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Disclosed are a liquid crystal display (LCD) device and a
method of manufacturing the same, which can increase a
transmittance of a high-resolution pixel. The LCD device
includes a gate line formed to be shared by vertically adjacent
first and second pixels, a data line formed to interest the gate
line, first and second thin film transistors (TFTs) respectively
formed in the first and second pixels, a passivation layer
formed to cover the first and second TFTs, including a contact
hole that exposes drains of the first and second TFTs, first and
second pixel electrodes formed on the passivation layer and in
the contact hole, and respectively connected to the drains of
the first and second TFTs, and a common electrode formed
under or on the first and second pixel electrodes.
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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD OF MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2013-0059054 filed on May 24,
2013, which is hereby incorporated by reference as if fully set
forth herein.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present invention relates to a display device,

and more particularly, to aliquid crystal display (LCD) device
and a method of manufacturing the same, which can increase
a transmittance of a high-resolution pixel.

[0004] 2. Discussion of the Related Art

[0005] With the advance of various portable electronic
devices such as mobile terminals and notebook computers,
the demand for flat panel display devices applied to the por-
table electronic devices is increasing.

[0006] Liquid crystal display (LCD) devices, plasma dis-
play panels (PDPs), field emission display (FED) devices,
light emitting diode (LED) display devices, organic light
emitting device, etc. are developed as flat panel display
devices.

[0007] In such FPD devices, the LCD devices are being
continuously expanded in application field because the LCD
devices are easily manufactured due to the advance of manu-
facturing technology and realize drivability of a driver, low
power consumption, a high-quality image, and a large screen.
[0008] FIG. 1 is a plan view schematically illustrating a
lower substrate (a thin film transistor (TFT) array substrate)
of a related art LCD device, and FIG. 2 is a cross-sectional
view taken along line A1-A2 of FIG. 1.

[0009] InFIG.1,alower substrate structure having a fringe
field switch (FFS) mode is illustrated, and a common elec-
trode, an upper substrate (a color filter array substrate), and a
liquid crystal layer are not illustrated. In FIG. 1, only some of
a plurality of pixels are illustrated.

[0010] Referringto FIGS.1 and 2, the plurality of pixels are
formed on the lower substrate of the LCD device. A plurality
of pixel areas are defined by a plurality of data lines 20 and a
plurality of gatelines 10 which are formed on a glass substrate
1 to intersect.

[0011] A TFT is formed in each of a plurality of areas in
which the plurality of data lines 20 intersect the plurality of
gate lines 10. Also, each of the plurality of pixels includes a
pixel electrode 40 and a common electrode (not shown).
[0012] The TFT includes a gate 32, an active 34, a source
36, and a drain 38. The gate 32 of the TFT is formed by using
a gate line, and the source 36 and the drain 38 are formed
simultaneously when forming the data line 20.

[0013] A gate insulator (GI) 12 is formed between the gate
32 and the active 34. The gate insulator 12 is formed of silicon
nitride (SiNx) or silicon oxide

[0014] An interlayer dielectric (ILD) 14 is formed all over
the substrate 1 to cover the TFT and the data line 20.

[0015] A passivation layer 45 is formed on the ILD 14.
Here, the passivation layer 45 is formed of photo acryl (PAC)
to have a thickness of 2 um to 3 pm.

[0016] A pixel electrode 40 is formed in a display area on
the passivation layer 45. The common electrode (not shown)
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is formed under/on the pixel electrode 40. The pixel electrode
40 and the common electrode are formed of a transparent
conductive material such as indium tin oxide (ITO).

[0017] A contact hole 50 is formed by removing a portion
of the passivation layer 45, for electrically connecting the
drain 38 of the TFT and the pixel electrode 40. The pixel
electrode 40 contacts the drain 38 of the TFT through the
contact hole 50, and a data voltage input through the data line
20 is supplied to the pixel area via the TFT.

[0018] Recently, the LCD device applied to mobile equip-
ment requires a high resolution of 400 PPI to 500 PPI exceed-
ing 300 PPL.

[0019] When the active of the TFT is formed of amorphous
silicon (a-Si), due to the contact hole 50 for connecting the
drain 38 of the TFT and the pixel electrode 40, there is a
limitation in realizing a high resolution. As a resolution
increases, an area of each pixel decreases, but an area of the
contact hole 50 should not be reduced. Therefore, a ratio of an
area occupied by the contact hole 50 increases in each pixel,
and for this reason, an aperture ratio of each pixel decreases,
causing a reduction in a transmittance. Due to the decrease in
the aperture ratio of each pixel, a luminance of a backlight and
power consumption increase, causing a reduction in a com-
petitiveness of a produce.

[0020] LCD devices having a high resolution of 400 PPI or
more use low temperature poly silicon (LTPS) instead of a-Si.
However, in comparison with a-Si, LTPS is relatively high in
price, and lowers a price competitiveness of a product.

SUMMARY

[0021] Accordingly, the present invention is directed to
provide a liquid crystal display (LCD) device and a method of
manufacturing the same that substantially obviate one or
more problems due to limitations and disadvantages of the
related art.

[0022] An aspect of the present invention is directed to
provide an LCD device and a method of manufacturing the
same, which increase a transmittance of each pixel, thereby
enhancing a display quality.

[0023] Anotheraspect of the present invention is directed to
provide an LCD device and a method of manufacturing the
same, which realize a high-resolution pixel and reduce the
manufacturing cost.

[0024] Anotheraspect of the present invention is directed to
provide an LCD device and a method of manufacturing the
same, which reduce an area of a contact hole that connects a
drain of a TFT and a pixel electrode, thereby increasing an
aperture ratio of each pixel.

[0025] In addition to the aforesaid objects of the present
invention, other features and advantages of the present inven-
tion will be described below, but will be clearly understood by
those skilled in the art from descriptions below.

[0026] Additional advantages and features of the invention
will be set forth in part in the description which follows and in
part will become apparent to those having ordinary skill in the
art upon examination of the following or may be learned from
practice of the invention. The objectives and other advantages
of the invention may be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0027] To achieve these and other advantages and in accor-
dance with the purpose of the invention, as embodied and
broadly described herein, there is provided an liquid crystal
display (LCD) device including: a gate line formed to be
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shared by vertically adjacent first and second pixels; a data
line formed to interest the gate line; first and second thin film
transistors (TFTs) respectively formed in the first and second
pixels; a passivation layer formed to cover the first and second
TFTs, including a contact hole that exposes drains of the first
and second TFTs; first and second pixel electrodes formed on
the passivation layer and in the contact hole, and respectively
connected to the drains of the first and second TFTs; and a
common electrode formed under or on the first and second
pixel electrodes.

[0028] In another aspect of the present invention, there is
provided a method of a liquid crystal display (LCD) device
including: forming a gate line and a gate of a thin film tran-
sistor (TFT) to be shared by vertically adjacent first and
second pixels; forming a gate insulator to cover the gate line,
and forming an active of a first TFT of the first pixel and an
active of a second TFT of the second pixel on the gate insu-
lator; forming a data line to interest the gate line, and forming
a source and drain of the first TFT and a source and drain of
the second TFT; forming a passivation layer to cover the first
TFT of'the first pixel and the second TFT of the second pixel,
forming a contact hole that exposes the drain of the first TFT
and the drain of the second TFT; and doping and patterning a
transparent conductive material on the passivation layer and
in the contact hole to form a first pixel electrode, connected to
the drain of the first TFT, and a second pixel electrode con-
nected to the drain of the second TFT.

[0029] Itistobeunderstood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiments of the invention and together with the
description serve to explain the principle of the invention. In
the drawings:

[0031] FIG. 1 is a plan view schematically illustrating a
lower substrate (a TFT array substrate) of a related art LCD
device;

[0032] FIG. 2 is a cross-sectional view taken along line
A1-A2 of FIG. 1,

[0033] FIG. 3 is a plan view schematically illustrating a
lower substrate (a TFT array substrate) of an LCD device
according to an embodiment of the present invention;

[0034] FIG. 4 is a view illustrating an enlarged area A of
FIG. 3;
[0035] FIG. 5 is a cross-sectional view taken along line

B1-B2 of FIG. 4; and

[0036] FIGS. 6 to 11 are views illustrating a method of
manufacturing an LCD device according to an embodiment
of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0037] Reference will now be made in detail to the exem-
plary embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
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[0038] In the specification, in adding reference numerals
for elements in each drawing, it should be noted that like
reference numerals already used to denote like elements in
other drawings are used for elements wherever possible.

[0039] The terms described in the specification should be
understood as follows.

[0040] 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. The terms “first” and
“second” are for differentiating one element from the other
element, and these elements should not be limited by these
terms.

[0041] It will be further understood that the terms “com-
prises”, “comprising,”, “has”, “having”, “includes” and/or
“including”, when used herein, specify the presence of stated
features, integers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of one or
more other features, integers, steps, operations, elements,

components, and/or groups thereof.

[0042] The term “at least one” should be understood as
including any and all combinations of one or more of the
associated listed items. For example, the meaning of “at least
one of a first item, a second item, and a third item” denotes the
combination of all items proposed from two or more of the
first item, the second item, and the third item as well as the
first item, the second item, or the third item.

[0043] Indescription of embodiments of the present inven-
tion, when a structure (for example, an electrode, a line, a
wiring, a layer, or a contact) is described as being formed at an
upper portion/lower portion of another structure or on/under
the other structure, this description should be construed as
including a case where the structures contact each other and
moreover a case where a third structure is disposed therebe-
tween.

[0044] Terms “upper portion/lower portion” and “on/un-
der” are for describing the structure and manufacturing
method of the present invention with reference to the draw-
ings. Therefore, the terms “upper portion/lower portion” and
“on/under” may differ in structure during a manufacturing
process and after manufacturing is completed.

[0045] Before a description that is made with reference to
the drawings, LCD devices have been variously developed in
a twisted nematic (ITN) mode, a vertical alignment (VA)
mode, an in-plane switching (IPS) mode, and a fringe field
switching (FFS) mode according to a scheme of adjusting the
alignment of liquid crystal.

[0046] Among the modes, the IPS mode and the FFS mode
are modes in which a plurality of pixel electrodes and com-
mon electrodes are arranged on a lower substrate, and thus,
the alignment of liquid crystal is adjusted with electric fields
between the pixel electrodes and the common electrodes.

[0047] The IPS mode is a mode in which the pixel elec-
trodes and the common electrodes are alternately arranged in
parallel, and thus, lateral electric fields are respectively gen-
erated between the pixel electrodes and the common elec-
trodes, thereby adjusting the alignment of the liquid crystal.
In the IPS mode, the alignment of the liquid crystal is not
adjusted at an upper side portion of each of the pixel elec-
trodes and common electrodes, and thus, light transmittance
is reduced in a corresponding area.

[0048] The FFS mode has been developed for overcoming
the limitations of the IPS mode. In the IPS mode, the pixel
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electrode and the common electrode is provided in plurality to
be separated from each other with an insulating layer ther-
ebetween.

[0049] In this case, the FFS mode is a mode in which one
electrodes of the pixel electrodes and common electrodes are
provided in a plate shape or a pattern, and the other electrodes
are provided in a finger shape, thereby adjusting the align-
ment of liquid crystal with fringe fields generated between the
pixel electrodes and common electrodes.

[0050] An LCD device with a built-in touch screen accord-
ing to embodiments of the present invention has a structure of
the FFS mode. LTPS may be used as a material of a TFT array
substrate (a lower substrate).

[0051] Although not shown, the LCD device according to
embodiments of the present invention includes a liquid crys-
tal panel, a backlight unit that supplies light to the liquid
crystal panel, and a driving circuit unit.

[0052] The driving circuit unit includes a timing controller
(T-con), a data driver (D-IC), a gate driver (G-1C), a backlight
driver, and a power supply that supplies a driving voltage to a
plurality of driving circuits.

[0053] Here, all or a portion of the driving circuit unit may
be provided on the liquid crystal panel in a chip-on glass
(COQ) type or a chip-on film (COF, chip on flexible printed
circuit) type.

[0054] The backlight unit may include a plurality of light
sources (LED or CCFL), which generate light irradiated onto
the liquid crystal panel, and a plurality of optical members
that enhance light efficiency.

[0055] Hereinafter, an LCD device and a method of manu-
facturing the same according to embodiments of the present
invention will be described in detail with reference to the
accompanying drawings.

[0056] FIG. 3 is a plan view schematically illustrating a
lower substrate (a TFT array substrate) of an LCD device
according to an embodiment of the present invention, FIG. 4
is a view illustrating an enlarged area A of FIG. 3, and F1G. 5
is a cross-sectional view taken along line B1-B2 of F1G. 4.
[0057] Referring to FIGS. 3 to 5, a lower substrate (a TFT
array substrate) includes a glass substrate 100, a gate line 110,
adata line 120, a gate insulator (GI) 112, an interlayer dielec-
tric (ILD) 114, a thin film transistor (TFT) 130, a passivation
layer 116, a plurality of pixel electrodes 140a and 1405, and
a common electrode (not shown).

[0058] In the LCD device according to the present inven-
tion, two vertically adjacent pixels share the gate line 110, and
share one contact hole 150 to connect a drain 138a of a first
TFT 130a and the pixel electrode 140a. The two vertically
adjacent pixels share the contact hole 150 to connect a drain
1386 of a second TFT 1304 and the pixel electrode 1404.
Here, the drain 138a of a first pixel (pixel 1) disposed above
the gate line 110 and the drain 1385 of a second pixel (pixel 2)
disposed below the gate line 110 are separated from each
other in the one contact hole 150.

[0059] In detail, a plurality of pixel areas are defined by a
plurality of data lines 120 and a plurality of gate lines 110
which are formed on the glass substrate 100 to intersect. The
plurality of gate lines 110 are formed in a first direction on the
glass substrate 100, and the plurality of data lines 120 are
formed in a second direction intersecting the first direction. A
TFT is formed in each of a plurality of areas in which the
plurality of data lines 120 intersect the plurality of gate lines
110
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[0060] InFIG.5, it is illustrated that the first TFT 1304 of
the first pixel and the second TEFT 1305 of the second pixel
which are vertically adjacent to each other and share one gate
line 110 are formed.

[0061] The gateline 110 and the data line 120 are formed of
one of copper (Cu), molybdenum (Mo), and titanium (T1), or
may be formed in a structure in which an alloy of the metal
materials (Cu, Mo, and T1) is stacked.

[0062] Gates 1324 and 1325 of the TFT 130 are formed by
using the gate line 110, and the gate insulator 112 is formed on
the gates 132a and 132b. A plurality of actives 134a and 134h
are formed on the gate insulator 112. The actives 134a and
1345 overlap a gate 132 with the gate insulator 112 therebe-
tween. The actives 134a and 1345 are formed by doping
N-type or P-type impurities on a-Si.

[0063] Here, the gate insulator 112 may be formed of sili-
con nitride (SiNx) or silicon oxide (SiOx) to have a thickness
of 4,000 A. As another example, the gate insulator 112 may be
formed by depositing tetra ethyl ortho silicate (TEOS) or
middle temperature oxide (MTO) in a chemical vapor depo-
sition (CVD) process.

[0064] A source 1364 is formed at one side on the active
1344, and a source 1365 is formed at one side on the active
1345. The drain 1384 is formed at the other side on the active
1344, and the drain 1385 is formed at the other side on the
active 1345. The sources 136a and 1364 and the drains 138a
and 1386 are formed of conductive metal (for example, Cu,
Ti, or Mo), and are formed of the same material simulta-
neously when forming the data line 120.

[0065] The ILD 114 is formed to cover TFTs 130a and
1305, and the passivation layer 116 is formed thereon. The
passivation layer 116 is formed of photo acryl (PAC) all over
the substrate 100 to have a thickness of 2.0 um to 3.0 pm.
[0066] The contact hole 150 is formed by removing a
boundary point between the vertically adjacent first and sec-
ond pixels, namely, the passivation layer 116 in an area which
overlaps the gate line 110 shared by the first and second
pixels. That is, the contact hole 150 is formed to overlap the
gate line 110 shared by the vertically adjacent first and second
pixels.

[0067] The passivation layer 116 is formed by depositing
PAC all over the substrate 100 when a manufacturing process
1s being performed. Then, PAC inan area overlapping the gate
line 110 shared by two vertically adjacent pixels is selectively
removed by performing a photolithography process and an
etching process which use a mask. Therefore, the contact hole
150 is formed in the area overlapping the gate line 110 shared
by two vertically adjacent pixels.

[0068] The pixel electrodes 140a and 1405 are formed of a
conductive material, such as I'TO, on the passivation layer 116
and in the contact hole 150. In this case, each of the pixel
electrodes 140a and 1404 is formed in a plate shape or a finger
shape.

[0069] Thecontacthole 150 is formed for respectively con-
necting the TFTs 130 (which are formed in the two vertically
adjacent pixels) and the pixel electrodes 140, and has a struc-
ture in which the two vertically adjacent pixels share the one
contact hole 150.

[0070] Thedrain 138 ofthe TFT 130 and the pixel electrode
140, which are formed in the first pixel disposed at an upper
side, are connected by the contact hole 150. The drain 138 of
the TFT 130 and the pixel electrode 140, which are formed in
the second pixel disposed at a lower side, are connected by the
contact hole 150.
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[0071] Here, the drain 1384 of the first TFT 1304 is con-
nected to the drain 1385 of the second TFT 1305 in a manu-
facturing process. However, a connected portion between the
drain 138q of the first TFT 1304 and the drain 1385 of the
second TFT 1305 is etched when patterning the pixel elec-
trode 140, and the drain 1384 of the first TFT 1304 is sepa-
rated from the drain 1385 of the second TFT 1304.

[0072] Although not shown, a common electrode is formed
in each pixel. In this case, a position with the common elec-
trode formed thereat may be changed for each model depend-
ing on a design of a lower substrate. The common electrode is
formed under or on the pixel electrodes 140a and 1405, and a
fringe field is generated between the pixel electrodes 140a
and 1405 and the common electrode to adjust an alignment of
liquid crystal of a liquid crystal layer (not shown). A trans-
mittance of light incident from a backlight unit is adjusted by
aligning the liquid crystal, thereby displaying an image.
[0073] When the common electrode is formed on the pixel
electrodes 140a and 1405, a second passivation layer is
formed to cover the pixel electrodes 140a and 1405, and the
common electrode is formed on the second passivation layer
in aplate shape or a finger shape. The second passivation layer
Iglay be formed of SiNx or Si0, to have a thickness of 6,000

[0074] As described above, in the two vertically adjacent
pixels, by the one contact hole 150, the first TFT 130a is
connected to the first pixel electrode 140qa, and the second
TFT 1305 is connected to the second pixel electrode 1404,
thereby reducing an area occupied by the contact hole 150 in
an entire pixel area.

[0075] By applying the pixel structure of the LCD device
according to an embodiment of the present invention, a trans-
mittance can be enhanced by 40% in comparison with the
pixel structure of the related art LCD device.

[0076] Moreover, since the contact hole 150 is formed on
the gate line 110 shared by vertically adjacent pixels, an
aperture loss caused by the contact hole 150 is reduced, and a
transmittance in a display area increases.

[0077] FIGS. 6 to 11 are views illustrating a method of
manufacturing an LCD device according to an embodiment
of the present invention. Hereinafter, the method of manufac-
turing an LCD device according to an embodiment of the
present invention will be described in detail with reference to
FIGS. 6 to 11.

[0078] Referring to FIG. 6, Cu, Mo, Ti, or an alloy thereof
is deposited on the glass substrate 100, and then, a plurality of
gate lines and the gates 1324 and 1325 of the TFT are formed
by performing a photolithography process and a wet etching
process which use a mask.

[0079] Subsequently, the gate insulator 112 is formed all
over the glass substrate 100 to cover the gate line and the gates
132a and 1325.

[0080] Here, the gate insulator 112 may be formed of sili-
con nitride (SiNx) or silicon oxide (SiOx) to have a thickness
of 4,000 A. In addition, the gate insulator 112 may be formed
by depositing tetra ethyl ortho silicate (TEOS) or middle
temperature oxide (MTO) in a chemical vapor deposition
(CVD) process.

[0081] Subsequently, referring to FIG. 7, the actives 134a
and 134b are formed of a-Si in respective areas which overlap
the gates 132a and 1325 in a TFT area, on the gate insulator
112. The actives 134a and 1345 may be formed of an a-Si
semiconductor material and an N+ or P+ doping layer.
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[0082] Here, a-Siis deposited on the gate insulator 112, and
then is patterned by a photolithography process using a mask
and an etching process. Subsequently, impurities are doped
with photoresist (PR) by performing a dry etching process,
and then, the actives 134¢ and 1344 are formed by removing
the photoresist (PR).

[0083] Subsequently. referring to FIG. 8, the data line is
formed to intersect the gate line, and simultaneously, the
source 1364 and drain 1384 of the first TFT are formed. Also,
the source 1365 and drain 1385 of the second TFT are formed.
The source 1364 is formed at one side on the active 134a of
the first TFT, and the drain 1384 is formed at the other side on
the active 134q. In addition, the source 1364 is formed at one
side on the active 1345 of the second TEFT, and the drain 1386
is formed at the other side on the active 134b.

[0084] The sources 1354 and 1364 and the drains 1384 and
1385 are formed of conductive metal (for example, Cu, Ti, or
Mo), and are formed of the same material simultaneously
when forming the data line. As described above, the gates
132a and 1325, the actives 134a and 1345, the sources 136a
and 1365, and the drains 138¢ and 1385 are formed in each
pixel, thereby manufacturing the TFTs 130a and 1304,
[0085] Here, the drain 1384 of the first TFT 130a formed in
the first pixel and the drain 1385 of the second TFT 1305
formed in the second pixel are connected so far without being
separated from each other. However, when patterning the
pixel electrode in a subsequent process, the drain 138a of the
first TFT 130a is separated from the drain 1385 of the second
TET 1305, in the contact hole 150.

[0086] Subsequently. referring to FIG. 9, the ILD 114 is
formed to cover TFTs 130a and 1305, and the passivation
layer 116 is formed thereon. The passivation layer 116 is
formed of PAC all over the substrate 100 to have a thickness
of 2.0 pm to 3.0 um.

[0087] To describe with common reference to FIG. 3, the
passivation layer 116is formed, and then, the contact hole 150
is formed by removing a boundary point between the verti-
cally adjacent first and second pixels, namely, the passivation
layer 116 in an area which overlaps the gate line 110 shared by
the first and second pixels.

[0088] The passivation layer 116 is formed by depositing
PAC all over the substrate 100 when a manufacturing process
is being performed, and then, PAC in an area overlapping the
gate line 110 shared by two vertically adjacent pixels is selec-
tively removed by performing a photolithography process
and an etching process which use a mask, thereby forming the
contact hole 150.

[0089] Thecontacthole 150is formed for respectively con-
necting the TFTs 130 (which are formed in the two vertically
adjacent pixels) and the pixel electrodes 140. The two verti-
cally adjacent pixels are formed on the gate line 110, shared
by the two vertically adjacent pixels, to share the one contact
hole 150.

[0090] Subsequently. referring to FIG. 10, a conductive
material such as ITO is wholly deposited on the passivation
layer 116 and in the contact hole 150, thereby forming a
transparent electrode layer. The transparent electrode layer is
formed on the drains 138« and 1385 of the first and second
pixels in the contact hole 150, in addition to the passivation
layer 116, and is connected to the drains of the two vertically
adjacent pixels.

[0091] Subsequently. referring to FIG. 11, the pixel elec-
trodes 140a and 1406 are formed by patterning the transpar-
ent electrode. In this case, ITO of the pixel electrodes 140a
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and 1405 and metal of the drains 138a and 138 are batch
etched. Thus, the drain 1384 of the first TFT 1304 formed in
the first pixel and the drain 1385 of the second TFT 1305
formed in the second pixel which are connected in the contact
hole 150 are separated from each other.

[0092] That is, the drain 138a of the first TFT 130q for
driving the first pixel and the drain 1385 of the second TFT
1305 for driving the second pixel are separated from each
other in the contact hole 150 shared by the vertically adjacent
first and second pixels. Herewith, the pixel electrode 140q of
the first pixel is also separated from the pixel electrode 1405
of the second pixel.

[0093] Here, each of the pixel electrodes 140a and 1405 is
formed in a plate shape or a finger shape.

[0094] The drain 138a of the first TFT 1304 and the pixel
electrode 140a, which are formed in the first pixel disposed at
an upper side, are connected. The drain 1385 of the second
TFT 1305 and the pixel electrode 1405, which are formed in
the second pixel disposed at a lower side, are connected.
[0095]  Although not shown, a process of forming the com-
mon electrode may be additionally performed, and a position
with the common electrode formed thereat may be changed
for each model depending on the design of the lower sub-
strate.

[0096] When the common electrode is formed on the pixel
electrodes 140a and 1404, the second passivation layer is
formed to cover the pixel electrodes 140a and 1405. The
second passivation layer may be formed of SiNx or SiO, to
have a thickness of 6,000 A. The common electrode is formed
of a transparent conductive material, such as ITO, on the
second passivation layer to have a plate shape or a finger
shape.

[0097] Through the above-described manufacturing pro-
cess, by the one contact hole 150, the first TFT 130q and the
first pixel electrode 140a which are vertically adjacent to each
other are connected, and the second TFT 1305 and the second
pixel electrode 1405 which are vertically adjacent to each
other are connected, thereby reducing an area occupied by the
contact hole 150 in an entire pixel area.

[0098] By applying the pixel structure manufactured by the
method of manufacturing the LCD device according to an
embodiment of the present invention, a transmittance can be
enhanced by 40% in comparison with the pixel structure of
the related art LCD device.

[0099] Moreover, since the contact hole 150 is formed on
the gate line 110 shared by vertically adjacent pixels, an
aperture loss caused by the contact hole 150 is reduced, and a
transmittance in a display area increases.

[0100] The method of manufacturing the LCD device
according to an embodiment of the present invention realizes
a high-resolution pixel by using a-Si, and reduces the manu-
facturing cost.

[0101] The LCD device and the method of manufacturing
the same according to the embodiments of the present inven-
tion increase a transmittance of a high-resolution pixel,
thereby enhancing a display quality.

[0102] The LCD device and the method of manufacturing
the same according to the embodiments of the present inven-
tionrealize a high-resolution pixel by using the a-Si substrate,
thereby reducing the manufacturing cost.

[0103] The LCD device and the method of manufacturing
the same reduce the area of the contact hole that connects the
drain of the TFT and the pixel electrode, thereby increasing an
aperture ratio of each pixel.
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[0104] In addition to the aforesaid features and effects of
the present invention, other features and effects of the present
invention can be newly construed from the embodiments of
the present invention.

[0105] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. A liquid crystal display (LCD) device comprising:

a gate line formed to be shared by vertically adjacent first
and second pixels;

a data line formed to interest the gate line;

first and second thin film transistors (TFTs) respectively
formed in the first and second pixels;

a passivation layer formed to cover the first and second
TFTs, including a contact hole that exposes drains of the
first and second TFTs;

first and second pixel electrodes formed on the passivation
layer and in the contact hole, and respectively connected
to the drains of the first and second TFTs; and

a common electrode formed under or on the first and sec-
ond pixel electrodes.

2. The LCD device of claim 1, wherein,

the contact hole is formed to be shared by the vertically
adjacent first and second pixels,

the first pixel electrode and the drain of the first TFT
formed in the first pixel are connected in the contact
hole, and

the second pixel electrode and the drain of the second TFT
formed in the second pixel are connected in the contact
hole.

3. The LCD device of claim 1, wherein the contact hole is
formed to overlap the gate line shared by the vertically adja-
cent first and second pixels.

4. The LCD device of claim 1, wherein the drain of the first
TFT formed in the first pixel and the drain of the second TFT
formed in the second pixel are separated from each other in
the contact hole.

5. A method of a liquid crystal display (LCD) device, the
method comprising:

forming a gate line and a gate of a thin film transistor (TFT)
to be shared by vertically adjacent first and second pix-
els;

forming a gate insulator to cover the gate line, and forming
an active of a first TFT of the first pixel and an active of
a second TFT of the second pixel on the gate insulator;

forming a data line to interest the gate line, and forming a
source and drain of the first TFT and a source and drain
of the second TFT;

forming a passivation layer to coverthe first TF T of the first
pixel and the second TFT of the second pixel;

forming a contact hole that exposes the drain of the first
TFT and the drain of the second TFT; and

doping and patterning a transparent conductive material on
the passivation layer and in the contact hole to form a
first pixel electrode, connected to the drain of the first
TFT, and a second pixel electrode connected to the drain
of the second TFT.

6. The method of claim 5, wherein the contact hole is

formed by removing the passivation layer in an area which
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overlaps the gate line formed to be shared by the vertically
adjacent first and second pixels.

7. The method of claim 5, wherein,

the contact hole is formed to be shared by the vertically

adjacent first and second pixels,

the first pixel electrode and the drain of the first TFT

formed in the first pixel are connected in the contact
hole, and

the second pixel electrode and the drain of the second TFT

formed in the second pixel are connected in the contact
hole.

8. The method of claim 5, wherein the contact hole is
formed on the gate line shared by the vertically adjacent first
and second pixels.

9. The method of claim 5, wherein, in forming the drain of
the first TFT, the first pixel electrode, the drain of the second
TFT, and the second pixel electrode,

ametal layer for forming the drains of the first and second

TFTs and a transparent electrode layer for forming the
first and second pixel electrodes are simultaneously
etched.

10. The method of claim 9, wherein the drain of the first
TFT and the drain of the second TFT are separated from each
other in the contact hole.

* % % k¥
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