed on the
gate insulating layer 126 and may include an amorphous
silicon layer and an N+ amorphous silicon layer on the amor-
phous silicon layer.

[0051] Source and drain electrodes 118 and 119 of the thin
film transistor TFT, the data line 136, and the data pad 131
may be formed on the semiconductor layer 117. The drain
electrode 119 may be spaced apart from the source electrode
118. The data line 136 is connected to the source electrode
118. The data pad 131 is connected to the data line 136.
[0052] A passivation layer 128 may be formed on the base
substrate 120 and may cover the source electrode 118, the
dataline 136, and the gate line 137. The passivation layer 128
may have an opening that partially exposes a side surface of
the drain electrode 119 so that the exposed side surface of the
drain electrode 119 may contact the pixel electrode 112. The
passivation layer 128 may include silicon nitride or silicon
oxide. These materials may be used alone of'in a combination
thereof.

[0053] InFIG. 1, FIG. 2, and FIG. 3, the passivation layer
128 may further include a plurality of openings 1286
arranged in a matrix in the seal region 142. In addition, the
passivation layer 128 may expose the data pad 131 and the
gate pad 132.

[0054] The pixel electrode 112 is connected to the drain
electrode 119, and may include a transparent conductive
material. For example, the pixel electrode 112 may include
indium tin oxide (ITO) or indium zinc oxide (IZO). These
materials may be used alone or in a combination thereof.
[0055] The cell-gap compensating part 170 may be formed
in the seal region 142 of the base substrate 120 and may
include a compensating pattern 175 and an insulating pattern
177 on the compensating pattern 175.

[0056] In FIG. 1, FIG. 2, and FIG. 3, the compensating
pattern 175 may include a first compensating layer 1754, a
second compensating layer 1755, a third compensating layer
175¢, and a fourth compensating layer 175d. For example, the
compensating pattern 175 may have a height of about 10 um
to about 80 um.

[0057] The first compensating layer 175a may be formed
on the base substrate 120, and may be formed from the same
layer as the gate electrode 116, the gate line 137, and the gate
pad 132. In FIG. 1, FIG. 2, and FIG. 3, the first compensating
layer 175a is a conductive pattern.

[0058] The second compensating layer 1756 may be
formed on the first compensating layer 1754 and may be
formed from the same layer as the gate insulating layer 126.
In FIG. 1, FIG. 2, and FIG. 3, the second compensating layer
1755 covers an upper surface and a side surface of the first
compensating layer 175a to protect the first compensating
layer 175a during subsequent processes. Alternatively, the
second compensating layer 1755 may be formed only on the
upper surface of the first compensating layer 175a.

[0059] The third compensating layer 175¢ may be formed
on the second compensating layer 1756 and may be formed
from the same layer as the semiconductor layer 117.

[0060] The forth compensating layer 1754 may be formed
on the third compensating layer 175¢ and may be formed
from the same layer as the source electrode 118, the drain
electrode 119, the data line 136, and the data pad 131. In FIG.
1, FIG. 2, and FIG. 3, the fourth compensating layer 175d is
a conductive pattern.

[0061] The insulating pattern 177 may be formed on the
fourth compensating layer 1754 and may be formed from the
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same layer as the passivation layer 128. For example, the
insulating pattern 177 may be smaller than the compensating
pattern 175 when viewed on a plane.

[0062] InFIG.1,FIG. 2, and FIG. 3, the cell-gap compen-
sating part 170 may further include a dummy pattern176. The
dummy pattern 176 may be formed in each opening 12856 of
the passivation layer 128, which may be formed in the seal
region 142. The dummy pattern 176 may surround the com-
pensating pattern 175 and the insulating pattern 177 and may
be formed from the same layer as the pixel electrode 122. In
FIG. 1, FIG. 2, and FIG. 3, one compensating pattern 175 and
one insulating pattern 177 may be formed in the dummy
pattern 176. Alternatively, a plurality of compensating pat-
terns 175 and a plurality of insulating patterns 177 may be
formed in the dummy pattern 176.

[0063] InFIG. 1, FIG. 2, and FIG. 3, the height H2 of the
cell-gap compensating part 170 may be greater than the
height H1 of the display substrate in the seal region 142
adjacent to the second side 122 by an amount equal to the
height of the first compensating layer 175a. For example, the
height of the display substrate in the seal region 142 may be
determined with respect to an upper surface of the base sub-
strate 120. In this case, the height H2 of the cell-gap compen-
sating part 170 may be substantially the same as the height of
the display substrate in the seal region 142 adjacent to the
third side 123. Also, the height of the display substrate in the
seal region 142 adjacent to the third side 123 may be substan-
tially the same as the height of the display substrate in the seal
region 142 adjacent to the fourth side 124. Alternatively, the
height of the display substrate in the seal region 142 adjacent
to the third side 123 may be different from the height of the
display substrate in the seal region 142 adjacent to the fourth
side 124.

[0064] Forexample, the height H2 of the cell-gap compen-
sating part 170 and the height of the first compensating layer
175a may be about 13,000 A and about 2,000 A, respectively,
and the height H1 of the display substrate in the seal region
142 adjacent to the second side 122 may be about 11,000 A.
[0065] When the display substrate does not include the
cell-gap compensating part 170, the difference between the
height of the display substrate in the seal region 142 adjacent
to the second side 122 and the height of the display substrate
in the seal region 142 adjacent to the third side 123 may be
about 10,000 p. However, in FIG. 1, FIG. 2, and FIG. 3, the
difference between the height of the display substrate in the
seal region 142 adjacent to the second side 122 and the height
of the display substrate in the seal region 142 adjacent to the
third side 123 may be negligible so that the height of the seal
region 142 may be more uniform.

[0066] InFIG.1,FIG.2,andFIG. 3, the gate pads 132 may
be adjacent to the first side 121, and the cell-gap compensat-
ing part 170 may have an L-shape adjacent to the third and
fourth sides 123 and 124. Alternatively, the gate pads 132 may
be alternately arranged in a region adjacent to the first and
third sides 121 and 123, and the cell-gap compensating part
170 may have an I-shape adjacent to the fourth side 124.
[0067] FIG.4, FIG.5, FIG. 6, FIG. 7, FIG. 8, FIG. 9, FIG.
10, and FIG. 11 are cross-sectional views showing a method
of manufacturing the display substrate shown in FIG. 1. FIG.
4 is a cross-sectional view showing a step of exposing the first
photoresist film.

[0068] Referring to FIG. 1, FIG. 2, and FIG. 4, the gate pad
132, the gate line 137, the gate electrode 116, and the first
compensating layer 1754 may be formed on the base sub-
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strate 120. As shown in FIG. 1, FIG. 2, and FIG. 4, a gate
metal layer (not shown) deposited on the base substrate 120
may be patterned through a photolithography process to form
the gate pad 132, the gate line 137, the gate electrode 116, and
the first compensating layer 175a.

[0069] A preliminary gate insulating layer 126' may be
formed on the base substrate 120. For example, silicon nitride
or silicon oxide may be deposited on the base substrate 120 to
form the preliminary gate insulating layer 126'.

[0070] A preliminary semiconductor layer 117' may be
formed on the preliminary gate insulating layer 126'. For
example, an amorphous silicon layer may be deposited on the
preliminary gate insulating layer 126', and N+ impurities may
be implanted into an upper portion of the amorphous silicon
layer to form the preliminary semiconductor layer 117'.
[0071] A data metal layer 136' may be formed on the pre-
liminary semiconductor layer 117".

[0072] A first photoresist film 161 may be formed on the
data metal layer 136'.

[0073] A first mask 162 may be aligned on the first photo-
resist film 161. The first mask 162 may include a first trans-
parent portion 1624, a first translucent portion 1625, and a
first opaque portion 162c.

[0074] The first translucent portion 1625 may correspond
to a region between the source electrode 118 and the drain
electrode 119.

[0075] The first opaque portion 162¢ may correspond to the
data pad 131, the data line 136, the source electrode 118, the
drain electrode 119, and the first compensating layer 175a.
[0076] The first transparent portion 162a may correspond
to a region between adjacent data lines 136, a region between
adjacent first compensating layers 1754, and the remaining
portion of the peripheral region 144 other than the data pad
131.

[0077] The first photoresist film 161 may be exposed
through the first mask 162.
[0078] FIG. 5 is a cross-sectional view showing a step

forming a first photoresist pattern from the first photoresist
film shown in FIG. 4.

[0079] Referring to FIG. 5, the exposed first photoresist
film 161 may be developed to form the first photoresist pat-
tern 161a.

[0080] FIG. 6 is a cross-sectional view showing a step of
forming a gate insulating layer, a semiconductor layer, a data
pad, a data line, a source-drain pattern, a second compensat-
ing layer, a third compensating layer, and a fourth compen-
sating layer using the first photoresist pattern shown in FIG. 5.
[0081] Referring to FIG. 2, FIG. 5, and FIG. 6, the prelimi-
nary gate insulating layer 126, the preliminary semiconduc-
tor layer 117, and the data metal layer 136' may be partially
etched using the first photoresist pattern 1614 as an etching
mask to form the gate insulating layer 126, the semiconductor
layer 117, the data pad 131, the data line 136, the source-drain
pattern 118', the second compensating layer 1755, the third
compensating layer 175¢, and the fourth compensating layer
175d. Thus, the compensating pattern 175 including the first
compensating layer 1754, the second compensating layer
1755, the third compensating layer 175¢, and the fourth com-
pensating layer 1754 may be formed.

[0082] The thickness of the first photoresist pattern 161a
may be decreased to form a photoresist pattern 1615 that
partially exposes a central portion of the source-drain pattern
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118'. For example, the thickness of the first photoresist pattern
161a may be decreased through an ashing process or an
etch-back process.

[0083] The central portion of the source-drain pattern 118"
and a portion of the N+ amorphous silicon layer of the semi-
conductor layer 117 may be etched using the photoresist
pattern 1615 as an etching mask to form the source electrode
118 and the drain electrode 119. Thus, the thin film transistor
TFT including the gate electrode 116, the semiconductor
layer 117, the source electrode 118, and the drain electrode
119 may be formed. When the central portion of the source-
drain pattern 118' is etched, sides of the data pad 131, the data
line 136, the source electrode 118, the drain electrode 119,
and the fourth compensating layer 1754 may be partially
etched.

[0084] FIG. 7 is a cross-sectional view showing a step of
exposing a second photoresist film formed on the substrate
shown in FIG. 6.

[0085] Referring to FIG. 1, FIG. 2, and FIG. 7, a prelimi-
nary passivation layer 128' may be formed on the base sub-
strate 120 to cover the gate pad 132, the gate line 137, the data
pad 131, the data line 136, the thin film transistor TFT, and the
compensating pattern 175.

[0086] The second photoresist film 163 may be formed on
the preliminary passivation layer 128'.

[0087] A second mask 164 may be aligned on the second
photoresist film 163. The second mask 164 may include a
second transparent portion 164a, a second translucent portion
164b, and a second opaque portion 164¢. The second trans-
lucent portion 1645 may correspond to a side surface of the
drain electrode 119. The second transparent portion 164a
corresponds to the data pad 131, the gate pad 132, the pixel
electrode 112, and the dummy patterns 176. The second
opaque portion 164¢ may correspond to a space between the
data line 136, the gate line 137, the insulating pattern 177, and
adjacent dummy patterns 176. Alternatively, the second
opaque portion 164¢ may correspond to a space between the
pixel region 140 and the seal region 142.

[0088] The second photoresist film 163 may be exposed
using the second mask 164.

[0089] FIG. 8 is a cross-sectional view showing a step of
forming a second photoresist pattern from the second photo-
resist film shown in FIG. 7.

[0090] Referring to FIG. 2 and FIG. 8, the exposed second
photoresist film 163 may be developed to form the second
photoresist pattern 163a.

[0091] FIG. 9 is a cross-sectional view showing a step of
decreasing the thickness of the second photoresist pattern
shown in FIG. 8.

[0092] Referring to FIG. 2, FIG. 8, and FIG. 9, the prelimi-
nary passivation layer 128' may be partially etched using the
second photoresist pattern 163a as an etching mask to form a
cover pattern 128a that covers side surfaces of the passivation
layer 128 and the drain electrode 119.

[0093] The thickness of the second photoresist pattern 163a
may be decreased to form a photoresist pattern 1635 that
partially exposes the cover pattern 128a. For example, the
thickness of the second photoresist pattern 163a may be
decreased through an ashing process or an etch-back process.
[0094] FIG. 10 is a cross-sectional view showing a step of
forming a lifting pattern, a pixel electrode, and a dummy
pattern on the photoresist pattern shown in FIG. 9.

[0095] Referring to FIG. 2 and FIG. 10, the passivation
layer 128 may be partially etched using the photoresist pat-
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tern 1635 as an etching mask to form an undercut 163¢ under
the photoresist pattern 1634. In addition, the cover pattern
1284 may be etched to partially expose the side surface of the
drain electrode 119.

[0096] A lifting pattern 112', the pixel electrode 112, and
the dummy pattern 176 may be formed on the photoresist
pattern 1635, the base substrate 120 in the display region 140,
and the base substrate 120 in the seal region 142, respectively.
For example, the transparent conductive layer 112', 112, and
176 may be deposited on the base substrate 120, after the
passivation layer 128 is etched using the photoresist pattern
1635, to form the lifting pattern 112', the pixel electrode 112,
and the dummy pattern 176.

[0097] FIG. 11 is a cross-sectional view showing a step of
lifting off the lifting pattern shown in FIG. 10.

[0098] Referring to FIG. 2, FIG. 10, and FIG. 11, the pho-
toresist pattern 1635 may be removed using a developing
agent so that the lifting pattern 112' may be lifted off. Thus,
the passivation layer 128, the dummy pattern 176, and the
insulating pattern 177 may be exposed.

[0099] InFIG.11,the height ofthe dummy pattern 176 may
be adjusted so that the lifting pattern 112' on the insulating
pattern 177 may be easily lifted off. For example, the height of
the dummy pattern 177 may be about 90 um.

[0100] According to the display substrate shown in FIG. 1,
FIG. 2, FIG. 3,FIG. 4, FIG. 5, FIG. 6, FIG. 7, FIG. 8, FIG. 9,
FIG. 10, and FIG. 11, the cell-gap compensating part 170 is
disposed in the seal region 142, so the thickness of the display
substrate in the seal region 142 may be more uniform.
[0101] In addition, fewer masks may be needed to manu-
facture the display substrate, which may decrease the cost of
manufacturing the display substrate.

[0102] Furthermore, the dummy patterns 176 disposed
between the compensating patterns 175 and adjacent to the
compensating patterns 175 may be mixed by a juxtaposition
mixture, which may adjust the height of the display substrate
of the seal region 142.

[0103] FIG.12isaplan view showing a display substrate in
accordance with a second exemplary embodiment of the
present invention. FIG. 13 is a cross-sectional view taken
along line II-II' shown in FIG. 12. The display substrate of
FIG. 12 and FIG. 13 is substantially the same as in FIG. 1,
FIG. 2, and FIG. 3 except for a gate insulating layer, a passi-
vation layer, and a cell-gap compensating part. Thus, the
same reference numerals will be used to refer to the same or
like parts as those described in FIG. 1, FIG. 2, and FIG. 3 and
any further explanation concerning the above elements will
be omitted.

[0104] Referring to FIG. 12 and FIG. 13, a gate insulating
layer 226 may be formed on a base substrate 120 and may
cover a gate line 137 and a gate electrode 116.

[0105] A passivation layer 228 may be formed on the base
substrate 120 and may cover a source electrode 118, a data
line 136, and a gate line 137. The passivation layer 228 may
have an opening that partially exposes a side surface of the
drain electrode 119, so that the exposed side surface of the
drain electrode 119 may contact a pixel electrode 112.
[0106] InFIG.12andFIG. 13, the gate insulating layer 226
and the passivation layer 228 may further have a plurality of
openings 2285 arranged in a matrix in a seal region 142.
[0107] A cell-gap compensating part 270 may be formed in
the seal region 142 of the base substrate 120 and may include
a compensating pattern 275 and an insulating pattern 277 on
the compensating pattern 275.
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[0108] The compensating pattern 275 may include a first
compensating layer 275a and a second compensating layer
275b.

[0109] The first compensating layer 275a may be formed
on the base substrate 120 and may be formed from the same
layer as the gate electrode 116, the gate line 137, and the gate
pad 132. In FIG. 12 and FIG. 13, the first compensating layer
275a is a conductive pattern.

[0110] The second compensating layer 2756 may be
formed on the first compensating layer 2754, and may be
formed from the same layer as the gate insulating layer 226.
In FIG. 12 and FIG. 13, the second compensating layer 2755
covers an upper surface and a side surface of the first com-
pensating layer 275a. Alternatively, the second compensating
layer 2756 may expose the side surface of the first compen-
sating layer 275a.

[0111] The insulating pattern 277 may be formed on the
second compensating layer 2755 and may be formed from the
same layer as the passivation layer 228.

[0112] The cell-gap compensating part 270 may include a
dummy pattern 276. The dummy pattern 276 may be formed
in each opening 1285 of the passivation layer 228, which may
be formed in the seal region 142.

[0113] InFIG.12and FIG. 13, the height H4 of the cell-gap
compensating part 270 may be substantially the same as the
height H3 of the display substrate in the seal region 142
adjacent to the first side 121. The height of the display sub-
strate may be determined with respect to an upper surface of
the base substrate 120. For example, the height H4 of the
cell-gap compensating part 270 may be substantially the
same as the height of the display substrate in the seal region
142 adjacent to the fourth side 124. Further, the height H4 of
the cell-gap compensating part 270 and the height H3 of the
display substrate in the seal region 142 adjacent to the first
side 121 may be about 8,500 A.

[0114] FIG.14,F1G.15,FIG.16,F1G.17,FIG.18,FIG.19,
and FIG. 20 are cross-sectional views showing a method of
manufacturing the display substrate shown in FIG. 12. FIG.
14 is a cross-sectional view showing a step of exposing a
photoresist film for manufacturing the display substrate
shown in FIG. 12.

[0115] Referring to FIG. 12 and FIG. 14, the gate pad 132,
the gate line 137, the gate electrode 116, and the first com-
pensating layer 275a may be formed on the base substrate
120.

[0116] A preliminary gate insulating layer 126', a prelimi-
nary semiconductor layer 117", a data metal layer 136, and a
first photoresist film 261 may be formed on the base substrate
120, in sequence.

[0117] A first mask 262 may be aligned on the first photo-
resist film 261. The first mask 262 includes a first transparent
portion 262a, a first translucent portion 26254, and a first
opaque portion 262c¢.

[0118] The first transparent portion 262a may correspond
to a region between adjacent data lines 136, the seal region
142 except for the data line 136, and the peripheral region 144
except for the data pad 131.

[0119] The first translucent portion 2626 may correspond
to a region between the source electrode 118 and the drain
electrode 119.

[0120] The firstopaque portion 262¢ may correspond to the
data pad 131, the data line 136, the source electrode 118, and
the drain electrode 119.
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[0121] The first photoresist film 261 may be exposed
through the first mask 262.

[0122] FIG. 15 is a cross-sectional view showing a step of
forming a first photoresist pattern from the first photoresist
film shown in FIG. 14.

[0123] Referring to FIG. 15, the exposed first photoresist
film 261 may be developed to form the first photoresist pat-
tern 261a.

[0124] FIG. 16 is a cross-sectional view showing a step of
exposing a second photoresist film formed on the substrate
shown in FIG. 15.

[0125] Referring to FIG. 1, FIG. 12, and FIG. 16, the pre-
liminary semiconductor layer 117" and the data metal layer
136' may be partially etched to form the semiconductor layer
117, the data pad 131, the data line 136, the source electrode
118, and the drain electrode 119 through an etching process
using the first photoresist pattern 261a, an ashing process to
decrease a thickness of the first photoresist pattern 261a, and
an etching process using the first photoresist pattern 261a
having the decreased thickness. The semiconductor layer 117
may be formed on the preliminary gate insulating layer 126'.
[0126] Thus, the thin film transistor TFT including the gate
electrode 116, the semiconductor layer 117, the source elec-
trode 118, and the drain electrode 119 may be formed.
[0127] A preliminary passivation layer 128' and a second
photoresist film 263 may be formed on the preliminary gate
insulating layer 126' to cover the data pad 131, the data line
136, and the thin film transistor TFT.

[0128] A second mask 264 may be aligned on the second
photoresist film 263. The second mask 264 may include a
second transparent portion 264a, a second translucent portion
2645, and a second opaque portion 264¢. The second trans-
lucent portion 2645 corresponds to a side surface of the drain
electrode 119. The second transparent portion 264a corre-
sponds to the data pad 131, the gate pad 132, the pixel elec-
trode 112, and the dummy pattern 276. The second opaque
portion 264c¢ corresponds to a space between the data line
136, the gate line 137, the first compensating layer 275a, and
adjacent dummy patterns 276.

[0129] The second photoresist film 263 may be exposed
using the second mask 264.

[0130] FIG. 17 is a cross-sectional view showing a step of
forming a passivation layer, a cover pattern and a gate insu-
lating layer on the substrate shown in FIG. 16.

[0131] Referring to FIG. 12, FIG. 16, and FIG. 17, the
exposed second photoresist film 263 may be developed to
form the second photoresist pattern 263a.

[0132] The preliminary passivation layer 128' and the pre-
liminary gate insulating layer 126' may be partially etched
using the second photoresist pattern 263a as an etching mask
to form the passivation layer 228, a cover pattern 128a, and
the gate insulating layer 226. The cover pattern 128a may
cover a side surface of the drain electrode 119.

[0133] FIG. 18 is a cross-sectional view showing a step of
decreasing a thickness of the second photoresist pattern
shown in FIG. 17.

[0134] Referring to FIG. 12 and FIG. 18, the thickness of
the second photoresist pattern 263a being decreased to form
a photoresist pattern 2635 that partially exposes the cover
pattern 128a.

[0135] FIG. 19 is a cross-sectional view showing a step of
forming a lifting pattern, a pixel electrode, and a dummy
pattern on the substrate shown in FIG. 18.
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[0136] Referring to FIG. 12 and FIG. 19, the passivation
layer 128 may be partially etched again using the photoresist
pattern 2635 as an etching mask to form an undercut 263¢
under the photoresist pattern 2635. In addition, the cover
pattern 1284 may be etched to partially expose the side sur-
face of the drain electrode 119.

[0137] A lifting pattern 112', the pixel electrode 112, and
the dummy pattern 276 may be formed on the photoresist
pattern 2635, the base substrate 120 in the display region 140,
and the base substrate 120 in the seal region 142, respectively.
[0138] FIG. 20 is a cross-sectional view showing a step of
lifting off the lifting pattern shown in FIG. 19.

[0139] Referring to FIG. 12, FIG. 19, and FIG. 20, the
photoresist pattern 2635 may be removed using a developing
agent so that the lifting pattern 112' may be lifted off.
[0140] According to the display substrate shown in FIG. 12
to FIG. 20, the cell-gap compensating part may have substan-
tially the same height as the display substrate in the seal
region 142 adjacent to the gate pad 132, so the thickness of the
display substrate in the seal region 142 may be more uniform.
[0141] FIG. 21 is a cross-sectional view showing a display
substrate in accordance with a third exemplary embodiment
ofthe present invention. The display substrate of FIG. 21 may
be substantially the same as in FIG. 1 and FIG. 2 except for a
mold frame. Thus, the same reference numerals will be used
to refer to the same or like parts as those described in FIG. 1
and FIG. 2 and any further explanation concerning the above
elements will be omitted.

[0142] Referring to FIG. 2 and FIG. 21, a gate insulating
layer 326 may be formed on a base substrate 120 and may
cover a gate line 137 and a gate electrode 116.

[0143] A passivation layer 328 may be formed on the gate
insulating layer 326, and may cover a source electrode 118, a
data line 136, and the gate line 137.

[0144] A cell-gap compensating part 370 may be formed in
the seal region 142 of the base substrate 120 and may include
a compensating part 375, an insulating pattern 377 on the
compensating pattern 375, and a dummy pattern 376 sur-
rounding the compensating pattern 375.

[0145] The compensating pattern 375 may include a first
compensating layer 3754, a second compensating layer 3754,
and a third compensating layer 375c¢.

[0146] The first compensating layer 375a may be formed
on the base substrate 120 and may be formed from the same
layer as the gate insulating layer 326.

[0147] The second compensating layer 3756 may be
formed on the first compensating layer 3754 and may be
formed from the same layer as the semiconductor layer 117.
In FIG. 21, the second compensating layer 3755 does not
cover the first compensating layer 375a.

[0148] The third compensating layer 375¢ may be formed
on the second compensating layer 37556 and may be formed
from the same layer as a data pad 131 (shown in FIG. 1), the
data line 136, the source electrode 118, and a drain electrode
119. In FIG. 21, the third compensating layer 375¢ includes a
conductive pattern.

[0149] The insulating pattern 377 may be formed on the
third compensating layer 375¢ and may be formed from the
same layer as the passivation layer 328.

[0150] The dummy pattern 376 may surround the compen-
sating pattern 375 and the insulating pattern 377 and may be
formed from the same layer as a pixel electrode 112.

[0151] InFIG. 2 and FIG. 21, the height H6 of the cell-gap
compensating part 370 may be substantially the same as the
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height HS of the display substrate in the seal region 142 in
which the data line 136 is formed. For example, the height H6
of'the cell-gap compensating part 370 and the height H5 of the
display substrate in the seal region 142 in which the data line
136 is formed may be about 10,800 A.

[0152] FIG. 22 is a plan view showing a display substrate in
accordance with a fourth exemplary embodiment of the
present invention. The display substrate of FIG. 22 may be
substantially the same as in FIG. 1, FIG. 2, and FIG. 3 except
for a cell-gap compensating part. Thus, the same reference
numerals will be used to refer to the same or like parts as those
described in FIG. 1, FIG. 2, and FIG. 3 and any further
explanation concerning the above elements will be omitted.
[0153] Referringto FI1G. 22, the cell-gap compensating part
470 may include a compensating pattern 475, an insulating
pattern 477, and a dummy pattern 476.

[0154] Thedummy pattern 476 may be arranged in a matrix
in a seal region 142.

[0155] A plurality of compensating patterns 475 may be
arranged in each dummy pattern 476. In FIG. 22, six com-
pensating patterns 475 may be formed in each dummy pattern
476. Alternatively, the number of the compensating patterns
475 in each dummy pattern 476 may be changed.

[0156] The insulating pattern 477 may be formed in each
compensating pattern 475.

[0157] According to the display substrate shown in FIG.
22, the plurality of the compensating patterns 475 may be
formed in each dummy pattern 476. Thus, the cell-gap com-
pensating part 470 may securely support a seal spacer (not
shown) that may be disposed on the cell-gap compensating
part 470, although the size of the seal spacer may be
decreased.

[0158] FIG. 23 is a cross-sectional view showing a liquid
crystal display (LCD) device in accordance with a fifth exem-
plary embodiment of the present invention.

[0159] Referring to FIG. 23, the LCD device includes a
display substrate 180, an opposite substrate 110, a liquid
crystal layer 150, and a sealing member 155.

[0160] Thedisplay substrate 180 of FIG. 23 is substantially
the same as in FIG. 1, FIG. 2, and FIG. 3 except for a cell-gap
compensating part. Thus, the same reference numerals will be
used to refer to the same or like parts as those described in
FIG. 1, FIG. 2, and FIG. 3 and any further explanation con-
cerning the above elements will be omitted. Alternatively, the
display substrate 180 of FIG. 23 may be substantially the
same as in FIG. 12 and FIG. 13 or FIG. 21.

[0161] The opposite substrate 110 may include an opposite
base substrate 101, a black matrix 102, a color filter 104, and
a common electrode 106.

[0162] The opposite base substrate 101 may be spaced
apart from a base substrate 120 of the display substrate 180 by
a constant distance.

[0163] The black matrix 102 may be formed on the oppo-
site base substrate 101 to block light that passes through a
region in which liquid crystals may be difficult to control.
[0164] The color filter 104 may be formed on the opposite
base substrate 101 and may face a pixel electrode 112 of the
display substrate 180.

[0165] The common electrode 106 may be formed on the
opposite base substrate 101 and may cover the black matrix
102 and the color filter 104.

[0166] The liquid crystal layer 150 may be interposed
between a display region 140 of the display substrate 180 and
the opposite substrate 110. The arrangement of the liquid
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crystals of the liquid crystal layer 150 may vary in response to
an electric field applied between the pixel electrode 112 and
the common electrode 106 and thus, the light transmittance of
the liquid crystal layer 150 may be changed.

[0167] The sealing member 155 may be interposed
between the seal region 142 of the display substrate 180 and
the opposite substrate 110 and may include a sealant 152 and
a seal spacer 154.

[0168] The sealant 152 may seal the liquid crystal layer
150. The sealant 152 may include a light curable resin or a
thermosetting resin. These materials may be used alone or in
a combination thereof.

[0169] The seal spacer 154 may be disposed in the sealant
152 and may maintain a cell-gap, which is defined as a dis-
tance between the display substrate 180 and the opposite
substrate 110 in the seal region 142. For example, the seal
spacer 154 may include a plastic bead or a glass bead.
[0170] In FIG. 23, a spacer 154 adjacent to a pad part 130
(shown in FIG. 1) of the display substrate 180 is supported by
a portion of a passivation layer 128 formed on a data line 136
or a gate line 137, and a spacer 154 opposite the pad part 130
is supported by an insulating pattern 177 of a cell-gap com-
pensating part. Alternatively, one seal spacer 154 may be
disposed on a plurality of insulating patterns 177.

[0171] According to the LCD device shown in FIG. 23, the
thickness of the display substrate 180 in the seal region 142
may be more uniform, so that the cell-gap between the display
substrate 180 and the opposite substrate 110 may also be more
uniform.

[0172] According to exemplary embodiments of the
present invention, a cell-gap compensating part may be
formed in a seal region, so that the thickness of a display
substrate in the seal region may be more uniform.

[0173] In addition, fewer masks may be needed to manu-
facture the display substrate, so the cost of manufacturing the
display substrate may be decreased.

[0174] Furthermore, compensating patterns and the
dummy patterns may be mixed by a juxtaposition mixture,
which may adjust the height of the display substrate in the seal
region.

[0175] Therefore, the uniformity of the cell-gap between
the display substrate and the opposite substrate may be
increased, which may improve the image display quality.
[0176] 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 spirit or 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.

What is claimed is:

1. A display substrate, comprising:

a base substrate comprising a display region, a seal region
surrounding the display region, and a peripheral region
surrounding the seal region;

a thin-film transistor in the display region;

a pixel electrode connected to a drain electrode of the thin
film transistor, the pixel electrode contacting the base
substrate;

a pad part interposed between a first side of the base sub-
strate and the seal region, the pad part being connected to
the thin film transistor through a first transmission line;
and
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a cell-gap compensating part in the seal region, the cell-gap
compensating part comprising a compensating pattern
adjacent to a second side of the base substrate and an
insulating pattern on the compensating pattern.

2. The display substrate of claim 1, wherein the compen-
sating pattern comprises a conductive pattern formed from a
same layer as the pad part.

3. The display substrate of claim 2, further comprising:

a data pad on a gate insulating layer that covers the gate
electrode, the gate line, and the gate pad, the data pad
being connected to a source electrode of the thin film
transistor through a second transmission line,

wherein the pad part comprises a gate pad on the base
substrate, the gate pad being connected to a gate elec-
trode of the thin film transistor through the first trans-
mission line.

4. The display substrate of claim 3, wherein the compen-

sating pattern comprises:

a first compensating layer on the base substrate, the first
compensating layer being formed from a same layer as
the gate pad; and

a second compensating layer on the first compensating
layer, the second compensating layer being formed from
a same layer as a gate insulating layer.

5. The display substrate of claim 4, wherein the second

compensating layer covers the first compensating layer.

6. The display substrate of claim 4, wherein the compen-
sating pattern further comprises:

a third compensating layer on the second compensating
layer, the third compensating layer being formed from a
same layer as a semiconductor layer of the thin film
transistor; and

a fourth compensating layer on the third compensating
layer, the fourth compensating layer being formed from
a same layer as the data pad.

7. The display substrate of claim 3, wherein the compen-

sating pattern comprises:

a first compensating layer on the base substrate, the first
compensating layer being formed from a same layer as a
gate insulating layer;

a second compensating layer on the first compensating
layer, the second compensating layer being formed from
a same layer as a semiconductor layer of the thin film
transistor; and

a third compensating layer on the second compensating
layer, the third compensating layer being formed from a
same layer as the data pad.

8. The display substrate of claim 1, wherein the insulating
pattern is formed from a same layer as a passivation layer that
covers the thin film transistor.

9. The display substrate of claim 8, wherein the insulating
pattern is smaller than the compensating pattern in plan view.

10. The display substrate of claim 1, wherein the cell-gap
compensating part further comprises a dummy pattern to
surround the compensating pattern and to expose the insulat-
ing pattern.

11. The display substrate of claim 10, wherein the dummy
pattern is formed from a same layer as the pixel electrode.

12. The display substrate of claim 10, wherein the cell-gap
compensating part further comprises a plurality of dummy
patterns arranged in a matrix in the seal region.

13. The display substrate of claim 10, wherein one com-
pensating pattern is disposed in the dummy pattern.
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14. The display substrate of claim 10, wherein a plurality of
compensating patterns is disposed in the dummy pattern.

15. The display substrate of claim 1, wherein the second
side faces the first side.

16. The display substrate of claim 1, wherein the second
side is substantially perpendicular to the first side.

17. A liquid crystal display device, comprising:

a display substrate comprising:

a base substrate comprising a display region, a seal
region surrounding the display region, and a periph-
eral region surrounding the seal region;

a thin film transistor in the display region;

a pixel electrode connected to a drain electrode of the
thin film transistor, the pixel electrode contacting the
base substrate;

a pad part interposed between a first side of the base
substrate and the seal region, the pad part being con-
nected to the thin film transistor through a transmis-
sion line; and

a cell-gap compensating part in the seal region, the cell-
gap compensating part comprising a compensating
pattern adjacent to a second side of the base substrate
and an insulating pattern on the compensating pattern;

an opposite substrate facing the display substrate;

aliquid crystal layer interposed between the display region
of the display substrate and the opposite substrate; and

a sealing member interposed between the seal region of the
display substrate and the opposite substrate, the sealing
member comprising:

a sealant to seal the liquid crystal layer; and

a seal spacer in the sealant to maintain a distance
between the display substrate and the opposite sub-
strate.

18. The liquid crystal display device of claim 17, the seal-
ing member further comprises a plurality of seal spacers, and
a portion of the seal spacers adjacent to the first side is
supported by a passivation layer covering the transmis-
sion line and the thin film transistor.
19. The liquid crystal display device of claim 18, wherein
a portion of the seal spacers adjacent to the second side is
supported by the insulating pattern.
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20. A method of manufacturing a display substrate, com-
prising:

forming a thin film transistor, a pad part, and a compensat-

ing pattern on a base substrate;

forming a preliminary passivation layer that covers the thin

film transistor, the pad part, and the compensating pat-
tern on the base substrate;

etching the preliminary passivation layer to form a passi-

vation layer that covers the thin film transistor, a cover
pattern that covers a side surface of a drain electrode of
the thin film transistor, and an insulating pattern that is
on the compensating pattern;

etching the cover pattern to expose a side surface of the

drain electrode; and

forming a pixel electrode connected to the drain electrode

through the side surface.

21. The method of claim 20, further comprising forming a
photoresist pattern on the preliminary passivation layer cor-
responding to the thin film transistor and the compensating
pattern.

22. The method of claim 21, further comprising decreasing
the thickness of the photoresist pattern to expose the cover
pattern.

23. The method of claim 22, further comprising forming an
undercut under the photoresist pattern having the decreased
thickness.

24. The method of claim 21, wherein forming the pixel
electrode further comprises forming a dummy pattern sur-
rounding the compensating pattern and exposing the insulat-
ing pattern.

25. The method of claim 24, wherein forming the dummy
pattern comprises removing the photoresist pattern on the
insulating pattern to lift off a strip pattern that is on the
photoresist pattern.

26. The method of claim 20, wherein forming the thin film
transistor, the pad part, and the compensating pattern further
comprises forming a gate insulating layer that covers a gate
electrode of the thin film transistor on the base substrate; and

etching the preliminary passivation layer further comprises

partially etching the gate insulating layer.

Ed sk sk sk Ed
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