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(7) ABSTRACT

A liquid crystal display device comprising: a first substrate;
a first gate line which extends in a first direction; first and
second data lines which extend in a second direction differ-
ent from the first direction and are adjacent to each other; a
first pixel which includes a first display area in which a first
pixel electrode connected to the first data line is disposed,
and a first circuit area in which a first gate electrode
connected to the first gate line is disposed; a second pixel
which includes a second display area in which a second pixel
electrode connected to the second data line is disposed, and
a second circuit area in which a second gate electrode
connected to the second gate line is disposed; and an opaque
conductive pattern which extends in the first direction so as
to overlap the first circuit area and the second circuit area.
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FIG. 1
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FIG. 7
( STiRT )
S100—~_ FORM GATE CONDUCTOR
5200~ |  FORM SEMICONDUCTOR PATTERN
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S400—_1 FORM COLOR FILTER
FORM SECOND INORGANIC
§500—" INSULATING FILM
S600—" FORM PIXFL ELECTRODE
5700——1 FORM OPAQUE CONDUCTIVE PATTERN
5800—" FORM COLUMN SPACER
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LIQUID CRYSTAL DISPLAY DEVICE AND
MANUFACTURING METHOD THEREOF

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2016-0034040, filed
on Mar. 22,2017, which is hereby incorporated by reference
for all purposes as if fully set forth herein.

BACKGROUND

[0002] 1. Field

[0003] The present inventive concept relates to a liquid
crystal display device and a method of manufacturing the
same.

[0004] 2. Description of the Related Art

[0005] The significance of display devices is increasingly
enlarged with the development of multimedia. In response
thereto, various kinds of display devices such as a liquid
crystal display (LCD) and an organic light emitting display
(OLED) are used.

[0006] Among them, the liquid crystal display device is
one of the flat panel display devices that are most widely
used at present, and includes two substrates in which field
generating electrodes such as pixel electrodes and common
electrodes are formed, and a liquid crystal layer interposed
therebetween. The liquid crystal display device displays an
image, by applying a voltage to the field generating elec-
trode to generate an electric field in a liquid crystal layer, by
determining the direction of liquid crystal molecules of the
liquid crystal layer through the electric field, and by con-
trolling the polarization of the incident light.

SUMMARY

[0007] An aspect of the present inventive concept provides
a liquid crystal display device capable of improving char-
acteristics of a switching element connected to a pixel
electrode, and a manufacturing method thereof.

[0008] Further, another aspect of the present inventive
concept provides a liquid crystal display device capable of
reducing the number of mask processes for forming another
black matrix by forming an opaque conductive pattern using
an ink jet printing method, and a manufacturing method
thereof.

[0009] The aspects of the present inventive concept are not
limited to the aforementioned aspects, and other aspects
which have not been mentioned will be clearly understood
by those skilled in the art from the following description.
According to the embodiments of the present inventive
concept, a mask process for forming another black matrix
may be omitted by forming an opaque conductive pattern
using the inkjet printing method.

[0010] Further, because the opaque conductive pattern is
disposed so as to overlap the gate electrode of the switching
element, by reducing an amount of change in a threshold
voltage value of the switching element, the characteristics of
the switching element may be improved.

[0011] An exemplary embodiment of the present inventive
concept discloses a liquid crystal display device comprising:
a first substrate; a first gate line which extends on the first
substrate in a first direction; first and second data lines which
extend on the first gate line in a second direction different
from the first direction and are adjacent to each other; a first
pixel which includes a first display area in which a first pixel
electrode connected to the first data line is disposed, and a
first circuit area in which a first gate electrode connected to
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the first gate line is disposed; a second pixel which includes
a second display area in which a second pixel electrode
connected to the second data line is disposed, and a second
circuit area in which a second gate electrode connected to
the second gate line is disposed; and an opaque conductive
pattern which extends in the first direction so as to overlap
the first circuit area and the second circuit area.

[0012] An exemplary embodiment of the present inventive
concept also discloses a liquid crystal display device com-
prising: a first substrate; a gate conductor which comprises
a first gate line extending on the first substrate in a first
direction; a data conductor which comprises a first data line
and a second data line extending on the gate conductor in a
second direction different from the first direction; and an
opaque conductive pattern extending on the data conductor
in the first direction. The opaque conductive pattern com-
pletely covers the gate conductor in a plan view.

[0013] An exemplary embodiment of the present inventive
concept also discloses a method of manufacturing a liquid
crystal display device, the method comprising: forming a
gate line extending in a first direction on a first substrate;
forming a data line extending in a second direction different
from the first direction on the gate line; forming a first pixel
electrode connected to the first data line on the data line;
forming an opaque conductive pattern on the data line so as
to be insulated from the first pixel electrode. The opaque
conductive pattern may extend in the first direction so as to
cover the gate line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The above and other aspects and features of the
present inventive concept will become more apparent by
describing in detail exemplary embodiments thereof with
reference to the attached drawings, in which:

[0015] FIG. 1 is a layout diagram schematically illustrat-
ing first to fourth pixels according to an embodiment of the
present inventive concept;

[0016] FIG. 2 is a cross-sectional view taken along a line
I-I' of FIG. 1;

[0017] FIG. 3 is a cross-sectional view taken along a line
[I-IT' of FIG. 1,

[0018] FIG. 4 is a cross-sectional view taken along a line
HI-IIT' of FIG. 1;

[0019] FIG. 5 is a diagram for explaining a method of
forming an opaque conductive pattern of the liquid crystal
display device according to an embodiment of the present
inventive concept;

[0020] FIG. 6 is a diagram for explaining a column spacer
of the liquid crystal display device according to an embodi-
ment of the present inventive concept;

[0021] FIG. 7is a flowchart of a method of manufacturing
the liquid crystal display device according to an embodiment
of the present inventive concept; and

[0022] FIGS. 8 and 9 are cross-sectional views illustrating
a method of manufacturing the liquid crystal display device
according to an embodiment of the present inventive con-
cept.

DETAILED DESCRIPTION

[0023] In the following description, for the purposes of
explanation, numerous specific details are set forth in order
to provide a thorough understanding of various exemplary
embodiments. It is apparent, however, that various exem-
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plary embodiments may be practiced without these specific
details or with one or more equivalent arrangements. In
other instances, well-known structures and devices are
shown in block diagram form in order to avoid unnecessarily
obscuring various exemplary embodiments.

[0024] In the accompanying figures, the size and relative
sizes of layers, films, panels, regions, etc., may be exagger-
ated for clarity and descriptive purposes. Also, like reference
numerals denote like elements.

[0025] When an element or layer is referred to as being
“on,” “connected to,” or “coupled to” another element or
layer, it may be directly on, connected to, or coupled to the
other element or layer or intervening elements or layers may
be present. When, however, an element or layer 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. For the purposes of
this disclosure, “at least one of X, Y, and 7" and “at least one
selected from the group consisting of X, Y, and 7 may be
construed as X only, Y only, Z only, or any combination of
two or more of X, Y, and 7, such as, for instance, XYZ,
XYY, YZ, and 77. 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.

[0026] Although the terms first, second, 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 used to distinguish one element, component,
region, layer, and/or section from another element, compo-
nent, region, layer, and/or section. Thus, a first element,
component, region, layer, and/or section discussed below
could be termed a second element, component, region, layer,
and/or section without departing from the teachings of the
present disclosure.

[0027] Spatially relative terms, such as “beneath,”
“below,” “lower,” “above,” “upper,” and the like, may be
used herein for descriptive purposes, and, thereby, to
describe one element or feature’s relationship to another
element(s) or feature(s) as illustrated in the drawings. Spa-
tially relative terms are intended to encompass different
orientations of an apparatus in use, operation, and/or manu-
facture in addition to the orientation depicted in the draw-
ings. For example, if the apparatus in the drawings is turned
over, elements described as “below” or “beneath” other
elements or features would then be oriented “above” the
other elements or features. Thus, the exemplary term
“below” can encompass both an orientation of above and
below. Furthermore, the apparatus may be otherwise ori-
ented (e.g.. rotated 90 degrees or at other orientations), and,
as such, the spatially relative descriptors used herein intet-
preted accordingly.

[0028] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting. 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. Moreover, the terms
“comprises,” “comprising,” “includes,” and/or “including,”
when used in this specification, specify the presence of
stated features, integers, steps, operations, elements, com-

ponents, and/or groups thereof, but do not preclude the
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presence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof.

[0029] Various exemplary embodiments are described
herein with reference to sectional illustrations that are sche-
matic illustrations of idealized exemplary embodiments and/
or intermediate structures. As such, variations from the
shapes of the illustrations as a result, for example, of
manufacturing techniques and/or tolerances, are to be
expected. Thus, exemplary embodiments disclosed herein
should not be construed as limited to the particular illus-
trated shapes of regions, but are to include deviations in
shapes that result from, for instance, manufacturing. For
example, an implanted region illustrated 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 drawings 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
be limiting.

[0030] 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 is a part. Terms, such as those
defined in commonly used dictionaries, should be inter-
preted 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.

[0031] Hereinafter, exemplary embodiments will be
described with reference to the accompanying drawings.
[0032] FIG. 1 is a layout diagram schematically illustrat-
ing first to fourth pixels of a liquid crystal display device
according to an embodiment of the present inventive con-
cept. However, the first to fourth pixels PX1 to PX4 will be
described on the basis of first and second pixels PX1 and
PX2, and the repeated description will be not be provided.
Referring to FIG. 1, a first gate line GL1 extends in a first
direction d1. A first data line DL1 and a second data line
DL2 extend in a second direction d2. The first direction d1
may perpendicularly intersect with the second direction d2.
In the present specification, the first direction d1 is illus-
trated as a row direction, and the second direction d2 is
illustrated as a column direction.

[0033] The first and second data lines DL1 and DL2 are
disposed to be adjacent to each other. In this specification,
the expression “the two elements are disposed to be adjacent
to each other” means that the same element as the two
elements is not disposed between the two elements.

[0034] The first pixel PX1 may include a first display area
DA1 and a first circuit area CA1. The first pixel PX1 may
include a first pixel electrode PE1 disposed in the first
display area DA1, and a first gate electrode GFE1 disposed in
the first circuit area CA1. On the other hand, the first pixel
PX1 may further include a first switching element TR1 that
is electrically connected to the first pixel electrode PE1 and
has the first gate electrode GE1.

[0035] More specifically, the first switching element TR1
may be a three-terminal element such as a thin film transistor
as an example. Hereinafter, an example in which the first
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switching element TR1 is a thin film transistor will be
described. The first gate electrode GE1 of the first switching
element TR1 may be connected to the first gate line GL1.
One electrode of the first switching element TR1, for
example, the first source electrode SE1 may be connected to
the first data line DL1. The other electrode of the first
switching element TR1, for example, the first drain electrode
DE1 may be electrically connected to the first pixel elec-
trode PE1.

[0036] As a result, the first switching element TR1 is
turned on in accordance with the gate signal provided from
the first gate line GL1 through the first gate electrode GE1,
and may supply the data signal, which is provided from the
first data line DL1 though the first source electrode SE1, to
the first pixel electrode PE1 through the first drain electrode
DE1 and a first contact hole CNT1 to be described later.

[0037] Here, the first gate electrode GE1 and the first
source electrode SE1 of the first switching element TR1 may
be disposed in the first circuit area CA1. On the other hand,
the first drain electrode DE1 of the first switching element
TR1 may be disposed in both of the first circuit area CAl
and the first display area DA1. However, the forms of the
first source electrode SE1 and the first drain electrode DE1
are not limited to those illustrated in FIG. 1. That is, in the
case where the first gate electrode GE1 is disposed in the
first circuit area CAl the positions of the first source
electrode SE1 and the first drain electrode DE1 may vary.

[0038] The second pixel PX2 may include a second dis-
play area DA2 and a second circuit area CA2. The second
pixel PX2 includes a second pixel electrode PE2 disposed in
the second display area DA2, and a second gate electrode
GE2 disposed in the second circuit area CA2. On the other
hand, the second pixel PX2 may further include a second
switching element TR2 that is electrically connected to the
second pixel electrode PE2 and has the second gate elec-
trode GE2.

[0039] The second switching element TR2 is turned on in
accordance with the gate signal provided from the first gate
line GL1 through the second gate electrode GE2, and may
provide the data signal, which is provided from the second
data line DL.2 through the second source electrode SE2, to
the second pixel electrode PE2 through the second drain
electrode DE2 and a second contact hole CNT2 which will
be described later.

[0040] An opaque conductive pattern AE extends in the
first direction d1 so as to overlap the first and second circuit
areas CA1 and CA2. More specifically, the opaque conduc-
tive pattern AE may be disposed on the first gate line GL1,
the first gate electrode GE1 and the second gate electrode
GE2 (see FIG. 2). Meanwhile, the first gate line GL1, the
first gate electrode GE1 and the second gate electrode GE2
may be collectively referred to as gate conductors. That is,
the opaque conductive pattern AE may cover the gate
conductor over the first and second circuit areas CAl and
CA2. The opaque conductive pattern AE may completely
cover the gate conductor in the first and second circuit areas
CAl and CA2.

[0041] Although it is not illustrated in the drawings, the
opaque conductive pattern AE may be formed so as to cover
all of a plurality of gate lines extending in the first direction
dl and the gate electrodes connected thereto. The opaque
conductive pattern AE may prevent light from being trans-
mitted through a plurality of circuit areas including the first
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circuit area CAl and the second circuit area CA2. That is,
the opaque conductive pattern AE may perform the role of
a black matrix BM.

[0042] The opaque conductive pattern AE is insulated
from the plurality of pixel electrodes including the first and
second pixel electrodes PE1 and PE2. Therefore, when the
opaque conductive pattern AE is insulated from the plurality
of pixel electrodes, the form, the shape, the width and the
like of the opaque conductive pattern AE are not limited to
those illustrated in FIG. 1.

[0043] Furthermore, the opaque conductive pattern AE
may overlap the first source electrode SE1 and the second
source electrode SE2, and may overlap at least a part of the
first drain electrode DE1 and at least a part of the second
drain electrode DE2.

[0044] On the other hand, the first contact hole CNT1 may
be located in the first display area DA1. To this end, the first
switching element TR1 may further include a first extension
DEP1 extending from the first drain electrode DE1. The first
extension DEP1 may at least partially overlap the first pixel
electrode PE1. The first contact hole CNT1 may expose at
least a part of the first pixel electrode PE1, and thus, the first
pixel electrode PE1 may be electrically connected to the first
extension DEP1 through the first contact hole CNT1. As a
result, it is possible to prevent a light leakage which may
occur when the first contact hole CNT1 is located in the first
circuit area CAl.

[0045] The first contact hole CNT1 may be located at the
center of the first pixel electrode PE1. However, in the case
where the first contact hole CNT1 is located in the first
circuit area CAl, the position of the first contact hole CNT1
is not limited to that illustrated in FIG. 1.

[0046] The second contact hole CNT2 may be located in
the second display area DA2. To this end, the second
switching element TR2 may further include a second exten-
sion DEP2 that extends from the second drain electrode
DE2. The second extension DEP2 may at least partially
overlap the second pixel electrode PE2. The second contact
hole CNT2 may expose at least a part of the second pixel
electrode PE2, and thus, the second pixel electrode PE2 may
be electrically connected to the second extension DEP2
through the second contact hole CNT2.

[0047] FIG. 2is a cross-sectional view taken along the line
I-T' of FIG. 1. FIG. 3 is a cross-sectional view taken along
the line II-II' of FIG. 1. FIG. 4 is a cross-sectional view taken
along the line TI-1IT' of FIG. 1.

[0048] The lower display panel 10 is attached to the upper
display panel 20. The liquid crystal layer 30 is interposed
between the lower display panel 10 and the upper display
panel 20. That is, the lower display panel 10 and the upper
panel 20 are disposed to face each other and may be attached
to each other via sealant in an example.

[0049] First, the lower display panel 10 will be described.
[0050] The lower substrate 110 may be formed of a
material having heat resistance and transparency. In an
embodiment, the lower substrate 110 may be a transparent
glass substrate, a plastic substrate or the like. The lower
substrate 110 may be an array substrate on which the
switching element TR is disposed. The first and second
pixels PX1 and PX2 are disposed on the lower substrate 110.
[0051] The first gate line GL1, the first gate electrode GE1
and the second gate electrode GE2 may be disposed on the
lower substrate 110. Each of the first and second gate
electrodes GE1 and GE2 may protrude or expand from the
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first gate line GL1 toward a first semiconductor pattern 130a
and a second semiconductor pattern 1305 to be described
later. As described above, the first gate line GL1, the first
gate electrode GE1 and the second gate electrode GE2 may
be collectively referred to as gate conductors.

[0052] In an embodiment, the gate conductor may be
formed of a single film selected from a conductive metal
including aluminum (Al), copper (Cu), molybdenum (Mo),
chromium (Cr), titanium (Ti), tungsten (W), molybdenum
tungsten (MoW), molybdenum titanium (MoT1) and copper/
molybdenum titanium (Cu/MoTi), or the data conductor
may be formed of a double film made of at least two
elements thereof or a triple film made of at least three
elements thereof.

[0053] A gate insulation film 120 may be disposed on the
gate conductor. In an embodiment, the gate insulating film
120 may be formed of any one substance selected from an
inorganic insulating material such as silicon oxide (SiOx) or
silicon nitride (SiNx), or an organic insulating material such
as benzocyclo bututene (BCB), an acrylic material and
polyimide, or by mixing one or more substances. The gate
insulating film 120 may have a multi-film structure includ-
ing at least two insulating layers having different physical
properties.

[0054] The first and second semiconductor patterns 130a
and 1305 may be disposed on the gate insulating film 120.
The first and second semiconductor patterns 130a and 1305
may have various shapes such as an island shape, a linear
shape and the like. The first semiconductor pattern 130a, the
first source electrode SE1 and the first drain electrode DE1
form the first switching element TR1. The second semicon-
ductor pattern 130, the second source electrode SE2 and the
second drain electrode DE2 form the second switching
element TR2.

[0055] In the case where the data conductor and the first
and second semiconductor patterns 130a and 1305 to be
described later are formed together through the same process
in the embodiment, the first and second semiconductor
patterns 130¢ and 1305 may be disposed below the data
conductor. On the other hand, the first and second semicon-
ductor patterns 130¢ and 1305 may further include an area
in which each channel of the first and second switching
elements TR1 and TR2 is formed, in addition to the area
disposed below the data conductor. That is, the semicon-
ductor layer 130 including the first and second semiconduc-
tor patterns 130¢ and 1305 may have substantially the same
form as the data conductor, except for the area in which the
channels of a plurality of switching elements including the
first and second switching elements TR1 and TR2 are
formed.

[0056] The semiconductor layer, 130a and 1305, may be
formed of amorphous silicon, polycrystalline silicon or the
like in an embodiment. In this case, an ohmic contact layer
140 may be disposed between the semiconductor layer, 130a
and 1305, and the data conductor. The ohmic contact layer
140 may be made of a material such as n* hydrogenated
amorphous silicon doped with n-type impurities such as
phosphorus at a high concentration or may be made of
silicide.

[0057] Further, the semiconductor layer, 130a and 1305,
may be made of one selected from an oxide semiconductor
including In—=Ga-Zine-Oxide (IGZ0), 7n0O, Zn02, CdO,
SrO, Sr02, Ca0, Ca02, MgO, Mg02, InO, In202, GaO,
Ga20, Ga203, SnO, Sn02, GeO, GeO2, PbO, Pb203,

Sep. 28,2017

Pb304, TiO, TiO2, Ti203, and Ti3035. In this case, the
resistive contact layer 140 to be described later may be
omitted.

[0058] The ohmic contact layer 140 may be disposed on
the top of the semiconductor layer 130. The ohmic contact
layer 140 may be made of a material such as n* hydroge-
nated amorphous silicon doped with n-type impurities such
as phosphorus at a high concentration, or may be made of
silicide.

[0059] The first data line DL1, the second data line DL2,
the first source electrode SE1, the first drain electrode DE1,
the second source electrode SE2 and the second drain
electrode DE2 may be collectively referred to as a data
conductor. The data conductor may be disposed on the top
of the semiconductor layer 130. The first source electrode
SE1 of the first switching element TR1 may be connected to
the first data line DL1, and may be disposed on the same
layer, while being spaced from the first drain electrode DE1
at a predetermined distance. The second source electrode
SE2 of the second switching element TR2 may be connected
to the second data line DL2, and may be disposed on the
same layer, while being spaced from the second drain
electrode DE2 at a predetermined distance.

[0060] As described above, the first drain electrode DE1
may be connected to the first extension DEP1 extending
from the first circuit area CAl. The first extension DEP1
extends so as to overlap at least a part of the first pixel
electrode PE1, and may be electrically connected to the first
pixel electrode PE1 through the first contact hole CNT1. The
second drain electrode DE2 may be connected to a second
extension DEP2 extending from the second circuit area
CA2. The second extension DEP2 extends so as to overlap
at least a part of the second pixel electrode PE2, and may be
electrically connected to the second pixel electrode PE2
through the second contact hole CNT2.

[0061] On the other hand, the first extension DEP1 may
overlap a stem section PE1a of the first pixel electrode PE1
in an embodiment. Further, the second extension DEP2 may
overlap a stem section PE2a of the second pixel electrode in
an embodiment. The data conductor may be formed of a
single film selected from a conductive metal including
aluminum (Al), copper (Cu), molybdenum (Mo), chromium
(Cr), titanium (T1), tungsten (W), molybdenum tungsten
(MoW), molybdenum titanium (MoTi) and copper/molyb-
denum titanium (Cw/MoTi), or the data conductor may be
formed of a double film made of at least two elements
thereof or a triple film made of at least three elements
thereof. However, the data conductor is not limited thereto,
and may be made of several different metals or conductors.
[0062] The first passivation layer 150 may be disposed on
the top of the data conductor and the gate insulating film
120. The first passivation film 150 has an opening which
exposes a part of the first extension DEP1 of the first
switching element TR1 and a part of the second extension
DEP2 of the second switching element TR2. In an embodi-
ment, the first passivation film 150 may be formed of an
inorganic insulator such as silicon nitride and silicon oxide.
[0063] A color filter CF may be disposed on the first
passivation film 150. The color filter CF may contain a
photosensitive material. The color filter CF may include
three color filter layers that display each of red, green, and
blue in an embodiment. Each of the three color filter layers
may be formed through mutually independent mask pro-
cesses. On the other hand, the color filter CF may also
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function as an organic insulating film. Or, the color may
further include an organic insulating film disposed on the
color filter CF.

[0064] The second passivation film 160 may be disposed
on the color filter CF. The second passivation film 160 may
be formed of an inorganic insulating material such as silicon
nitride and silicon oxide. The second passivation film 160
prevents the top of the color filter CF from peeling, and may
prevent defects such as afterimages that may be caused
when driving the screen, by suppressing the contamination
of the liquid crystal layer 30 caused by organic material such
as solvent out-diffused from the color filter CF.

[0065] The first and second pixel electrodes PE1 and PE2
may be disposed on the second passivation film 160. The
first and second pixel electrodes PE1 and PE2 may be
formed of a transparent conductive material such as indium
tin oxide (ITO) or indium zinc oxide (IZO). The first pixel
electrode PE1 may include a plurality of first slits SLT1. In
addition, the second pixel electrode PE2 may include a
plurality of second slits SUT2. The plurality of first and
second slits SUT1 and SLT2 form a horizontal electric field
between the first and second pixel electrodes PE1 and PE2
and a common electrode CE to be described later, such that
the plurality of liquid crystal molecules 31 may rotate in a
specific direction. On the other hand, the forms of the first
and second pixel electrodes PE1 and PE2 are not limited to
those illustrated in FIG. 1.

[0066] The first pixel electrode PE1 may be electrically
connected to the first extension DEP1 of the first switching
element TR1 through the first contact hole CNT1. Therefore,
when the data signal is supplied to the first pixel electrode
PE1 through the first data line DL1, a fringe filed is formed
between the first pixel electrode PE1 and the common
electrode CE to which the common voltage is supplied.
Thus, a plurality of liquid crystal molecules 31 interposed
between the lower display panel 10 and the upper display
panel 20 rotate to achieve the gradation. Similarly, the
second pixel electrode PE2 may be electrically connected to
the second extension DEP2 of the second switching element
TR2 through the second contact hole CNT2.

[0067] The opaque conductive pattern is formed on the
second passivation film 160 in which color filter CF is not
disposed below the second passivation film 160 as disclosed
in FIG. 3.

[0068] FIG. 5 is a diagram for explaining a method of
forming an opaque conductive pattern of the liquid crystal
display device according to an embodiment of the present
inventive concept.

[0069] Referring to FIGS. 1 to 5, the opaque conductive
pattern AE may be disposed on the second passivation film
160 so as to overlap the first and second circuit areas CA1
and CA2. The opaque conductive pattern AE may be formed
so as to completely cover the above-mentioned gate con-
ductor.

[0070] The opaque conductive pattern AE may contain
chromium oxide (CrOx). In addition, the opaque conductive
pattern AE may be made of a single film selected from a
conductive metal including aluminum (Al), copper (Cu),
molybdenum (Mo), chromium (Cr), titanium (Ti), tungsten
(W), molybdenum tungsten (MoW), molybdenum titanium
(MoTi) and copper/molybdenum titanium (Cu/MoTi), or the
opaque conductive pattern AE may be formed of a double
film made of at least two elements thereof or a triple film
made of at least three elements thereof, On the other hand,
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when it is possible to prevent light from being transmitted
through the first and second circuit areas CA1 and CA2, the
material of the opaque conductive pattern AE is not limited
to the aforementioned material. Thus, the opaque conductive
pattern AE may prevent light from being transmitted through
the first and second circuit areas CAl and CA2. Further, a
brightness of black gray level may be reduced by blocking
of the light leakage by the opaque conductive pattern AE.
[0071] On the other hand, the opaque conductive pattern
AE may extend along the first direction d1. More specifi-
cally, the opaque conductive pattern AE may extend along
the first and second circuit areas CA1 and CA2 of each of the
first and second pixels PX1 and PX2. That is, the opaque
conductive pattern AE may be formed to continuously
extend so as to cover the circuit areas of each of the adjacent
pixels.

[0072] In an embodiment, the opaque conductive pattern
AE is in a floating state or a DC voltage of 0 V may be
applied. On the other hand, since the opaque conductive
pattern AE overlaps each of the first and second gate
electrodes GE1 and GE2, consequently, the first and second
switching elements TR1 and TR2 have a double gate struc-
ture. As a result, when referring to Table 1 below, a variation
range of the threshold voltage values of each of the first and
second switching elements TR1 and TR2 may be reduced,
thereby securing the stable switching characteristics. In
particular, it may be seen that the variation range of the
threshold voltage values is relatively small when a voltage
of 0V is applied to the opaque conductive pattern AE.

TABLE 1
Related art Present inventive concept
(bottom (top & bottom gate)
TFT type gate) top = floating top=0V
NBTS -4.79 -3.154 -0.02
PBTS 0.72 -0.37 0.24

[0073] Meanwhile, referring to FIG. 5, the opaque con-
ductive pattern AE may be formed using an inkjet printing
method. Thus, the number of mask processes for forming the
opaque conductive pattern AE may be reduced. In an
embodiment, the opaque conductive pattern AE may be
formed by utilizing the general ink jet printing method
illustrated in FIG. 5(a). In another embodiment, the opaque
conductive pattern AE may be formed by utilizing a hybrid
printing method illustrated in FIG. 5(). The hybrid printing
method refers to a technique having both advantages of a
piezoelectric type ink jet printing method and an electro-
static type ink jet printing method. As a result, the opaque
conductive pattern AE may be formed through more precise
printing using the hybrid ink jet printing method, without
being affected by the type of substrates. In an embodiment,
referring to FIG. 3, when the opaque conductive pattern AE
is formed through a hybrid inkjet printing method, the
thickness of the central area A1 may be lower the thickness
of the peripheral area A2.

[0074] FIG. 6 is a diagram for explaining a column spacer
in the configuration of the liquid crystal display device
according to an embodiment of the present inventive con-
cept.

[0075] Referring to FIGS. 2 to 4 and 6, the column spacer
CS may be disposed on the opaque conductive pattern AE.
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The column spacer CS may have a tapered shape on both
sides in a longitudinal direction in an embodiment, but is not
limited thereto. That is, the column spacer CS may have a
circular cross section in another embodiment.

[0076] Although it is not illustrated in the drawing, an
alignment film may be disposed on the top of the first pixel
electrode PE1, the second pixel electrode PE2 and the
opaque conductive pattern AE. The alignment film may be
formed of polyimide or the like. The alignment film may be
formed over the entire surface of the pixel electrode PE.
[0077] Next, the upper display panel 20 will be described.
[0078] The upper substrate 170 may be disposed to face
the lower substrate 110. The upper substrate 170 may be
formed of transparent glass, plastic, or the like. That is, the
upper substrate 170 may be formed of the same material as
the lower substrate 110 in an embodiment.

[0079] A common electrode CE may be disposed on the
upper substrate 170. The common electrode CE may be in
the form of a plate in an embodiment, and may at least
partially overlap a plurality of pixel electrodes including the
first and second pixel electrodes PE1 and PE2. In an
embodiment, the common electrode CE may be made of a
transparent conductive material such as indium tin oxide
(TO) and indium zinc oxide (I1Z0).

[0080] Although it is not illustrated in the drawing, an
alignment film may be disposed on the common electrode
CE of the upper substrate 170. The alighment film may be
formed of polyimide or the like. The alignment film may be
formed over the entire surface of the upper substrate 170.
[0081] That is, as the opaque conductive pattern AE is
disposed on the lower substrate 110, more specifically, to
overlap the first and second circuit areas CAl and CA2,
another black matrix BM is not disposed on the top of the
upper substrate 170. In particular, since an opaque conduc-
tive pattern AE is formed through an inkjet printing process
and a black matrix BM disposed on another upper substrate
170 is not required, it is possible to reduce the additional
masking process for forming another black matrix BM on
the upper substrate 170.

[0082] FIG. 7is a flowchart of a method of manufacturing
a liquid crystal display device according to an embodiment
of the present inventive concept. FIGS. 8 and 9 are cross-
sectional views illustrating the method of manufacturing the
liquid crystal display device illustrated in FIG. 7 of the
present inventive concept. For convenience of explanation,
the description will be made based on a cross-sectional view
taken along the line II-IT' and the line II-III' of FIG. 1.
[0083] Referring to FIGS. 1, 3, 4, and 7 to 9, the gate
conductor including the first gate line GL1, the first gate
electrode GE1 and the second gate electrode GE2 is formed
on the top of the lower substrate 110 (S100). The gate
conductor may be formed of a single film selected from a
conductive metal including aluminum (Al), copper (Cu),
molybdenum (Mo), chromium (Cr), titanium (Ti), tungsten
(W), molybdenum tungsten (MoW), molybdenum titanium
(MoTi) and coppet/molybdenum titanium (Cu/MoTi), or the
gate conductor may be formed of a double film made of at
least two elements thereof or a triple film made of at least
three elements thereof.

[0084] Next, the gate insulating film 120 which covers the
gate conductor is formed. The gate insulating film 120 may
be formed of any one material selected from an inorganic
insulating material such as silicon oxide (SiOx) or silicon
nitride (SiNx), or an organic insulating material such as
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benzocyclo bututene (BCB), an acrylic material and poly-
imide, or by mixing one or more materials. The gate
insulating film 120 may be formed by a chemical vapor
deposition method in an embodiment.

[0085] Next, the first semiconductor layer 130a, the sec-
ond semiconductor layer 1305 and the data conductor may
be formed on the gate insulating film 120 (S200). The first
semiconductor layer 130a and the second semiconductor
layer 1305 may be formed by the same mask process as the
data conductor which includes the first data line DL1, the
second data line DL2, the first source electrode SE1, the first
drain electrode DE1, the second source electrode SE2 and
the second drain electrode DE2. Thus, the semiconductor
layer 130a and 1305 remains below the data conductor.
[0086] Next, a first inorganic insulating film 150 may be
formed (8300). The first inorganic insulating film 150 may
be formed on the data conductor. In an embodiment, the first
passivation film 150 may be formed of an inorganic insu-
lating material such as silicon nitride or silicon oxide.
[0087] Thereafter, a color filter CF may be formed on the
first passivation film 150 (S400). Each of the three color
filters may be formed through the mutually independent
mask processes. Adjacent color filters may be spaced apart
in the first and second circuit areas CA1 and CA2. Thus, the
first inorganic insulating film 150 may have a recessed
portion corresponding to the first and second circuit areas
CAl and CA2.

[0088] Next, a second passivation film (160) may be
formed on the color filter CF (S500). In an embodiment, the
second passivation film 160 may be formed of an inorganic
insulating material such as silicon nitride or silicon oxide.
[0089] Thereafter, the first contact hole CNT1 and the
second contact hole CNT2 may be formed through a pho-
tolithography process. More specifically, the first extension
DEP1 and the second extension DEP2 may be at least
partially exposed by etching the first and second inorganic
insulating films on the first extension DEP1 and the second
extension DEP2. The first and second passivation films 150
and 160 may be formed through this process.

[0090] Next, the first and second pixel electrodes PE1 and
PE2 may be formed on the second passivation film 160
(S600). The first and second pixel electrodes PE1 and PE2
may include one that is selected from a group of transparent
materials including indium tin oxide (ITO) and indium zinc
oxide (IZO).

[0091] Thereafter, referring to FIG. 9, an opaque conduc-
tive pattern AE may be formed in the recessed portion using
an inkjet printing method (S700). The opaque conductive
pattern AE may be disposed on the second passivation film
160 and is insulated from the first and second pixel elec-
trodes PE1 and PE2. On the other hand, by forming the
opaque conductive pattern AF using an inkjet printing
method without performing another mask process, the num-
ber of mask processes may be reduced.

[0092] However, the first and second pixel electrodes PE1
and PE2 forming process may be performed after the opaque
conductive pattern AE forming process.

[0093] Thereafter, a column spacer CS is formed on the
opaque conductive pattern AE (S800), and the lower sub-
strate 110 and the upper substrate 170 may be attached to
each other.

[0094] While the present inventive concept has been par-
ticularly illustrated and described with reference to exem-
plary embodiments thereof, it will be understood by those of
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ordinary skill in the art that various changes in form and
detail may be made therein without departing from the spirit
and scope of the present inventive concept as defined by the
following claims. The exemplary embodiments should be
considered in a descriptive sense only and not for purposes
of limitation.

What is claimed is:

1. A liquid crystal display device comprising:

a first substrate;

a first gate line which extends on the first substrate in a
first direction;

first and second data lines which extend on the first gate
line in a second direction different from the first direc-
tion and are adjacent to each other;

a first pixel which includes a first display area in which a
first pixel electrode connected to the first data line is
disposed, and a first circuit area in which a first gate
electrode connected to the first gate line is disposed;

a second pixel which includes a second display area in
which a second pixel electrode connected to the second
data line is disposed, and a second circuit area in which
a second gate electrode connected to the second gate
line is disposed; and

an opaque conductive pattern which extends in the first
direction so as to overlap the first circuit area and the
second circuit area.

2. The liquid crystal display device of claim 1, wherein
the opaque conductive pattern completely covers the first
gate line.

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

a first switching element which has a gate electrode
connected to the first gate line, one electrode connected
to the first data line, and the other electrode connected
to the first pixel electrode; and

a second switching element which has a gate electrode
connected to the first gate line, one electrode connected
to the second data line, and the other electrode con-
nected to the second pixel electrode,

wherein the first switching element is disposed in the first
pixel area and the second switching element is disposed
in the second pixel region.

4. The liquid crystal display device of claim 3, wherein
the first switching element is connected to the first pixel
electrode through a first contact hole, and the second switch-
ing element is connected to the second pixel electrode
through a second contact hole, and

wherein the first contact hole is disposed in the first
display area and the second contact hole is disposed in
the second display region.

5. The liquid crystal display device of claim 4, wherein
the first contact hole is located at the center of the first pixel
electrode, and the second contact hole is located at the center
of the second pixel electrode.

6. The liquid crystal display device of claim 3, wherein
the opaque conductive pattern overlaps a gate electrode of
the first switching element and a gate electrode of the second
switching element.

7. The liquid crystal display device of claim 3, wherein
the first switching element further comprises a first exten-
sion which extends from the other electrode of the first
switching element and overlaps the first pixel electrode, and
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the second switching element further comprises a second
extension which extends from the other electrode of the
second switching element and overlaps the second
pixel electrode.

8. The liquid crystal display device of claim 1, further

comprising:

a gate insulating film disposed between the first and
second data lines and the first gate line;

a first passivation film disposed on the first and second
data lines;

a color filter disposed on the first passivation film; and

a second passivation film disposed on the color filter,

wherein the first pixel electrode, the second pixel elec-
trode and the opaque conductive pattern are disposed
on the second passivation film.

9. The liquid crystal display device of claim 1, further

comprising:

a second substrate facing the first substrate; and

a common electrode disposed on the second substrate.

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

a column spacer disposed on the opaque conductive

pattern.

11. A liquid crystal display device comprising:

a first substrate;

a gate conductor which comprises a first gate line extend-
ing on the first substrate in a first direction;

a data conductor which comprises a first data line and a
second data line extending on the gate conductor in a
second direction different from the first direction; and

an opaque conductive pattern extending on the data
conductor in the first direction,

wherein the opaque conductive pattern completely covers
the gate conductor in a plan view.

12. The liquid crystal display device of claim 11, wherein

the first substrate comprises:

a first pixel area which has a first display area in which a
first pixel electrode connected to the first data line is
disposed, and a first circuit area in which a first gate
electrode connected to the first gate line is disposed;
and

a second pixel area which has a second display area in
which a second pixel electrode connected to the second
data line is disposed, and a second circuit area in which
a second gate electrode connected to the first gate line
is disposed.

13. The liquid crystal display device of claim 12, wherein
the opaque conductive pattern overlaps the first and second
circuit areas.

14. The liquid crystal display device of claim 12, wherein
the first pixel electrode is connected to the first data line
through a first contact hole, and the second pixel electrode
is connected to the second data line through a second contact
hole, and

the first contact hole is disposed in the first display area,
and the second contact hole is disposed in the second
display region.

15. The liquid crystal display device of claim 11, further

comprising:

a color filter disposed between the data conductor and the
opaque conductive pattern.

16. The liquid crystal display device of claim 11, further

comprising:
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a column spacer disposed on the opaque conductive

pattern.

17. A method of manufacturing a liquid crystal display
device, the method comprising:

forming a gate line extending in a first direction on a first

substrate;

forming a data line extending in a second direction

different from the first direction on the gate line;
forming a first pixel electrode connected to the first data
line on the data line;

forming an opaque conductive pattern on the data line so

as to be insulated from the first pixel electrode,
wherein the opaque conductive pattern extends in the first
direction so as to cover the gate line.

18. The method of claim 17, wherein the formation of the
opaque conductive pattern comprises formation of the
opaque conductive pattern using a hybrid printing method.

19. The method of claim 17, wherein the opaque conduc-
tive pattern comprise a central area, and a peripheral area
located outside the central region, and

the height of the central area and the height of the

peripheral area are different from each other.

20. The method of claim 17, further comprising;

forming a color filter disposed between the data line and

the first pixel electrode after forming the data line.

I I T T
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