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THIN FILM TRANSISTOR ARRAY PANEL
AND MANUFACTURING METHOD
THEREOF

[0001] This application is a divisional of U.S. patent
application Ser. No. 14/281,182, filed on May 19, 2014,
which claims priority to Korean Patent Application No.
10-2013-0132962 filed on Nov. 4, 2013, and all the benefits
accruing therefrom under 35 U.S.C. § 119, the contents of
which are incorporated by reference herein in its entirety.

BACKGROUND

(a) Field

[0002] Exemplary embodiments of the invention relate to
a thin film transistor array panel and a method of manufac-
turing the thin film transistor array panel.

(b) Description of the Related Art

[0003] A liquid crystal display, which is one of the most
common types of flat panel displays currently in use, typi-
cally includes two display panels with field generating
electrodes, such as a pixel electrode and a common elec-
trode, and a liquid crystal layer interposed therebetween.
The liquid crystal display generates an electric field in a
liquid crystal layer by applying voltage to the field gener-
ating electrodes, determines the direction of liquid crystal
molecules of the liquid crystal layer, and controls polariza-
tion of incident light through the generated electric field to
display images.

[0004] In the liquid crystal display, all of the two field
generating electrodes generating the electric field in the
liquid crystal layer may be disposed in a thin film transistor
array panel.

[0005] In a case where the two field generating electrodes
are disposed in the thin film transistor array panel, a plurality
of insulating layers is disposed between the thin film tran-
sistor and the field generating electrodes, and at least one
layer among the plurality of insulating layers may use an
organic insulating layer. Contact holes for electrically con-
necting the thin film transistor and the field generating
electrodes are typically formed in the plurality of insulating
layer.

SUMMARY

[0006] The invention has been made in an effort to effec-
tively prevent a thin film transistor array panel from being
short circuited through adjusting positions at which contact
holes are formed, and to improve stability of a display
device including the thin film transistor array panel.

[0007] An exemplary embodiment of the invention pro-
vides a thin film transistor array panel, including: an insu-
lating substrate; a gate line disposed on the insulating
substrate and including a gate pad portion; a data line
insulated from and crossing the gate line, and including a
source electrode and a data pad portion; a drain electrode
facing the source electrode; an organic insulating layer
disposed on the data line and the drain electrode, where a
first contact hole is defined through the organic insulating
layer; a common electrode disposed on the organic insulat-
ing layer, where a second contact hole is defined through the
common electrode; a passivation layer disposed on the
common electrode, where a third contact hole is defined
through the passivation layer; and a pixel electrode disposed
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on the passivation layer, and in contact with the drain
electrode, in which the third contact hole is disposed to be
adjacent to one surface of the first contact hole.

[0008] Inan exemplary embodiment, the first contact hole
may be smaller than the second contact hole, and the third
contact hole may be smaller than the second contact hole,
and a portion of the third contact hole may overlap the drain
electrode.

[0009] In an exemplary embodiment, the third contact
hole may expose one end of the drain electrode.

[0010] Inan exemplary embodiment, a surface of the third
contact hole may partially overlap the organic insulating
layer.

[0011] In an exemplary embodiment, a distance between

one surface of the third contact hole, which does not overlap
the organic insulating layer, and a surface of the first contact
hole facing the one surface of the third contact hole, and a
distance between a remaining surface of the third contact
hole and a surface of the first contact hole facing the
remaining surface of the third contact hole may satisfy the
following inequation: A>1.2xB, where A denotes the dis-
tance between the one surface of the third contact hole and
the surface of the first contact hole facing the one surface of
the third contact hole, and B denotes the distance between
the remaining surface of the third contact hole and the
surface of the first contact hole facing the remaining surface
of the third contact hole.

[0012] Inanexemplary embodiment, the distance between
the one surface of the third contact hole and the surface of
the first contact hole facing the one surface of the third
contact hole may be in a range of about 1 micrometer (im)
to about 6 pm.

[0013] In an exemplary embodiment, a length of an over-
lapping portion of the third contact hole and the drain
electrode may be in a range of about 1 pum to about 6 um.
[0014] In an exemplary embodiment, three surfaces of the
third contact hole may overlap the organic insulating layer.
[0015] In an exemplary embodiment, the drain electrode
may extend substantially in a direction to partially overlap
the organic insulating layer and the common electrode.
[0016] In an exemplary embodiment, the third contact
hole may be disposed in a direction opposite to the direction
in which the drain electrode extends.

[0017] In an exemplary embodiment, the pixel electrode
may overlap one surface of the third contact hole.

[0018] In an exemplary embodiment, a fourth contact
hole, through which a portion of the gate pad portion is
exposed, may be defined through the organic insulating
layer, and a fifth contact hole, through which a portion of the
data pad portion is exposed, may be defined through the
organic insulating layer.

[0019] In an exemplary embodiment, one of the common
electrode and the pixel electrode may be a plane-shaped
electrode, and the other of the common electrode and the
pixel electrode may be a branch electrode.

[0020] An exemplary embodiment of the invention pro-
vides a method of manufacturing a thin film transistor array
panel, the method including: providing gate lines and data
lines including drain electrodes on an insulating substrate;
providing an organic insulating layer, through which a first
contact hole is defined, on the gate lines and the data lines;
providing a common electrode, through which a second
contact hole is defined, on the organic insulating layer;
providing a passivation layer on the common electrode;
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forming a third contact hole through the passivation layer to
expose one end of the drain electrode; and providing a pixel
electrode on the passivation layer to be in contact with the
drain electrode through the third contact hole, in which the
third contact hole is formed to be adjacent to one surface of
the first contact hole.

[0021] Inan exemplary embodiment, a surface of the third
contact hole may partially overlap the organic insulating
layer.

[0022] In an exemplary embodiment, a distance between
one surface of the third contact hole, which does not overlap
the organic insulating layer, and a surface of the first contact
hole facing the one surface of the third contact hole, and a
distance between a remaining surface of the third contact
hole and a surface of the first contact hole facing the
remaining surface of the third contact hole may satisty the
following inequation: A>1.2xB, where A denotes the dis-
tance straight distance between the one surface of the third
contact hole and the surface of the first contact hole facing
the one surface of the third contact hole, and B denotes the
distance between the remaining surface of the third contact
hole and the surface of the first contact hole facing the
remaining surface of the third contact hole.

[0023] Inanexemplary embodiment, the distance between
the one surface of the third contact hole and the surface of
the first contact hole facing the one surface of the third
contact hole may be in a range of about 1 um to about 6 pm.
[0024] In an exemplary embodiment, a length of an over-
lapping portion of the third contact hole and the drain
electrode may be in a range of about 1 pum to about 6 um.
[0025] In an exemplary embodiment, the third contact
hole may overlap three surfaces of the organic insulating
layer, and the pixel electrode may overlap one surface of the
third contact hole.

[0026] In an exemplary embodiment, the drain electrode
may extend in a direction to partially overlap the organic
insulating layer and the common electrode, and the third
contact hole may be disposed in a direction opposite to the
direction in which the drain electrode extends.

[0027] According to exemplary embodiments of the thin
film transistor array panel, as described herein, a contact
hole is formed to allow one side of the contact hole to be in
contact with an electrode during a manufacturing process
thereof, thereby effectively preventing a short circuit.
[0028] In such embodiments, a width of the light blocking
member covering the gate line is decreased according to a
position of the contact hole, such that a display device with
improved aperture ratio and transmittance may be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The above and other features of the invention will
become more apparent by describing in detailed exemplary
embodiments thereof with reference to the accompanying
drawings, in which:

[0030] FIG. 1is atop plan view of an exemplary embodi-
ment of a thin film transistor array panel, according to the
invention;

[0031] FIG. 2 is a cross-sectional view taken along line
II-IT' of FIG. 1;
[0032] FIG. 3 is a cross-sectional view taken along line

III-1IT' of FIG. 1;

[0033] FIG. 4 is a cross-sectional view taken along line
IV-IV' of FIG. 1,
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[0034] FIG. 5is a cross-sectional view take along line V-V
of FIG. 1,
[0035] FIG. 6 is a cross-sectional view taken along line

VI-VT of FIG. 1;

[0036] FIGS. 7A to 10B are views illustrating alternative
exemplary embodiments of a contact hole portion in a thin
film transistor array panel, according to the invention;
[0037] FIG. 11 is an image of an exemplary embodiment
of the thin film transistor array panel according to the
invention;

[0038] FIG. 12 is an image of a thin film transistor array
panel according to a Comparative Example;

[0039] FIG. 13 is a current confirming graph for an
exemplary embodiment of the thin film transistor array panel
according to the invention and a thin film transistor array
panel according to the Comparative Example;

[0040] FIG. 14 is a current to voltage graph for an exem-
plary embodiment of the thin film transistor array panel
according to the invention and a thin film transistor array
panel according to the Comparative Example; and

[0041] FIG. 15 is a current to time graph for an exemplary
embodiment of the thin film transistor array panel according
to the invention and a thin film transistor array panel
according to the Comparative Example.

DETAILED DESCRIPTION

[0042] The invention now will be described more fully
hereinafter with reference to the accompanying drawings, in
which various embodiments 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
disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art.
Like reference numerals refer to like elements throughout.
[0043] It will be understood that when an element is
referred to as being “on” another element, it can be directly
on the other element or intervening elements may be ther-
ebetween. In contrast, when an element is referred to as
being “directly on” another element, there are no intervening
elements present.

[0044] 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 sec-
tions, 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 element, component, 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 sec-
tion without departing from the teachings herein.

[0045] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended
to be limiting. As used herein, the singular forms “a,” “an,”
and “the” are intended to include the plural forms, including
“at least one,” unless the content clearly indicates otherwise.
“Or” means “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, opera-
tions, elements, and/or components, but do not preclude the
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presence or addition of one or more other features, regions,
integers, steps, operations, elements, components, and/or
groups thereof.

[0046] Furthermore, relative terms, such as “lower” or
“bottom” and “upper” or “top,” may be used herein to
describe one element’s relationship to another element as
illustrated in the Figures. It will be understood that relative
terms are intended to encompass different orientations of the
device in addition to the orientation depicted in the Figures.
For example, if the device in one of the figures is turned
over, elements described as being on the “lower” side of
other elements would then be oriented on “upper” sides of
the other elements. The exemplary term “lower,” can there-
fore, encompasses both an orientation of “lower” and
“upper,” depending on the particular orientation of the
figure. Similarly, if the device in one of the figures is turned
over, elements described as “below” or “beneath” other
elements would then be oriented “above” the other elements.
The exemplary terms “below” or “beneath” can, therefore,
encompass both an orientation of above and below.

[0047] “About” or “approximately” as used herein is
inclusive of the stated value and means within an acceptable
range of deviation for the particular value as determined by
one of ordinary skill in the art, considering the measurement
in question and the error associated with measurement of the
particular quantity (i.e., the limitations of the measurement
system). For example, “about” can mean within one or more
standard deviations, or within £30%, 20%, 10%, 5% of the
stated value.

[0048] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which this disclosure belongs. It will be further
understood that terms, such as those defined in commonly
used dictionaries, should be interpreted as having a meaning
that is consistent with their meaning in the context of the
relevant art and the disclosure, and will not be interpreted in
an idealized or overly formal sense unless expressly so
defined herein.

[0049] Exemplary embodiments are described herein with
reference to cross section illustrations that are schematic
illustrations of idealized embodiments. 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, typically, have
rough and/or nonlinear features. Moreover, sharp angles that
are illustrated may be rounded. Thus, the regions illustrated
in the figures are schematic in nature and their shapes are not
intended to illustrate the precise shape of a region and are
not intended to limit the scope of the claims.

[0050] Hereinafter, exemplary embodiments of a thin film
transistor array panel, according to the invention, will be
described in detail with reference to FIGS. 1 to 6.

[0051] FIG. 1is a top plan view of an exemplary embodi-
ment of a thin film transistor array panel, according to the
invention, FIG. 2 is a cross-sectional view taken along line
II-IT' of FIG. 1, FIG. 3 is a cross-sectional view taken along
line III-IIT' of FI1G. 1, FIG. 4 is a cross-sectional view taken
along line IV-IV' of FIG. 1, FIG. 5 is a cross-sectional view
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take along line V-V of FIG. 1, and FIG. 6 is a cross-sectional
view taken along line VI-VI' of FIG. 1.

[0052] Referring to FIGS. 1 to 6, an exemplary embodi-
ment of a thin film transistor array panel includes an
insulating substrate 110, and a plurality of gate lines 121
disposed on the insulating substrate 110.

[0053] Each gate line 121 includes a plurality of gate
electrodes 124 protruding upwardly, and a gate pad portion
129 having a wide area for a connection with another layer
or an external driving circuit. A gate driving circuit (not
illustrated) that generates a gate signal may be disposed,
e.g., mounted, on a flexible printed circuit film (not illus-
trated) that is attached on the insulating substrate 110 or
directly mounted on the insulating substrate 110.

[0054] The gate line 121 may have a single layer structure,
or a multilayer structure including two or more conductive
layers.

[0055] A gate insulating layer 140 is disposed on the gate
line 121. The gate insulating layer 140 may include or be
formed of an inorganic insulating material, such as silicon
nitride (SiNx) or silicon oxide (SiOx), for example.

[0056] A plurality of semiconductors 151 is disposed on
the gate insulating layer 140. In an exemplary embodiment
of a liquid crystal display according to the invention, the
semiconductors 151 may include a protrusion 154. In such
an embodiment, the protrusion 154 may be disposed only on
the gate electrode 124.

[0057] In one exemplary embodiment, for example, the
semiconductor 151 may include or be formed of amorphous
silicon, polysilicon, an oxide semiconductor or a combina-
tion thereof.

[0058] The semiconductor 151 includes an end portion
159 disposed under a data pad portion 179.

[0059] A plurality of ohmic contacts 161, 163, 165 and
169 is disposed on the semiconductor 151. The ohmic
contacts 163 and 165 may be provided as a pair while facing
each other based on the gate electrode 124 to be disposed on
the protrusion 154 of the semiconductor 151. The ohmic
contact 169 is disposed under the data pad portion 179.
[0060] The ohmic contacts 161, 163, 165 and 169 may
include or be made of a material, such as n+ hydrogenated
amorphous silicon on which an n-type impurity such as
phosphorus is doped at a high concentration, or silicide, for
example. In an alternative exemplary embodiment, the
ohmic contacts 161, 163, 165 and 169 may be omitted. In
one exemplary embodiment, where the semiconductor 151
is an oxide semiconductor, for example, the ohmic contacts
161, 163, 165 and 169 may be omitted.

[0061] A data conductor including a plurality of data lines
171 and a plurality of drain electrodes 175 is disposed on the
ohmic contacts 161, 163, 165 and 169.

[0062] The data line 171 transfers a data signal and
extends substantially in a vertical direction to cross the gate
line 121. Each data line 171 includes a plurality of source
electrodes 173 extending toward the gate electrode 124, and
the data pad portion 179 having the wide area for the
connection with another layer or an external driving circuit.
The data driving circuit (not illustrated) that generates a data
signal may be disposed, e.g., mounted, on a flexible printed
circuit film (not illustrated) that is attached on the insulating
substrate 110 or directly mounted on the insulating substrate
110.

[0063] The data line 171 may be periodically bent, and
have an oblique angle with respect to an extension direction
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of'the gate line 121. The oblique angle between the data line
171 and the extension direction of the gate line 121 may be
equal to or greater than about 45°. In an alternative exem-
plary embodiment of a thin film transistor array panel
according to the invention, a data line 171 may linearly
extend along a straight line.

[0064] The drain electrode 175 includes a rod-shaped end
facing the source electrode 173 based on the gate electrode
124 and an end having a wide area.

[0065] The data conductors 171 and 175 may have a single
layer structure, or a multilayer structure including two or
more conductive layers.

[0066] The gate electrode 124, the source electrode 173
and the drain electrode 175 may collectively define a thin
film transistor (“TFT”), which is a switching element,
together with the protrusion 154 of the semiconductor. The
semiconductor 151 may have a substantially same plane
shape as the data line 171, the drain electrode 175, a portion
of the ohmic contacts 161, 165 and 169 under the data line
171 and the drain electrode 175 except for the protrusion 154
of the semiconductor 151 in which the thin film transistor is
disposed.

[0067] A first passivation layer 180x is disposed on the
data line 171, the drain electrode 175, and the exposed
portion of the semiconductor 151. The first passivation layer
180x may include or be formed of an inorganic insulating
material, such as silicon nitride (SiNx) or silicon oxide
(8i0x), for example.

[0068] An organic insulating layer 80 is disposed on the
first passivation layer 180x. A surface of the organic insu-
lating layer 80 may be substantially flat. The organic insu-
lating layer 80 may include or be formed of a photosensitive
material and a non-photosensitive material, for example.
[0069] In an exemplary embodiment, a first contact hole
185a, through which the drain electrode is exposed, is
defined through the organic insulating layer 80, and a fourth
contact hole 181 and a fifth contact hole 182 are defined
through the organic insulating layer 80 in the gate pad
portion 129 and the data pad portion 179. In such an
embodiment, a contact hole may be formed through the
organic insulating layer 80 by removing a portion of the
organic insulating layer 80 from regions corresponding to
the gate pad portion 129 and the data pad portion 179. In
such a process, the organic insulating layer 80 may be
applied on the gate pad portion 129 and the data pad portion
179, and then be etched to form the fourth contact hole 181,
the fifth contact hole 182, and the like.

[0070] In an exemplary embodiment, the first contact hole
185a of the organic insulating layer 80 is formed to expose
a partial region of the drain electrode 175 for a physical and
electrical connection between the drain electrode 175 and a
pixel electrode 191 to be described below, and as an example
of the invention, one end of the drain electrode 175 is
exposed.

[0071] Although not illustrated, in an alternative exem-
plary embodiment of the thin film transistor array panel,
according to the invention, a color filter may disposed under
an organic insulating layer 80. In such an embodiment, the
thin film transistor array panel may further include a layer
disposed on the organic insulating layer 80. In one exem-
plary embodiment, for example, the thin film transistor array
panel may further include a capping layer disposed on the
color filter to prevent a pigment of the color filter from
flowing into a liquid crystal layer, and the capping layer may
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include or be formed of an insulating material, such as
silicon nitride (SiNx), for example.

[0072] A common electrode 131 is disposed on the organic
insulating layer 80. The common electrode 131 may be
made of a transparent conductive material, such as indium
tin oxide (“ITO”) or indium zinc oxide (“IZO”). In an
exemplary embodiment, the common electrode 131 may
have a plane shape or a plate shape, but the common
electrode 131 is not limited thereto. In an alternative exem-
plary embodiment, the common electrode 131 may have a
branch shape. In an exemplary embodiment, where the
common electrode 131 has a branch shape, the pixel elec-
trode 191 may have a plane shape.

[0073] In an exemplary embodiment, a second contact
hole 138 is defined through the common electrode 131 at an
edge of the common electrode 131, that is, a region corre-
sponding to the drain electrode 175, and the second contact
hole 138 may correspond to the contact hole of the etched
organic insulating layer 80 or overlap the contact hole of the
etched organic insulating layer 80. In such an embodiment,
the second contact hole 138 may be equal to or larger than
the first contact hole 1854 when viewed from a top plan
view. Referring to FIG. 1, the second contact hole 138 may
be spaced apart from the first contact hole 185¢ with up,
down, left and right intervals of predetermined values or
larger with respect to a boundary of each hole.

[0074] The common electrode 131 is connected to a
common voltage line disposed in a peripheral region around
a display area through another or a separate contact hole (not
illustrated) to receive a common voltage.

[0075] A second passivation layer 180y is disposed on
partial regions of the common electrode 131 and the first
passivation layer 180x. The second passivation layer 180y
may include or be formed of an inorganic insulating mate-
rial, such as silicon nitride (SiNx) or silicon oxide (SiOx),
for example.

[0076] A third contact hole 1855 is defined through the
second passivation layer 180y. The third contact hole 1856
exposes a partial region of the drain electrode 175. In one
exemplary embodiment, for example, the third contact hole
18556 exposes one end of the drain electrode 175, and a
portion of the third contact hole 1855 overlaps the drain
electrode 175.

[0077] Referring to FIG. 1, in an exemplary embodiment,
the first contact hole 1854 and the second contact hole 138
are spaced apart from each other by a predetermined dis-
tance in up, down, left and right directions with respect to
the boundary of each hole according to a plane. In such an
embodiment, the third contact hole 1855 is slightly asym-
metrically disposed, for example, the third contact hole 1854
is disposed to be adjacently biased with respect to one
surface of the first contact hole 1854 in a down direction as
illustrated in FIG. 1. In such an embodiment, the third
contact hole 1856 may overlap a boundary of the first
contact hole 18354 in the down direction. Herein, a surface of
a contact hole defined in a layer refers to an inner surface of
the layer that defines a boundary between the layer and the
contact hole.

[0078] In an exemplary embodiment, as shown in FIG. 3,
the first contact hole 185a is smaller than the second contact
hole 138, and the third contact hole 1855 is smaller than the
second contact hole 138.

[0079] Insuch an embodiment, the third contact hole 18554
is disposed to expose one end of the drain electrode 175. In
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such an embodiment, the third contact hole 1855 is disposed
to be biased in one direction to expose one end of the drain
electrode 175, and in this case, one surface of the third
contact hole 1855 may be disposed outside the first contact
hole 1854 and overlap the organic insulating layer 80.
[0080] In an exemplary embodiment, at least one surface
of the third contact hole 1855 overlap the organic insulating
layer 80, for example, three surfaces of the third contact hole
185bh may overlap the organic insulating layer 80. The
remaining one surface of the third contact hole 1855 is
spaced apart from the organic insulating layer 80, and the
pixel electrode 191 may be disposed through a spaced space
of a corresponding surface and be electrically connected
with the drain electrode 175. In such an embodiment, the
pixel electrode 191 is in contact with the drain electrode 175
through one surface of the third contact hole 18564.

[0081] In an exemplary embodiment, the drain electrode
175 may extend substantially in one direction, that is, the up
direction in the specification, as illustrated in FIG. 1. The
extended portion of the drain electrode 175 may overlap the
organic insulating layer 80 and the common electrode 131,
and the third contact hole 1856 may be disposed in a
direction opposite to the one direction, that is, the extending
direction of the drain electrode 175, to overlap the drain
electrode 175.

[0082] Inan exemplary embodiment, an interval is defined
between one surface of the third contact hole 1855, which
does not overlap the organic insulating layer 80, and the first
contact hole 1854 facing the one surface of the third contact
hole 1855. In such an embodiment, when a distance of the
interval between the one surface of the third contact hole
1856 and the first contact hole 185 facing the one surface of
the third contact hole 1855 is referred to as A, and a distance
between a remaining surface of the third contact hole 1854
and the first contact hole 185¢a facing the remaining surface
of the third contact hole 1855 is referred to as B, A and B
may satisty the following inequation: A>1.2xB.

[0083] Here, as illustrated in FIG. 1, A denotes the spaced
interval between the first contact hole 1854 and the third
contact hole 1855 in the extension direction of the drain
electrode 175, and the pixel electrode 191 is connected to the
drain electrode through the corresponding region.

[0084] Here, B denotes the interval between a surface of
the third contact hole 1855, in which the pixel electrode 191
is not disposed or which overlaps the organic insulating
layer 80, and the first contact hole 1854 facing the surface
of the third contact hole 1855.

[0085] Here, the distance of an interval between surfaces
may be defined as a minimum length between the surfaces
when viewed from a top view.

[0086] Inoneexemplary embodiment, for example, A may
be in a range of about 1 micrometer (Lum) to about 6 pum, but
not being limited thereto. In such an embodiment, an inter-
val, in which the pixel electrode 191 connected to the drain
electrode 175 through the third contact hole 1855 overlaps
the drain electrode 175, may be in a range of about 1 um to
about 6 um. When the interval is excessively small, resis-
tance may be increased, but the invention is not limited to
the interval having the numerical value range.

[0087] In an exemplary embodiment, the interval between
one surface of the third contact hole 1855 connected to the
pixel electrode 191 and the first contact hole 185a facing the
one surface of the third contact hole 1855 may be greater
than an interval between one of the remaining three surfaces
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of the third contact hole 1855 and the first contact hole 185
facing the one of the remaining three surfaces of the third
contact hole 1855 by about 1.2 times. The third contact hole
1854 is disposed to be close to any one side of the first
contact hole 1854 through the asymmetric position relation-
ship.

[0088] The pixel electrode 191 is disposed on the second
passivation layer 180y. The pixel electrode 191 may include
or be made of a transparent conductive material, such as I[TO
or IZ0.

[0089] The pixel electrode 191 includes a plurality of
branch electrodes 193 that extends substantially parallel to
each other and spaced from each other, and lower and upper
horizontal portions 192 that connect upper and lower ends of
the branch electrodes 193. The branch electrode 193 of the
pixel electrode 191 may be bent along the data line 171.
However, in an exemplary embodiment of the thin film
transistor array panel according to the invention, a data line
171 and a branch electrode 193 of the pixel electrode 191
may extend along a straight line.

[0090] Herein, it is illustrated that the pixel electrode 191
is shaped like a branch, and the common electrode 131 is
shaped like a plane, but the invention is not limited thereto.
In an alternative exemplary embodiment, the pixel electrode
191 is shaped like a plane, and the common electrode 131 is
shaped like a branch.

[0091] A fourth contact hole 181, through which a portion
of the gate pad portion 129 is exposed, is defined in the first
passivation layer 180x, the second passivation layer 180y,
and the gate insulating layer 140. The number of fourth
contact holes 181 may be at least one, and a plane shape of
the fourth contact hole 181 may be a polygon, such as a
quadrangle, a circle or an ellipse, for example. A first
connection member 81 is disposed in the fourth contact hole
181. The first connecting member 81 may be disposed in the
same layer as the pixel electrode 191.

[0092] A fifth contact hole 182, through which a portion of
the data pad portion 179 is exposed, is defined in the first
passivation layer 180x and the second passivation layer
180y. The number of fifth contact holes 182 may be at least
one, and a plane shape of the fifth contact hole 182 may be
a polygon, such as a quadrangle, a circle or an ellipse, for
example. A second connecting member 82 is disposed in the
fifth contact hole 182. The second connecting member 82
may be disposed in the same layer as the pixel electrode 191.

[0093] In an exemplary embodiment, as described above,
the thin film transistor array panel includes the third contact
hole defined to be biased to one side thereof, that is, the third
contact hole is disposed at an opposite side to a longitudinal
direction of the pixel electrode 191, and a width of a light
blocking member 220 for covering the pixel electrode 191 is
thereby reduced, such that an aperture ratio and transmit-
tance are improved, and power consumption is decreased
through the improvement of the aperture ratio and transmit-
tance. In such an embodiment, a defect during a process for
providing the pixel electrode, which is in contact with one
surface of the third contact hole, may be decreased.

[0094] Herein, an exemplary embodiment including the
organic insulating layer 80 is described, but the invention is
not limited thereto. In an alternative exemplary embodiment,
the organic insulating layer 80 may be omitted.
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[0095] Hereinafter, an exemplary embodiment of a manu-
facturing method of the thin film transistor array panel,
according to the invention, will be described with reference
to FIGS. 1 to0 6.

[0096] In an exemplary embodiment, the gate line 121
including the gate electrode 124 and the gate pad portion 129
is provided, e.g., formed, on the insulating substrate 110. In
such an embodiment, a common voltage line to be disposed
in a peripheral region may be provided together with the gate
line 121. Then, the gate insulating layer 140, the semicon-
ductor 151 and a layer for forming the ohmic contact are
sequentially provided, e.g., stacked, on the gate line 121 and
the common voltage line. The data conductor including the
data line 171 including the source electrode 173 and the data
pad portion 179, and the drain electrode 175 is provided
thereon. Then, the layer forming the ohmic contact is etched
using the data conductor as a mask to complete the ohmic
contacts 161, 163, 165 and 169, and expose a portion of the
protrusion 154 of the semiconductor 151. The gate insulat-
ing layer 140 may be formed of an inorganic insulating
material, such as silicon nitride (SiNx) or silicon oxide
(8i0x), for example.

[0097] Next, the first passivation layer 180x is provided,
e.g., stacked, on the data conductor 171 and 175. The first
passivation layer 180x may be formed of an inorganic
insulating material, such as silicon nitride (SiNx) or silicon
oxide (SiOx), for example.

[0098] Next, the organic insulating layer 80 is provided on
the first passivation layer 180x, and the first contact hole
185a is formed through the organic insulating layer 80. The
organic insulating layer 80 includes a photosensitive mate-
rial and a non-photosensitive material, and a surface of the
organic insulating layer 80 may be substantially flat. The
organic insulating layer 80 is also provided in the regions
corresponding to the gate pad portion 129 and the data pad
portion 179.

[0099] According to another exemplary embodiment of
the invention, a color filter may be provided under an
organic insulating layer, and in such an embodiment, a
capping layer may be further provided on the organic
insulating layer.

[0100] Next, a conductive layer is provided, e.g., stacked,
on the organic insulating layer 80 to form the common
electrode 131 including the second contact hole 138. In one
exemplary embodiment, for example, the common electrode
131 may be shaped like a plane.

[0101] Next, the second passivation layer 180y is formed
on the common electrode 131, and the third contact hole
1856 is formed through the second passivation layer 180y.
[0102] In an exemplary embodiment, the first contact hole
1854 is formed to be smaller than the second contact hole
138, and the third contact hole 1855 is formed to be smaller
than the second contact hole 138. In such an embodiment,
the third contact hole 1855 is formed to expose one end of
the drain electrode 175, and thus the third contact hole 18554
is formed to be adjacent to one surface of the first contact
hole 1854, that is, biased to one side.

[0103] Insuchan embodiment, the third contact hole 1854
is formed to be biased in one direction to expose one end of
the drain electrode 175, and one surface of the third contact
hole 1855 is disposed outside the first contact hole 185a. The
one surface of the third contact hole 1855 disposed outside
the first contact hole 1854 may overlap the organic insulat-
ing layer 80.
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[0104] In one exemplary embodiment, for example, one
surface of the third contact hole 1856 overlap the organic
insulating layer 80. In an exemplary embodiment, three or
less surfaces of the third contact hole 1856 may overlap the
organic insulating layer 80. In such an embodiment, at least
one remaining surface may be spaced apart from the organic
insulating layer 80, and the pixel electrode 191 may be
connected to the drain electrode 175 through the correspond-
ing surface.

[0105] In such an embodiment, the drain electrode 175
may extend in one direction, e.g., an upper direction as
illustrated in FIG. 1. The extended portion of the drain
electrode 175 overlaps the parts of the organic insulating
layer 80 and the common electrode 131, and the third
contact hole 1855 is formed to overlap the drain electrode
175 in the other direction, e.g., a lower direction, which is
opposite to the extending direction of the drain electrode
175.

[0106] In such an embodiment, an interval is defined
between one surface of the third contact hole 1855, which
does not overlap the organic insulating layer 80, and the first
contact hole 1854 facing the one surface. When a distance of
the interval between the one surface of the third contact hole
1855 and the first contact hole 1854 is referred to as A, and
a distance between a remaining surface of the third contact
hole 1855 and a surface of the first contact hole 1854 facing
the remaining surface of the third contact hole 18554 is
referred to as B, A and B may satisfy the following inequa-
tion: A>1.2xB.

[0107] Here, as illustrated in FIG. 1, A denotes the spaced
interval between the first contact hole and the third contact
hole in the extending direction of the drain electrode 175,
and the drain electrode 175 and the pixel electrode 191 are
connected to each other through the corresponding region.

[0108] Here, B denotes the interval between one of the
remaining surfaces of the third contact hole 1855, in which
the pixel electrode 191 is not disposed or which overlaps the
organic insulating layer 80, and the surface of the first
contact hole 185a facing the one of the remaining surfaces
of the third contact hole 1855.

[0109] In an exemplary embodiment, the distance A may
be in a range of about 1 um to about 6 um, but not being
limited thereto. In such an embodiment, a distance of an
overlapping portion of the third contact hole 1855 and the
drain electrode 175, in which the pixel electrode 191 con-
nected to the drain electrode 175 through the third contact
hole 1855 overlaps the drain electrode 175, may be in a
range of about 1 um to about 6 pm. When the distance is
excessively small, resistance may be increased, but that the
interval is not limited to the numerical value range.

[0110] Finally, as illustrated in FIGS. 1 to 6, the pixel
electrode 191, the first connecting member 81, the second
connecting member 82 and the third connecting member 86
are provided on the second passivation layer 180y.

[0111] The first connecting member 81 covers an exposed
portion of the gate pad portion 129 through the fourth
contact hole 181, and the second connecting member 82
covers an exposed portion of the data pad portion 179
through the fifth contact hole 182.

[0112] The pixel electrode 191 covers an exposed portion
of the drain electrode 175 through the third contact hole
18554 to be physically and electrically connected to the drain
electrode 175.
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[0113] According to an exemplary embodiment of the
manufacturing method of the thin film transistor array panel,
the third contact hole is formed to be biased to one side in
the thin film transistor array panel. In such an embodiment,
the third contact hole may be disposed at an opposite side to
a longitudinal direction of the pixel electrode 191, thereby
decreasing a width of the light blocking member 220 for
covering the pixel electrode 191. By the decrease in the
width of the light blocking member 220, an aperture ratio
and transmittance are improved, and power consumption is
decreased through the improvement of the aperture ratio and
transmittance. Accordingly, in such an embodiment, a defect
during a process for forming the pixel electrode, which is in
contact with one surface of the third contact hole, is
decreased.

[0114] Hereinafter, a contact hole position relationship of
alternative exemplary embodiments of a thin film transistor
array panel will be described with reference to FIGS. 7A to
10B.

[0115] FIGS. 7A to 10B are views illustrating alternative
exemplary embodiments of a contact hole portion in a thin
film transistor array panel, according to the invention.

[0116] The same or like elements shown in FIGS. 7A to
10B have been labeled with the same reference characters as
used above to describe the exemplary embodiments of the
contact hole portion in a thin film transistor array panel
shown in FIGS. 1 to 6, and any repetitive detailed descrip-
tion thereof will hereinafter be omitted or simplified. In each
drawing, FIGS. 7A, 8A, 9A and 10A are top plan views of
alternative exemplary embodiments of the contact hole
portion, and FIGS. 7B, 8B, 9B and 10B are cross-sectional
view taken along line b-b' of FIGS. 7A, 8A, 9A and 10A,
respectively.

[0117] In an exemplary embodiment, referring to FIG. 7A,
a source electrode 173, which is a portion of a data line 171,
may be disposed on the same line as the data line 171. A
drain electrode 175 extends substantially parallel to the
source electrode 173. Accordingly, in such an embodiment,
the drain electrode 175 is substantially parallel to a portion
of the data line 171.

[0118] However, the drain electrode 175 may extend in a
direction substantially vertical to the data line 171 to be in
contact with a pixel electrode 191 at the extended one side
thereof.

[0119] The gate electrode 124, the source electrode 173
and the drain electrode 175 collectively define a TFT
together with the semiconductor 154, and a channel of the
thin film transistor is formed in the semiconductor 154
between the source electrode 173 and drain electrode 175.

[0120] An exemplary embodiment of the thin film tran-
sistor array panel according to the invention may include the
source electrode 173 disposed on the same line as the data
line 171, and the drain electrode 175 that extends substan-
tially parallel to the data line 171 to increase a width of the
thin film transistor without increasing an area occupied by
the data conductor, thus increasing an aperture ratio of a
liquid crystal display.

[0121] Insuch an embodiment, a first contact hole 185a of
an organic insulating layer 80 and a second contact hole 138
of the common electrode 131 may be formed to have
intervals having predetermined values with respect to all of
the up, down, left and right directions when viewed from a
plan view as illustrated in FIG. 7A.
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[0122] Insuch an embodiment, the third contact hole 18554
may not have an interval having a predetermined value or
more with respect to all of the up, down, left, and right
directions from the first contact hole 1854 and the second
contact hole 138, and is asymmetrically disposed to be
slightly biased to one side as illustrated in FIG. 7A. In such
an embodiment, one surface of the third contact hole 1855
is formed to overlap or to be inside the first contact hole
185a, such that the organic insulating layer 80 may overlap
the third contact hole 1855.

[0123] In such an embodiment, as illustrated in FIG. 7B,
the pixel electrode 191 is not disposed in one surface of the
third contact hole 18554 overlapping the organic insulating
layer 80, and the pixel electrode 191 is electrically con-
nected to the drain electrode 175 through the other surface
which overlaps the drain electrode 175 but does not overlap
the organic insulating layer 80. In such an embodiment, the
connection of the pixel electrode 191 is cut due to undercut
of the insulating layer in the one surface of the third contact
hole. In such an embodiment, a distance of a region in which
the pixel electrode 191 is electrically connected to the drain
electrode 175 is denoted by B' (referred to as a resistance
margin), and a distance in which the pixel electrode 191
overlaps the second insulating layer 180y is denoted by A'
(referred to as a contact margin).

[0124] Referring to FIGS. 8A and 8B, in an alternative
exemplary embodiment, the drain electrode 175 may extend
as illustrated in FIG. 1, and positions and sizes of other
constituent elements are substantially the same as the
embodiment shown in FIG. 1. However, in an exemplary
embodiment shown in FIG. 8, a size of the third contact hole
185h may be larger compared to the exemplary embodiment
shown in FIG. 1. In an exemplary embodiment, where a light
exposing device with low resolution is used for manufac-
turing, the size of the third contact hole 1855 is increased as
illustrated in FIGS. 8A and 8B, and three surfaces of the
third contact hole 1855 may overlap the organic insulating
layer 80 differently from the exemplary embodiment shown
in FIGS. 7A and 7B. In such an embodiment, the third
contact hole 18556 may be formed to overlap or to be inside
the second contact hole 138 of the common electrode 131,
such that one surface of the third contact hole 1856 may
overlap the common electrode 131.

[0125] In an exemplary embodiment, where the light
exposing device with low resolution is used as described
above, three surfaces of the third contact hole 1855 overlap
the organic insulating layer 80, and the pixel electrode 191
and the drain electrode 175 are connected to each other
through one surface of the third contact hole 1855 which
does not overlap the organic insulating layer 80. In such an
embodiment, the one surface of the third contact hole 1855
may overlap the common electrode 131, and the remaining
three surfaces of the third contact hole 1855 may not overlap
the common electrode 131. In such an embodiment, a length
of a region in which the pixel electrode 191 is electrically
connected with the drain electrode 175 is denoted by B'
(referred to as a resistance margin), and a distance of an
overlapping portion of the pixel electrode 191 and the
second insulating layer 180y is denoted by A' (referred to as
a contact margin).

[0126] Accordingly, the pixel electrode 191 may be con-
nected to the drain electrode 175 on at least one surface
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thereof, to thereby effectively operate even when a defect
occurs in a process using the light exposing device with low
resolution.

[0127] In another alternative exemplary embodiment,
referring to FIGS. 9A and 9B, a third contact hole 1855 may
be disposed to be biased in a diagonal direction. In an
exemplary embodiment, as shown in FIG. 9, the third
contact hole 1855 may be disposed to be diagonally biased
in an oblique direction. In such an embodiment, the third
contact hole 1855 may overlap an organic insulating layer 80
in left and lower surfaces thereof, and a pixel electrode 191
may be disposed in right and upper surfaces of the third
contact hole 1855 to be connected to a drain electrode 175.
In such an embodiment, a length of a region in which the
pixel electrode 191 is electrically connected to the drain
electrode 175 is denoted by B' (referred to as a resistance
margin), and a length of an overlapping portion of the pixel
electrode 191 and the second insulating layer 180y is
denoted by A' (referred to as a contact margin).

[0128] Accordingly, in such an embodiment, where the
third contact hole 1855 is biased in the diagonal direction as
illustrated in FIG. 9A, the pixel electrode 191 is effectively
connected to the drain electrode 175 to have a resistance
margin of a predetermined value or more to thereby effec-
tively operate.

[0129] In another alternative exemplary embodiment,
referring to FIGS. 10A and 10B, a width of a drain electrode
175 may be greater than a width of the first contact hole
185a, and a light exposing device with low resolution may
be used.

[0130] In such an embodiment, one surface of a third
contact hole 18556 overlaps a common electrode 131, and the
remaining three surfaces of the third contact hole 1855 do
not overlap the common electrode 131. In such an embodi-
ment, three surfaces of the third contact hole 1856 may
overlap an organic insulating layer 80, and the remaining
one surface thereof does not overlap the organic insulating
layer 80. In such an embodiment, the third contact hole 1855
may expose one end of the drain electrode 175.

[0131] The drain electrode 175 exposed through the third
contact hole 1855 is connected to a pixel electrode 191
through the remaining one surface of the third contact hole
185 which does not overlap the organic insulating layer 80.
In such an embodiment, a length of a region in which the
pixel electrode 191 is electrically connected to the drain
electrode 175 is denoted by B' (referred to as a resistance
margin), and a length of an overlapping region of the pixel
electrode 191 and the second insulating layer 180y is
denoted by A' (referred to as a contact margin).

[0132] Insuch an embodiment, as illustrated in FIGS. 10A
and 10B, the drain electrode and the organic insulating layer
are connected to each other through one surface of the third
contact hole.

[0133] Next, an aperture ratio of an exemplary embodi-
ment of the thin film transistor according to the invention
and an aperture ratio of a Comparative Example will be
described with reference to FIGS. 11 and 12. FIG. 11 is an
image of an exemplary embodiment of the thin film tran-
sistor array panel according to the invention, and FIG. 12 is
an image of a thin film transistor array panel according to the
Comparative Example.

[0134] Referring to FIG. 11, in an exemplary embodiment,
a width of the light blocking member formed to be parallel
to the gate line is slightly small, and thus a display area
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displayed through the pixel electrode is large. However, in
the Comparative Example as shown in FIG. 12, a width of
a light blocking member parallel to the gate line is substan-
tially large, such that an aperture ratio by a pixel area is
smaller than an exemplary embodiment as shown in FIG. 11.
[0135] This will be described in detail with reference to
the following Table 1.

TABLE 1

Exemplary embodiment Comparative

of the invention Example
Width of light blocking 22 29.6
member (um)
Aperture ratio (%) 58.25 455
Transmittance (%) 4.2 34

[0136] As shownin Table 1, in an exemplary embodiment,
the width of the light blocking member is decreased by about
7.6 micrometers (um) compared to the thin film transistor
array panel according to Comparative Example. This corre-
sponds to the amount of the decrease by about 26%, and the
width of the light blocking member is thereby substantially
decreased in an exemplary embodiment.

[0137] In an exemplary embodiment, the aperture ratio is
increased by about 13% from 45.5% to 58.25%, and the
transmittance is increased from 3.4% to 4.2%, compared to
the thin film transistor array panel according to Comparative
Example.

[0138] Accordingly, in an exemplary embodiment of the
thin film transistor array panel according to the invention,
the aperture ratio and the transmittance are improved, and
thus power consumption is also decreased.

[0139] Next, experimental graphs for an exemplary
embodiment of the thin film transistor array panel according
to the invention and a thin film transistor array panel
according to the Comparative Example will be described
with reference to FIGS. 13 to 15. FIG. 13 is a current
confirming graph for an exemplary embodiment of the thin
film transistor array panel according to the invention and the
thin film transistor array panel according to the Comparative
Example, FIG. 14 is a current to voltage graph for an
exemplary embodiment of the thin film transistor array panel
according to the invention and the thin film transistor array
panel according to the Comparative Example, and FIG. 15
is a current to time graph for an exemplary embodiment of
the thin film transistor array panel according to the invention
and the thin film transistor array panel according to the
Comparative Example.

[0140] First, referring to FIG. 13, FIG. 13 is a graph
illustrating a flow of a current according to the number of
surfaces in which the pixel electrode is in contact with the
third contact hole. The flow of the current is separately
illustrated according to a contact area, as well as the number
of contact surfaces. Cases of 1, 1', 1" are cases in which the
number of surfaces in which the pixel electrode is in contact
with the third contact hole is one, and the pixel electrode is
in contact with one surface of the third contact hole with
contact areas of about 5 umxum 5, about 6 pmxum 6 and
about 7 umx7 pm, respectively. Cases of 2, 2', 2" are cases
in which the number of surfaces in which the pixel electrode
is in contact with the third contact hole is two, and the pixel
electrode is in contact with three surfaces of the third contact
hole with contact areas of about 5 umx5 pm, about 6 pmx6
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um, and about 7 umx7 um, respectively. Cases of 3, 3', 3" are
cases in which the number of surfaces in which the pixel
electrode is in contact with the third contact hole is three,
and the pixel electrode is in contact with four surfaces of the
third contact hole with contact areas are about 5 umx5 pum,
about 6 pmx6 pm, and about 7 umx7 pm, respectively.

[0141] A lower graph between two graphs represents loff
when a voltage applied to a gate is about -6 volts (V), and
an upper graph represents lon when a voltage applied to the
gate is about 20 V. As shown in the graphs of FIG. 13, even
though the number of contact surfaces or the contact areas
is different in each case, loff and lon are substantially
uniform. Accordingly, in an exemplary embodiment, even
though the surface in which the contact hole is in contact
with the pixel electrode is changed as described above,
performance of the display device is not substantially influ-
enced thereby.

[0142] Further, FIG. 14 illustrates whether a defect occurs
in the contact hole according to an increase in a voltage
through an application of a voltage. A lowermost graph
among a plurality of graphs (case 5) represents an exemplary
embodiment of the thin film transistor array panel according
to the invention. In FIG. 14, cases 1 and 2 having the largest
inclination are cases of the thin film transistor array panel
according to the Comparative Example in which the pixel
electrode is in contact with the contact hole in four surfaces,
cases 3 and 5 are cases of the thin film transistor array panel
according to the Comparative Example in which the pixel
electrode is in contact with one contact hole or a plurality of
contact holes in one surface, and case 4 is a case of the thin
film transistor array panel according to the Comparative
Example in which the pixel electrode is in contact with the
contact hole in two surfaces.

[0143] In the graph of the thin film transistor array panel
according to Comparative Example, a current is not
increased at a voltage higher than a predetermined value as
a voltage increases, but in an exemplary embodiment, as
shown in case 5 of FIG. 14, even when a voltage is increased
according to the application of the voltage, a current is
uniformly increased without a particular defect or discon-
nection. That is, according to an exemplary embodiment of
the invention, even in a case where the pixel electrode is in
contact with the contact hole only in one surface, there is no
abnormality in performance of the display device.

[0144] FIG. 15 represents a current according to elapse of
a time (t) when a voltage is applied under a predetermined
condition, and case 1 is a case where one pixel electrode is
in contact with the contact hole in one surface and a voltage
of about 10 V is applied, case 2 is a case where one pixel
electrode is in contact with the contact hole in four surfaces
and a voltage of about 5 V is applied, case 3 is a case where
a plurality of pixel electrodes is in contact with the contact
hole in four surfaces and a voltage of about 50 V is applied,
and case 4 is a case where a plurality of pixel electrodes is
in contact with the contact hole in one surface and a voltage
of about 50 V is applied.

[0145] Referring to FIG. 15, case 1 and case 4, in which
the pixel electrode is in contact with the contact hole in one
surface, exhibit a uniform current in a certain degree. In an
exemplary embodiment, as shown in case 4 that exhibits a
slightly lower current compared to those of case 2 and case
3 corresponding to the thin film transistor array panel
according to the Comparative Example, in which the pixel
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electrode is in contact with the contact hole in four surfaces,
but exhibits a substantially uniform current as time elapses.
[0146] Accordingly, in an exemplary embodiment of the
thin film transistor panel according to the invention, where
the pixel electrode is in contact with the contact hole in one
surface, performance of the display device may be effec-
tively maintained.

[0147] In exemplary embodiment of the thin film transis-
tor array panel according to the invention, as described
herein, the pixel electrode is substantially in contact with the
contact hole in one surface according to an asymmetrically
biased position of the contact hole, and thus the pixel
electrode may be effectively connected to the drain electrode
despite a process error or defect.

[0148] While the invention 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
contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims.

What is claimed is:
1. A method of manufacturing a thin film transistor array
panel, the method comprising:

providing a gate line and a data line comprising a drain
electrode on an insulating substrate;

providing an organic insulating layer, through which a
first contact hole is formed, on the gate line and the data
line;

providing a common electrode, through which a second
contact hole is formed, on the organic insulating layer;

providing a passivation layer on the common electrode;

forming a third contact hole through the passivation layer
to expose an end of the drain electrode; and

providing a pixel electrode on the passivation layer to be
in contact with the drain electrode through the third
contact hole,

wherein the third contact hole is formed to be adjacent to
one surface of the first contact hole.

2. The method of claim 1, wherein

a surface of the third contact hole partially overlaps the
organic insulating layer.

3. The method of claim 1, wherein

a distance between one surface of the third contact hole,
which does not overlap the organic insulating layer, and
a surface of the first contact hole facing the one surface
of the third contact hole, and a distance between a
remaining surface of the third contact hole and a
surface of the first contact hole facing the remaining
surface of the third contact hole satisfy the following
inequation:
A>1.2%B,

wherein

A denotes the distance straight distance between the one
surface of the third contact hole and the surface of the
first contact hole facing the one surface of the third
contact hole, and

B denotes the distance between the remaining surface of
the third contact hole and the surface of the first contact
hole facing the remaining surface of the third contact
hole.
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4. The method of claim 3, wherein

the distance between the one surface of the third contact
hole and the surface of the first contact hole facing the
one surface of the third contact hole is in a range of
about 1 micrometer to about 6 micrometers.

5. The method of claim 3, wherein

a length of an overlapping portion of the third contact hole
and the drain electrode is in a range of about 1
micrometer to about 6 micrometers.

6. The method of claim 1, wherein

the third contact hole overlaps three surfaces of the
organic insulating layer, and

the pixel electrode overlaps one surface of the third
contact hole.

7. The method of claim 1, wherein

the drain electrode extends substantially in a direction to
partially overlap the organic insulating layer and the
common electrode, and

the third contact hole is disposed in a direction opposite
to the direction in which the drain electrode extends.

#* #* #* #* #*



