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(57) ABSTRACT

A liquid crystal display includes: a first insulation substrate; a
first gate conductor disposed on the first insulation substrate
and in a same layer as a gate line and a second gate conductor
disposed on the first insulation substrate and in the same layer
as the gate line; a gate insulating layer disposed on the first
gate conductor and the second gate conductor; a data conduc-
tor disposed on the gate insulating layer and in a same layer as
a data line; a thin film transistor disposed on the first insula-
tion substrate; a first spacer disposed on the first insulation
substrate; and a second spacer disposed on the first insulation
substrate, where heights or widths of the first and second
spacers are different from each other and having different
heights or widths, and the second spacer overlaps the first gate
conductor and the second gate conductor.
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FIG.5
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LIQUID CRYSTAL DISPLAY

[0001] This application claims priority to Korean Patent
Application No. 10-2012-0066628 filed on Jun. 21,2012, and
all the benefits accruing therefrom under 35 U.S.C. §119, the
content of which in its entirety is herein incorporated by
reference.

BACKGROUND

[0002] (a) Field

[0003] Exemplary embodiments of the invention relateto a
liquid crystal display.

[0004] (b) Description of the Related Art

[0005] A liquid crystal display is one of the most widely
used types of flat panel display. The liquid crystal display
typically includes two display panels, in which electric field
generating electrodes are provided, and a liquid crystal layer
disposed between the two display panels, and refers to a
display device for controlling transmittance of light passing
through the liquid crystal layer by applying a voltage to an
electrode to change a direction of liquid crystal molecules of
the liquid crystal layer.

[0006] Thetwo display panels, e.g., an upper substrate and
a lower substrate, of the liquid crystal display are supported
by a spacer disposed between the two substrates. The spacer
maintains a cell gap between the two substrates.

[0007] In general, in a case of a liquid crystal display
formed in a liquid crystal dispensing type, the liquid crystal
display is manufactured by providing liquid crystal on one
substrate of the two substrates in the dispensing type, forming
a seal line surrounding a periphery of a display area on the
other substrate on which a column spacer is provided, and
then attaching the upper substrate and the lower substrate.

[0008] When the column spacer overlaps an area that trans-
mits light, an aperture ratio of the liquid crystal display may
be decreased. Further, the aperture ratio varies depending on
the position of the column spacer in a pixel area, and stain and
the like may occur due to the difference in the aperture ratio,
thereby deteriorating a display quality of the liquid crystal
display.

[0009] Inaddition, when a contact area between the column
spacer and an opposite substrate becomes narrow, support of
the column spacer between the upper substrate and the lower
substrate may become weak, and thus the smear, which may
occur when a predetermined cell gap is not substantially
maintained, may occur.

SUMMARY

[0010] Exemplary embodiments of the invention relate to a
liquid crystal display including a column spacer that main-
tains a uniform cell gap, in which an aperture ratio and a
display quality of the liquid crystal display are effectively
prevented from being deteriorated.

[0011] An exemplary embodiment of a liquid crystal dis-
play includes: a first insulation substrate; a first gate conduc-
tor disposed on the first insulation substrate and in a same
layer as a gate line and a second gate conductor disposed on
the first insulation substrate and in the same layer as the gate
line; a gate insulating layer disposed on the first gate conduc-
tor and the second gate conductor; a data conductor disposed
on the gate insulating layer and in a same layer as a data line;
athin film transistor disposed on the first insulation substrate;
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and a spacer disposed on the first insulation substrate and
overlapping the first gate conductor and the second gate con-
ductor.

[0012] Inan exemplary embodiment, the liquid crystal dis-
play may further include a first spacer disposed on the first
insulation substrate and having different heights or widths
from that of the spacer.

[0013] In an exemplary embodiment, the first spacer may
overlap the thin film transistor.

[0014] Inan exemplary embodiment, the liquid crystal dis-
play may further include asecond substrate disposed opposite
to the first insulation substrate, where the first spacer is in
contact with surfaces of a plurality of thin films disposed on
the second substrate.

[0015] In an exemplary embodiment, the spacer may over-
lap the data conductor.

[0016] Inan exemplary embodiment, the liquid crystal dis-
play may further include a third spacer disposed on the first
insulation substrate, where the third spacer may overlap the
first gate conductor and the second gate conductor.

[0017] In anexemplary embodiment, the height of the first
spacer may be greater than the height of the spacer.

[0018] In an exemplary embodiment, the width of the first
spacer may be substantially the same as the width of the
spacet.

[0019] In an exemplary embodiment, the height of the
spacer may be greater than a height of the third spacer.
[0020] In an exemplary embodiment, the width of the
spacer may be substantially the same as a width of the third
spacet.

[0021] In an exemplary embodiment, the height of the first
spacer may be substantially the same as the height of the
spacer.

[0022] In an exemplary embodiment, the width of the first
spacer may be different from the width of the spacer.

[0023] In an exemplary embodiment, the height of the
spacer may be substantially the same as a height of the third
spacer.

[0024] In an exemplary embodiment, the width of the
spacer may be different from the width of the third spacer.
[0025] 1Inan exemplary embodiment, the liquid crystal dis-
play may further include a plurality of pixels disposed sub-
stantially in a matrix form, where the first gate conductor may
include a first gate line, the second gate conductor may
include a second gate line, and the first gate line and the
second gate line may be disposed between two adjacent pixel
rows.

[0026] In an exemplary embodiment, the data conductor
may be a part of a source electrode connected to the data line.
[0027] Inan exemplary embodiment, the liquid crystal dis-
play may further include a third gate conductor disposed on
the first insulation substrate and in the same layer as the gate
line, where the spacer may overlap the third gate conductor.

[0028] In one or more exemplary embodiments of a liquid
crystal display according to the invention, a column spacer is
disposed overlapping at least one gate conductor provided on
the same layer as a gate line and at least one data conduction
provided on the same layer as the data line on a thin film
transistor display panel, such that an aperture ratio of the
liquid crystal display and a display quality are effectively
prevented from being deteriorated, and the column spacer
maintains a substantially uniform cell gap.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The above and other features of the invention will
become more apparent by describing in further detail exem-
plary embodiments thereof with reference to the accompany-
ing drawings, in which:

[0030] FIG. 1 is a block diagram of an exemplary embodi-
ment of a liquid crystal display according to the invention;
[0031] FIG. 2 s a top plan view of an exemplary embodi-
ment of a liquid crystal display according to the invention;
[0032] FIG. 3 is a cross-sectional view taken along line
TII-11T of the liquid crystal display shown in FIG. 2;

[0033] FIG. 4 is a partial cross-sectional view illustrating
an exemplary embodiment of a liquid crystal display accord-
ing to the invention;

[0034] FIG. 5 is a partial cross-sectional view illustrating
an exemplary embodiment of a liquid crystal display accord-
ing to the invention;

[0035] FIG. 6 is a partial cross-sectional view illustrating
an exemplary embodiment of a liquid crystal display accord-
ing to an exemplary embodiment of the invention;

[0036] FIG. 7 is a partial cross-sectional view illustrating
an exemplary embodiment of a liquid crystal display accord-
ing to the invention;

[0037] FIGS. 8 to 11 are partial cross-sectional views illus-
trating an exemplary embodiment of a liquid crystal display
according to the invention;

[0038] FIG. 12 is a partial cross-sectional view illustrating
an alternative exemplary embodiment of a liquid crystal dis-
play according to the invention;

[0039] FIG. 13 is a partial cross-sectional view illustrating
a part of a liquid crystal display according to another exem-
plary embodiment of the invention;

[0040] FIG. 14 is a circuit diagram of an alternative exem-
plary embodiment of a liquid crystal display according to the
invention;

[0041] FIG. 15 is a top plan view of an alternative exem-
plary embodiment of a liquid crystal display according to the
invention;

[0042] FIG. 16 is a partial cross-sectional view illustrating
an alternative exemplary embodiment of a liquid crystal dis-
play according to the invention;

[0043] FIG. 17 is a partial cross-sectional view illustrating
an alternative exemplary embodiment of a liquid crystal dis-
play according to the invention; and

[0044] FIG. 18 is a partial cross-sectional view illustrating
an alternative exemplary embodiment of a liquid crystal dis-
play according to the invention.

DETAILED DESCRIPTION

[0045] The invention will be described more fully herein-
after with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown. This
invention may, however, be embodied in many different
forms, and should not be construed as limited to the embodi-
ments set forth herein. Rather, these embodiments are pro-
vided 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 ele-
ments throughout.

[0046] It will be understood that when an element or layer
is referred to as being “on”, “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer or intervening elements
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or layers may be present. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Like numbers refer to
like elements throughout. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0047] It will be understood that, 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 only used to distin-
guish one element, component, region, layer or section from
another region, layer or section. Thus, a first element, com-
ponent, region, layer or section discussed below could be
termed a second element, component, region, layer or section
without departing from the teachings of the invention.
[0048] Spatially relative terms, such as “beneath”,
“below”, “lower”, “above”, “upper” and the like, may be used
herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations of the device in use or operation in addition to the
orientation depicted in the figures. For example, if the device
in the figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0049] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms, “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “includes” and/or
“including”, when used in this specification, specify the pres-
ence of stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or addi-
tion of one or more other features, integers, steps, operations,
elements, components, and/or groups thereof.

[0050] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0051] 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
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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 set forth herein.
[0052] All methods described herein can be performed in a
suitable order unless otherwise indicated herein or otherwise
clearly contradicted by context. The use of any and all
examples, or exemplary language (e.g., “such as”), is
intended merely to better illustrate the invention and does not
pose a limitation on the scope of the invention unless other-
wise claimed. No language in the specification should be
construed as indicating any non-claimed element as essential
to the practice of the invention as used herein.

[0053] Hereinafter, exemplary embodiments of the inven-
tion will be described in further detail with reference to the
accompanying drawings.

[0054] First, an exemplary embodiment of a liquid crystal
display according to the invention will be described with
reference to FIG. 1.

[0055] FIG.1is a block diagram of an exemplary embodi-
ment of a liquid crystal display according to the invention.
[0056] As shown in FIG. 1, an exemplary embodiment of
the liquid crystal display according to the invention includes
aplurality of display signal lines G, t0 G,,,, D, to D,,, L1, 1.2
(wheren=1,2,3,...,m=1,2,3,...)and aplurality of pixels
PX connected to the display signal lines and arranged sub-
stantially in a matrix form.

[0057] Thedisplay signallines G, to G,,,, D, to D,,, L1,1.2
include a plurality of gate lines, e.g., first to 2n-th gate lines
G, to G,,,, for transmitting a gate signal (also referred to as a
“scanning signal”), a plurality of data lines, e.g., first to m-th
data lines D, to D,,, for transmitting a data signal and dummy
lines, e.g., first and second dummy lines .1 and L.2. The gate
lines G, to G,,, are arranged substantially in a row direction
and substantially parallel to each other, and the data lines D,
to D,, and the dummy lines [.1 and L2 are arranged substan-
tially in a column direction and substantially parallel to each
other. The first dummy line L1 extends in the proximity of the
side of a liquid crystal panel assembly substantially in a row
direction, and the second dummy line .2 extends in the prox-
imity of the right side of the liquid crystal panel assembly
substantially in the row direction. The first and second
dummy lines L1 and [.2 are substantially parallel to the data
lines D, toD,,.

[0058] In an exemplary embodiment, each pixel includes a
switching device Q connected to the display signal lines G, to
G,,,and D, to D,, and the dummy lines .1 and L2, a liquid
crystal capacitor (not shown) connected to the switching
device and a storage capacitor (not shown). In an alternative
exemplary embodiment, the storage capacitor may be omit-
ted.

[0059] The switching device Q, such as a thin film transis-
tor, for example, is provided in a lower display panel 100,
which is a thin film transistor display panel, and the switching
device is a three terminal device in which a control terminal
and an input terminal thereof are connected to the gate lines
G, to Gy, the data lines D to D,, and the dummy lines L1 and
L2, respectively, and an output terminal thereof is connected
to a liquid crystal capacitor and a storage capacitor.

[0060] Inanexemplary embodiment, as shown in FIG.1,a
pair of gate lines G, and G,, G, and Gy, ...,orG,, ; and G, ,
are disposed on the top and the bottom of pixels PX in a pixel
row. In such an embodiment, each of the data lines D, to D,
is disposed between pixels PX in two pixel columns. In such
an embodiment, one data line is disposed between a pair of
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pixel rows. Connection between the gate lines G, to G,,, and
the pixels PX, and connection between the data lines D, to D,
and the pixels PX will hereinafter be described in greater
detailed.

[0061] Inanexemplary embodiment, a plurality of pairs of
gate lines G, to G,, connected to tops and bottoms of the
pixels PX in pixel rows are connected to a pixel electrode (not
shown) of a corresponding pixel PX through the switching
device Q disposed on the top or the bottom of each pixel PX.

[0062] In such an embodiment, in odd numbered pixel
rows, the switching devices Q located in a left side of the data
lines D, to D,, are connected to the gate lines G,, Gs, Go, . . .
located in the top of the odd numbered pixel rows, and the
switching devices Q located in a right side of the datalines D,
to D,, are connected to the gate lines G,. Gq4, G|, . . . located
in the bottom of the odd numbered pixel rows. In an exem-
plary embodiment, connection between the gate lines G5, G,
Gy, . . . located in the top and the switching devices Q and
connection between the gate lines G, Gy, G5, . . . located in
the bottom and the switching devices Q in even numbered
pixel rows are opposite to connection in the odd numbered
pixel rows. In such an embodiment, the switching devices Q
located in a right side of the data lines D, to D, are connected
to the gate lines G;, G5, G, . . . located in the top of the odd
numbered pixel rows, and the switching devices Q located in
aleft side of the data lines D, to D,, are connected to the gate
lines G,, Gg, G,,, . . . located in the bottom of the odd
numbered pixel rows.

[0063] The pixels PX located in the left side from the data
lines D, to D,, among the pixels PX in the odd numbered rows
are connected to right adjacentdatalines D, to D, through the
switching devices Q, and the pixels PX located in the right
side from the data lines D, to D,, are connected to next
adjacent data lines through the switching devices Q. The
pixels PX located in the left side from the data lines D, to D,
among the pixels PX in the even numbered rows are con-
nected to right previous data lines through the switching
devices Q, and the pixels PX located in the right side of the
data lines D to D,, are connected to right adjacent data lines
through the switching devices Q. The pixels PX located in a
first column and the even numbered rows are connected to the
first dummy line L1 connected to the last dataline D,,, and the
pixels PX located in a last column and the odd numbered rows
are connected to the second dummy line L2 connected to the
first data line D,.

[0064] In an exemplary embodiment, as described above,
the switching device Q of each pixel is substantially effi-
ciently connected to the connected data lines D, to D,, or
dummy lines L1 and [.2, and a connection length is substan-
tially reduced or effectively minimized. In such an embodi-
ment, a position of the switching device Q, as shown in FIG.
1, is changed for each pixel row, that is, the switching devices
Q are disposed on right upper parts of the pixels located in the
left side of the data lines D, to D,, among pixel pairs located
in the odd numbered rows, and the switching devices Q are
formed on right lower parts of the pixels located in the right
side of the data lines D, to D,

[0065] In an exemplary embodiment, positions of the
switching devices Q of the pixels located in the even num-
bered rows are directly opposite to positions in the adjacent
pixel rows. In such an embodiment, the switching devices Q
are disposed on left lower parts of the pixels located in the left
side ofthe data lines D, to D, among pixel pairs located inthe
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even numbered rows, and the switching devices Q are dis-
posed on left upper parts of the pixels located in the right side
of the data lines D, to D,,..

[0066] In an exemplary embodiment, as shown in the con-
nection between the pixels PX and the data lines D, to D, of
FIG. 1, the switching devices Q of two pixels located between
two adjacent data lines in each pixel row are connected to the
same data line. In such an embodiment, the switching devices
Q of two pixels disposed between two data lines in the odd
numbered pixel row are connected to the data line located in
the right side, and the switching devices Q of two pixels
disposed between two data lines in the even numbered pixel
row are connected to the data line located in the left side.
[0067] Insuch an embodiment, a data driver inversion is a
column inversion. A data voltage applied to a data line con-
stantly has the same polarity, and data voltages applied to two
adjacent data lines have opposite polarities. In such an
embodiment, an apparent inversion may be a 1x2 dot inver-
sion.

[0068] As described above, when the appearance inversion
becomes the dot inversion, a difference in the luminance
generated due to a kickback voltage when the pixel voltage
has a positive polarity and a negative polarity is dispersed, and
thus vertical line defects are substantially reduced.

[0069] In such an embodiment, the number of data lines
decreases by half, such that the manufacturing cost of the data
driver is substantially reduced.

[0070] The invention is not limited to the illustrated exem-
plary embodiment of FIG. 1. In an alternative exemplary
embodiment, connection between pixel electrodes 191 and
the data lines D, to D,, and gate lines G, to G, in the odd
numbered rows, and connection between pixel electrodes 191
and the datalines D, to D,, and gate lines G, to G,,, inthe even
numbered rows may be reversed, and may have another con-
nection relations.

[0071] Then, an exemplary embodiment of a liquid crystal
display according to the invention will be described with
reference to FIGS. 2 to 6.

[0072] FIG. 2 is a top plan view of an exemplary embodi-
ment of a liquid crystal display according to the invention.
FIG. 3 is a cross-sectional view taken along line III-IIT of the
liquid crystal display shown in FIG. 2. FIG. 4 is a partial
cross-sectional view illustrating an exemplary embodiment
of aliquid crystal display according to an exemplary embodi-
ment of the invention. FIG. 5 is a partial cross-sectional view
illustrating an exemplary embodiment of a liquid crystal dis-
play according to an exemplary embodiment of the invention.
FIG. 6 is a partial cross-sectional view illustrating an exem-
plary embodiment of a liquid crystal display according to an
exemplary embodiment of the invention. FIG. 7 is a partial
cross-sectional view illustrating an exemplary embodiment
of aliquid crystal display according to an exemplary embodi-
ment of the invention.

[0073] First, a structure of an exemplary embodiment of the
liquid crystal display according to the invention will be
described with reference to FIGS. 2 and 3.

[0074] Referring to FIGS. 2 and 3, an exemplary embodi-
ment of the liquid crystal display includes a lower display
panel 100, an upper display panel 200 disposed opposite to,
e.g., facing, the lower display panel 100 and a liquid crystal
layer 3 disposed between the lower display panel 100 and the
upper display panel 200.

[0075] First, the lower display panel 100 will be described
in detail.
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[0076] The lower display panel 100 includes a first insula-
tion substrate 110 including a transparent material such as a
transparent glass, for example. A gate conductor including a
plurality of gatelines 1214 and 1215 and a plurality of storage
electrode lines 131 is disposed on the first insulation substrate
110.

[0077] Thegatelines121a and 1215 extend substantially in
a horizontal direction, and some of the gate lines 121a pro-
trude downwardly or upwardly and thereby define gate elec-
trodes 124a and 1245b. The gate lines 121a and 1215 include
an extension part for connection with another layer or an
external apparatus. The two gate lines 121a and 1215 are
located adjacent to each other. The uppermost gate line and
the lowermost gate line may not have an adjacent gate lines
thereof.

[0078] Each storage electrode line 131 is spaced apart and
separated from the gate lines 121a and 1215, and includes a
storage electrode 133 and a storage electrode connector 135,
which are connected to each other forming a rectangle-like
shape.

[0079] The storage electrode connector 135 connects two
adjacent storage electrodes 133, and the storage electrode 133
is bent in the periphery of the gate electrodes 1244 and 1245.
[0080] A predetermined voltage applied to a common elec-
trode 270 of the liquid crystal display, such as a common
voltage, for example, is applied to the storage electrode line
131.

[0081] The gate lines 121a and 1215 and the storage elec-
trode line 131 may include an aluminum based metal such as
aluminum (Al), an aluminum alloy or the like, a silver based
metal such as silver (Ag), a silver alloy or the like, a copper
based metal such as copper (Cu), a copper alloy or the like, a
molybdenum based metal such as molybdenum (Mo), a
molybdenum alloy or the like, chromium (Cr), tantalum (Ta)
or titanium (T1). In an exemplary embodiment, the gate lines
121a and 1215 and the storage electrode line 131 may include
two films having different physical properties, e.g., a lower
film (not shown) and an upper film (not shown) above the
lower film. The upper film may include a metal having a low
resistivity, for example, an aluminum based metal such as
aluminum (Al), an aluminum alloy or the like, a silver based
metal such as silver (Ag), a silver alloy or the like, a copper
based metal such as copper (Cu), a copper alloy or the like
such thata signal delay ora voltage drop of the gate lines 121a
and 1215 and the storage electrode line 131 is substantially
reduced. In such an embodiment, the lower film may include
a material having an excellent contact characteristic, for
example, indium tin oxide (“ITO”) and indium zinc oxide
(“IZ0”), such as chromium, molybdenum (Mo), molybde-
num alloy, tantalum (Ta), titanium (Ti) or the like. In one
exemplary embodiment, for example, the lower film and the
upper film may include a chromium and aluminum-neody-
mium (Nd) alloy, respectively.

[0082] A gate insulating layer 140 including silicon nitride
(SiN,) is disposed on the gate conductors 121a, 1215 and 131
including the gate lines 121a and 1215 and the storage elec-
trode line 131. The gate insulating layer 140 may have a
multilayered structure including a first layer of silicon oxide
(S8i0x) and a second layer of silicon nitride (SiNx)

[0083] A plurality of semiconductors 154a and 154b
including hydrogenated amorphous silicon (“a-3i”), polysili-
con or the like is disposed on the gate insulating layer 140.
The semiconductors 154a and 154 are disposed correspond-
ing to, e.g., overlapping when viewed from a top view, the
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gate electrode 124a and 1245, respectively. In an exemplary
embodiments, the semiconductors 154a and 1545 may be
oxide semiconductors.

[0084] A plurality of island-shaped ohmic contacts 163 and
165 including a material such as n+ hydrogenated amorphous
silicon heavily doped with silicide or an n-type impurity is
disposed on the semiconductors 154a and 1545. The contact
members 163 and 165 are provided as a pair and are located
on the semiconductors 154 and 154b. However, in the case
where the semiconductors 154a and 1546 are oxide semicon-
ductors, the contacts 163 and 165 may be omitted.

[0085] A data conductor including a plurality of data lines
171 and a plurality of drain electrodes 1754 and 1755 is
disposed on the chmic contacts 163 and 165 and the gate
insulating layer 140.

[0086] The data lines 171 crosses the gate lines 121a and
1215 and the storage electrode connector 135 and transmit a
data voltage. The data lines 171 may extend substantially in a
vertical direction. Each of the data lines 171 includes an end
part, a width of which extends to be connected to another
layer or an external apparatus. Each of the data lines 171
includes a plurality of branch-shaped source electrodes 1734
and 1735, each of the source electrodes extending toward the
drain electrodes 175a and 1755 in a right direction or a left
direction. The source electrodes 173a and 1735 are disposed
opposite to, e.g., facing, the drain electrodes 175a and 1755,
respectively. The gate electrode 124a or 124b, the source
electrode 1734 or 173 and the drain electrode 1754 or 175b
define a thin film transistor (“TFT”) together with the semi-
conductor 154a or 1545, and a channel of the thin film tran-
sistor is formed on the semiconductor 154a or 1545 between
the source electrode 173a or 1735 and the drain electrode
175a or 1755

[0087] The dataline 171 and the drain electrodes 175a and
175h may include molybdenum, titanium, aluminium, or
cupper. For example, the data line 171 and the drain elec-
trodes 175a and 1756 and may have a multilayer structure
such as a triple-layered structure of a lower molybdenum
film, an intermediate aluminium film, and an upper molyb-
denum film, or a double-layered structure including a lower
titanium film and an upper cupper film. However, the data line
171 and the drain electrodes 1754 and 1755 may be made of
various metals or conductors.

[0088] The ohmic contacts 163 and 165 are provided only
between the semiconductors 154a and 1545 located under the
ohmic contacts 163 and 165, and the data line 171 and the
drain electrode 1754 and 1755 located above the ohmic con-
tacts 163 and 165, such that a contact resistance therebetween
is substantially reduced.

[0089] A passivation layer 180 is disposed above the data
line 171, the drain electrodes 1754 and 1756 and an exposed
part of the semiconductors 154a and 1544. In an exemplary
embodiment, the passivation layer 180 includes an organic
material having a substantially effective planarization char-
acteristic and having photosensitivity, an insulating material
having low permittivity equal to or lower than permittivity 4.0
such as a-3i:C:O or a-Si:O:F, for example, formed by plasma
enhanced chemical vapor deposition (“PECVD”), or an inor-
ganic material such as silicon nitride. In an alternative exem-
plary embodiment, the passivation layer 180 may have a
bi-layered structure including an organic material and silicon
nitride. In the case where the passivation layer 180 includes
an organic material, the organic material may be a color filter
230, and in this case, an additional insulating layer including
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silicon nitride (SiNx) may be disposed on the color filter and
the color filter 230 disposed onthe upperpanel 200 is omitted.
[0090] A plurality of contactholes 185a and 1855 is formed
on the passivation layer 180 and exposes the drain electrodes
175a and 1755.

[0091] A plurality of pixel electrodes 191 including ITO or
170 is disposed on the passivation layer 180.

[0092] A pixel electrode 191 is physically or electrically
connected to the drain electrodes 175a and 17556 through the
contactholes 1854 and 1855, and receives a data voltage from
the drain electrodes 1754 and 175b. The pixel electrode 191
receives the data voltage and thereby generates an electric
field together with the common electrode 270 receiving the
common voltage, such that liquid crystal molecules of the
liquid crystal layer 3 between the pixel electrode 191 and the
common electrode 270 are rearranged.

[0093] In an exemplary embodiment, the pixel electrode
191 and the common electrode 270 define or form the liquid
crystal capacitor, such that the applied voltage is substantially
maintained even after the thin film transistor is turned off. The
storage capacitor reinforces voltage maintenance of the liquid
crystal capacitor, and is defined by overlapping portions of
the pixel electrode 191 and the storage electrode line 131
adjacent to the pixel electrode 191.

[0094] According to another exemplary embodiment of the
invention, a transparent conductive polymer and the like are
used as a material of the pixel electrode 191, and an opaque
reflective metal may be used for a reflective liquid crystal
display.

[0095] An alignment layer (not shown) for aligning the
liquid crystal layer 3 is provided on the pixel electrode 191.

[0096] Now, the upper display panel 200 will be described
in detail.
[0097] Theupper display panel 200 includes a second insu-

lation substrate 210 such as transparent glass and the like. A
light blocking member 220 (also referred to as a “black
matrix”) is disposed on the second insulation substrate 210.
The light blocking member 220 prevents a light leakage
between the pixel electrodes 191, and defines an opening area
facing the pixel electrode 191.

[0098] A plurality of color filters 230 is disposed on the
substrate 210 and the light blocking member 220. The color
filter 230 is disposed overlapping substantially an entire of the
opening area defined by the light blocking member 220.
[0099] An overcoat 250 including an organic material is
disposed on the color filter 230 and the light blocking member
220, and the overcoat 250 protects the color filter 230 and
provides a planarized surface.

[0100] The common electrode 270 including a transparent
conductive material such as ITO, 1ZO or the like is disposed
on the overcoat 250.

[0101] Inthe exemplary embodiment described above, the
pixel electrode 191 is disposed on the lower display panel 100
and the common electrode 270 is disposed on the upper
display panel 200. However, the present invention is not lim-
ited thereto. In the liquid crystal display according to another
exemplary embodiment of the present invention, two filed
generating electrodes such as the pixel electrode 191 and the
commor electrode 270 may be disposed on the same display
panel such as the lower display panel 100.

[0102] Referring to FIG. 2, an exemplary embodiment of
the liquid crystal display according to the invention includes
a first spacer MS1, a second spacer SS1, a third spacer SS2
and a fourth spacer SS3.
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[0103] The first spacer MS1, the second spacer SS1, the
third spacer SS2 and the fourth spacer SS3 are disposed on the
lower display panel 100.

[0104] A gap between the first spacer MS1 and the upper
display panel 200 facing the first spacer MS1 may be different
from a gap between the second spacer SS1, the third spacer
SS2 or the fourth spacer SS3 and the upper display panel 200
facing the second spacer SS1, the third spacer SS2 or the
fourth spacer SS3.

[0105] In an exemplary embodiment, the first spacer MS1
may have a different width or height from widths or heights of
the second spacer SS1, the third spacer SS2 and the fourth
spacer SS3, but not being limited thereto. In an alternative
exemplary embodiment, the height and the width of the first
spacer MS1 may be substantially the same as the heights and
the widths of the second spacer SS1, the third spacer SS2 and
the fourth spacer SS3.

[0106] Referring to FIGS. 2 and 4, the first spacer MS1
overlaps the thin film transistor. The thin film transistor
includes the gate electrode 1245, the gate insulating layer
140, the semiconductor 1544, the source electrode 1735 and
the drain electrode 175b. The first spacer MS1 may be in
contact with the upper display panel 200 facing the first
spacer MS1.

[0107] Referring to FIGS. 2 and 5, the second spacer SS1
overlaps two gate conductors such as the two gate lines 121a
and 1215 and one data conductor such as a portion of the
source electrode 173a. In an alternative exemplary embodi-
ment of the liquid crystal display according to the invention,
the second spacer SS1 may overlap an additional gate con-
ductor in addition to the two gate conductors 1214 and 1215.
In such an embodiment, the second spacer SS1 overlaps two
or more gate conductors.

[0108] Referring to FIGS. 2 and 6, the third spacer SS2
overlaps the two gate conductors 121a and 1215. In an alter-
native exemplary embodiment of the liquid crystal display
according to the invention, the third spacer SS2 may overlap
an additional gate conductor in addition to the two gate con-
ductors 121a and 1215. In such an embodiment, the third
spacer SS2 overlaps the two or more gate conductors.
[0109] The second spacer SS1 and the third spacer SS2 are
disposed with a first gap D1 and a second gap D2 from the
upper display panel 200 facing the second spacer SS1 and the
third spacer SS2, respectively. In an exemplary embodiment,
the first gap D1 and the second gap D2 may be substantially
the same as each other. In an alternative exemplary embodi-
ment, the first gap D1 and the second gap D2 may be different
from each other.

[0110] Referringto FIGS.2 and 7, in an exemplary embodi-
ment, the fourth spacer SS3 overlaps the two gate conductors
121a and 1215 and the data line 171, and the fourth spacer
SS3 is disposed at a position where the two gate lines 121a
and 1215 and the data line 171 are insulated and intersect each
other. In an alternative exemplary embodiment of the liquid
crystal display according to the invention, the fourth spacer
SS3 may overlap an additional gate conductor in addition to
the two gate conductors 121a and 12154. In such an embodi-
ment, the fourth spacer SS3 overlaps two or more gate con-
ductors.

[0111] The second spacer SS1 and the third spacer SS2 are
disposed with a first gap D1 and a second gap D2 from the
upper display panel 200 facing the second spacer SS1 and the
third spacer SS2, respectively, and the fourth spacer SS3 is
disposed with a third gap D3 from the upper panel 200. In an
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exemplary embodiment, the first gap D1, the second gap D2
and the third gap D3 may be substantially the same as each
other. In an alternative exemplary embodiment, the first gap
D1, the second gap D2 and the third gap D3 may be different
from each other.

[0112] Referring to FIGS. 4 to 7, a height HH1 of the first
spacer MS1 (hereinafter, will be referred to as “first height™)
may be different from a height H1 of the second spacer SS1
(hereinafter, will be referred to as “second height”), a height
H2 of the third spacer SS2 (hereinafter, will be referred to as
“third height”) and a height H3 of the fourth spacer SS3
(hereinafter, will be referred to as “fourth height”).

[0113] In an exemplary embodiment, the first height HH1
of the first spacer MS1 is greater than the second height H1 of
the second spacer SS1, the third height H2 of the third spacer
SS2 and the fourth height H3 of the fourth spacer SS3, and the
first spacer MS1 is in contact with the upper display panel
200, while the second spacer SS1, the third spacer SS2 and the
fourth spacer SS3 may be spaced apart from the upper display
panel 200 with the first gap D1, the second gap D2 and the
third gap D3, respectively.

[0114] In an alternative exemplary embodiment, the first
height HH1 of the first spacer MS1 may be substantially the
same as or less than the second height H1 of the second spacer
SS1, the third height H2 of the third spacer SS2 and the fourth
height H3 of the fourth spacer SS3. In such an embodiment,
the first spacer MS1 is configured to overlap the thin film
transistor having a relatively long height, and the second
spacer SS1, the third spacer SS2 and the fourth spacer SS3
overlap the gate conductors 121a and 1215 and the data
conductors 171 and 173a having relatively short heights.
Accordingly, the first spacer MS1 is in contact with the upper
display panel 200 when the first height HH1 of the first spacer
MS1 is substantially the same as or less than the second height
H1 of the second spacer SS1, the third height H2 of the third
spacer SS2 and the fourth height H3 of the fourth spacer SS3,
while the second spacer SS1, the third spacer SS2 and the
fourth spacer SS3 may be spaced apart from the upper display
panel 200 with the first gap D1, the second gap D2 and the
third gap D3, respectively.

[0115] In an exemplary embodiment, the width of the first
spacer MS1 may be wider or narrower than the width of the
second spacer SS1, the width of the third spacer SS2 or the
width of the fourth spacer SS3. In an alternative exemplary
embodiment, the width of the first spacer MS1 may be sub-
stantially the same as the width of the second spacer SS1, the
width ofthe third spacer SS2 or the width of the fourth spacer
SS3.

[0116] In an exemplary embodiment, as described above,
the second height H1 of the second spacer SS1, the third
height H2 of the third spacer SS2 and the fourth height H3 of
the fourth spacer SS3 may be substantially the same as each
other. In such an embodiment, the width of the second spacer
SS1, the width of the third spacer SS2 and the width of the
fourth spacer SS3 may be substantially the same as each
other. In such an embodiment, the second spacer SS1 and the
fourth spacer SS3 overlap not only the gate conductors 121a
and 1215, but also the data conductors 173a and 171, such
that a height of a lower surface of a location where the second
spacer SS1 and the fourth spacer SS3 are disposed may be
greater than a lower surface of a location where the third
spacer SS2 is disposed. Accordingly, even though the second
height H1 of the second spacer SS1 and the fourth height H3
ofthe fourth spacer SS3 are substantially the same as the third
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height H2 of the third spacer SS2, the first gap D1 between the
second spacer SS1 and the upper display panel 200 and the
third gap D3 between the fourth spacer SS3 and the upper
display panel 200 may be narrower than the second gap D2
between the third spacer SS2 and the upper display panel 200.
[0117] In an alternative exemplary embodiment of the lig-
uid crystal display according to the invention, the second
height H1 of the second spacer SS1 and the fourth height H3
of the fourth spacer SS3 may be less than the third height H2
of the third spacer SS2. In such an embodiment, the second
spacer SS1 and the fourth spacer SS3 overlap the gate con-
ductors 121a and 1215, and the data conductors 173a and
171, such that the height of the lower surface of a location
where the second spacer SS1 and the fourth spacer SS3 are
disposed may be greater than the height of the lower surface
of alocation where the third spacer SS2 is disposed. Accord-
ingly, in an exemplary embodiment where the second height
H1 of the second spacer SS1 and the fourth height H3 of the
fourth spacer SS3 are less than the third height H2 of the third
spacer SS2, the first gap D1 between the second spacer SS1
and the upper display panel 200 and the fourth gap D3
between the fourth spacer SS3 and the upper display panel
200 may be substantially the same as the second gap D2
between the third spacer SS2 and the upper display panel 200.
[0118] In an alternative exemplary embodiment of the lig-
uid crystal display according to the invention, the second
height H1 of the second spacer SS1 may be greater than the
third height H2 of the third spacer SS2.

[0119] Insuchanembodiment, the first gap D1 between the
second spacer SS1 and the upper display panel 200 may be
narrower than the second gap D2 between the third spacer
SS2 and the upper display panel 200.

[0120] As described above, the first spacer MS1, the second
spacer SS1 and the third spacer SS2 of an exemplary embodi-
ment of the liquid crystal display according to the invention
are disposed on the lower display panel 100. In such an
embodiment, where the spacer is formed on the lower display
panel 100, a contact area where the spacer are in contact with
the display panel facing the spacer becomes wider, and thus
supporting of a cell gap by the spacer is substantially
increased, such that the cell gap is substantially uniformly
maintained.

[0121] Exemplary embodiments of a liquid crystal display
will be described in detail with reference to FIGS. 8 to 11.
FIGS. 8 to 11 are partial cross-sectional views illustrating
exemplary embodiments of a liquid crystal display according
to the invention. FIGS. 8 and 9 illustrate an exemplary
embodiment where the spacer is provided on the upper dis-
play panel 200, and FIGS. 10 and 11 illustrate another exem-
plary embodiment where the spacer is provided on the lower
panel 100 according to the invention. FIGS. 8 and 10 respec-
tively illustrate a portion of a liquid crystal display when an
external pressure is not applied to the liquid crystal display,
and FIGS. 9 and 11 respectively illustrate a portion of a liquid
crystal display when the external pressure is applied to the
liquid crystal display.

[0122] Referring to FIGS. 8 and 9, in an embodiment,
where the spacer is provided on the upper display panel 200,
the cell gap is maintained since the spacer S1 comes into
contact with a thin film layer disposed on the lower substrate
110 facing the spacer S1 when the pressure is applied from the
outside of the liquid crystal display. Since signal lines such as
the gate line, the data line, the storage electrode line and the
like, and a plurality of thin films such as the thin film transis-
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tor, the pixel electrode and the like are on the lower substrate
110, the thin film layer on the lower substrate 110 with which
the spacer S1 comes into contact has a non-planar surface,
e.g., a stepped surface. Accordingly, a contact area between
the spacer S1 and the uppermost layer of the thin film layer
disposed on the lower substrate 110 facing the spacer S1 is
less than an area of an upper surface of the spacer S1.
[0123] Referring to FIGS. 10 and 11, in an exemplary
embodiment where the spacer is on the upper display panel
200, the cell gap is maintained since the spacer S2 comes into
contact with the thin film layer disposed on the upper sub-
strate 210 facing the spacer S2 when the pressure is applied
from the outside of the liquid crystal display. The number of
thin film layers are on the upper substrate 210 is less than the
number of the thin film layers on the lower substrate 110.
Accordingly, the thin film layer on the upper surface is more
planar than the thin film layer on the lower substrate 110.
Therefore, the contact area between the spacer S2 and the thin
film layer disposed on the upper substrate 210 facing the
spacer S2 becomes substantially the same as the cross section
of the spacer S2 when the spacer S2 and the thin film layer
disposed on the upper substrate 210 facing the spacer S2 are
in contact with each other by the external pressure.

[0124] As described above, in an exemplary embodiment
where the spacer is provided on the lower display panel 100,
the contact area between the spacer and the display panel 200
facing the spacer is greater than an embodiment where the
spacer is provided on the upper display panel 200, such that
supporting of the cell gap by the spacer is substantially
improved in such an embodiment, and thus the cell gap is
substantially uniformly maintained, and the smear defect is
thereby substantially reduced.

[0125] In an exemplary embodiment of the liquid crystal
display according to the invention, the spacers S1 and S2
overlap the gate conductor, the data conductor and the like
which are parts of the gate lines 121a and 1215 and the data
line 171.

[0126] Inaliquid crystal display, permittivity of an organic
insulator constituting the spacers S1 and S2 may be lower
than permittivity of theliquid crystal layer 3. In an exemplary
embodiment, portions of the gate lines 121a and 1215 and the
data line 171 disposed on the lower display panel 100 overlap
the spacers S1 and S2 having low permittivity, such that a
parasitic capacity, which may be formed between the signal
line disposed on the lower display panel 100 and the common
electrode 270 disposed on the upper display panel 200, is
substantially reduced.

[0127] Inanexemplary embodiment, the spacers S1 and S2
overlap the gate conductor and the data conductor, which are
parts of the gate lines 1214 and 1215 and the data line 171
disposed on the lower display panel 100, such that the cell gap
of the liquid crystal display is substantially uniformly main-
tained without disposing the spacers S1 and S2 on a display
area where the pixel electrode 191 is disposed. Accordingly,
in such an embodiment, the cell gap is substantially uniformly
maintained without reducing the aperture ratio of the liquid
crystal display. In such an embodiment, the display quality is
effectively prevented from being deteriorated due to uneven-
ness of a size of the display area by disposing the spacer in a
part of the display area and not disposing the spacer in other
areas, for example.

[0128] Then, an alternative exemplary embodiment of a
liquid crystal display according to the invention will be
described with reference to FIGS. 12 and 13.
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[0129] FIG. 12 is a partial cross-sectional view of an alter-
native exemplary embodiment of a liquid crystal display
according to the invention, and FIG. 13 is a partial cross-
sectional view of an alternative exemplary embodiment of a
liquid crystal display according to the invention.

[0130] In an alternative exemplary embodiment, the liquid
crystal display may further include a fifth spacer MS3 and a
sixth spacer MS4.

[0131] Referring to FIG. 12, the fifth spacer MS3 overlaps
the two gate conductors 121a and 1215 such as the two gate
lines 121a and 1215 and the one data conductor 1734 such as
the part of the source electrode 1734. In an alternative exem-
plary embodiment of the liquid crystal display according to
the invention, the fifth spacer MS3 may overlap an additional
gate conductor in addition to the two gate conductors 121a
and 1215. In such an embodiment, the fifth spacer MS3 over-
laps two or more gate conductors. The fifth spacer MS3 is
configured to be in contact with the upper display panel 200.
[0132] Referring to FIG. 13, the sixth spacer MS4 overlaps
the two gate conductors 121e and 1215. In an alternative
exemplary embodiment of the liquid crystal display accord-
ing to the invention, the sixth spacer MS4 may overlap an
additional gate conductor in addition to the two gate conduc-
tors 121a and 1215b. In such an embodiment, the sixth spacer
MS4 overlaps two or more gate conductors. The sixth spacer
MS4 is configured to be in contact with the upper display
panel 200.

[0133] In an exemplary embodiment, the fifth spacer MS3
and the sixth spacer MS4 may have different widths or
heights, but not being limited thereto. In an alternative exem-
plary embodiment, the fifth spacer MS3 and the sixth spacer
MS4 may have substantially the same width or height.
[0134] Other features of the liquid crystal display of FIGS.
12 and 13 are substantially the same as the exemplary
embodiments described above with reference to FIGS. 1 to
11.

[0135] Hereinafter, another alternative exemplary embodi-
ment of the liquid crystal display according to the invention
will be described with reference to FIGS. 14 to 17.

[0136] FIG. 14 is a circuit diagram of another alternative
exemplary embodiment of a liquid crystal display according
to the invention, FIG. 15 is a top plan view of another alter-
native exemplary embodiment of a liquid crystal display
according to the invention, and FIG. 16 is a cross-sectional
view takenalong line XVI-X VI of the liquid crystal display of
FIG. 15. FIG. 17 is a partial cross-sectional view of another
alternative exemplary embodiment of a liquid crystal display
according to the invention. FIG. 18 is a partial cross-sectional
view of another alternative of a liquid crystal display accord-
ing to the invention.

[0137] First, referring to FIG. 14, an exemplary embodi-
ment of the liquid crystal display according to the invention
includes signal lines including a gate line 121, a capacity
electrode line 125, a step-down gate line 123 and a data line
171, and pixels PX connected to the signal lines.

[0138] The pixel PX includes first, second and third switch-
ing devices Qh, QI and Qc, first and second liquid crystal
capacitors Clch and Clcl, first and second storage capacitors
Csth and Cstl, and a step-down capacitor Cstd.

[0139] The first and second switching devices Qh and Q1
are connected to the gate line 121 and the data line 171,
respectively, and the third switching device Qc is connected
to the step-down gate line 123.
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[0140] The first and second switching devices Qh and Q1
are three terminal devices such as the thin film transistor, for
example, provided in the lower display panel 100. Hereinaf-
ter, the first, second and third switching devices Qh, Ql and Qc
are also referred to as first, second and third thin film transis-
tors, respectively. Control terminals thereof are connected to
the gate lines 121, input terminals thereof are connected to the
data lines 171, and output terminals thereof are connected to
the first and second liquid crystal capacitors Clch and Clcl and
the first and second storage capacitors Csth and Cstl, respec-
tively.

[0141] The third switching device Qc is the three terminal
device such as the thin film transistor, for example, provided
in the lower display panel 100. A control terminal thereof is
connected to the step-down gate line 123, an input terminal
thereof is connected to the second liquid crystal capacitor
Clcl, and an output terminal is connected to the step-down
capacitor Cstd.

[0142] Then, the liquid crystal display shown in FIG. 14
will be described in greater detail with reference to FIGS. 15
and 16.

[0143] An exemplary embodiment of a liquid crystal dis-
play includes the lower display panel 100 and the upper
display panel 200, which are disposed opposite to, e.g., fac-
ing, each other, a liquid crystal layer 3 between the lower and
upper display panels 100 and 200, and a pair of polarizers (not
shown) attached to outer surfaces of the liquid crystal layer 3
and the lower and upper display panels 100 and 200.

[0144] First, the lower display panel 100 will be described.
[0145] Thelower panel 100 includes an insulation substrate
110. A plurality of gate conductors including a plurality of
gate lines 121, a plurality of step-down gate lines 123 and a
plurality of capacity electrode lines 125 are disposed on the
insulation substrate 110.

[0146] The gate line 121 and the step-down gate line 123
extend substantially in a horizontal direction, and transfer a
gate signal. The gate line 121 includes a first gate electrode
124/ and a second gate electrode 124/ protruding upwardly
and downwardly, and the step-down gate line 123 includes a
third gate electrode 124¢ protruding upwardly. The first gate
electrode 124/ and the second gate electrode 124/ are con-
nected to each other defining an expanded portion of a gate
line 121.

[0147] The capacity electrode line 125 also extends sub-
stantially in the horizontal direction, and transfers a predeter-
mined voltage such as the common voltage, for example. The
capacity electrode line 125 includes the storage electrode 129
protruding upwardly and downwardly, a pair of vertical parts
128 extending downwardly to be substantially perpendicular
to the gate line 121 and a horizontal part 127 connecting ends
of the pair of vertical parts 128. The horizontal part 127
includes a downwardly expanded capacity electrode 126.
[0148] A gate insulating layer 140 is disposed on the gate
conductors 121, 123 and 125.

[0149] A plurality of semiconductors 154/, 154/ and 154c,
which may include amorphous or crystalline silicon, for
example, is disposed on the gate insulating layer 140. The
plurality of semiconductors 1544, 154/ and 154¢ includes first
and second semiconductors 154% and 154/ which extend
toward the first and second gate electrodes 124/ and 124/ and
are connected to each other, and a third semiconductor 154¢
connected to the second semiconductor 154/. An extended
portion of the third semiconductor 154¢ defines a fourth semi-
conductor 157.
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[0150] A plurality of ohmic contacts 167 is disposed on the
plurality of semiconductors 1544, 154/ and 154c. A first
ohmic contact (not shown) is disposed on the first semicon-
ductor 1544, and a second ohmic contact (not shown) and a
third ohmic contact 1645 are disposed on the second semi-
conductor 154/ and the third semiconductor 154¢, respec-
tively. An extended portion of the third ohmic contact 1645
defines a fourth ohmic contact 167. In an alternative exem-
plary embodiment, the ohmic contact may be omitted. In one
exemplary embodiment, for example, the semiconductors
154/, 154/ and 154c¢ include oxide semiconductors, and the
ohmic contact is omitted.

[0151] A data conductor including a plurality of data lines
171, a plurality of first drain electrodes 1755, a plurality of
second drain electrodes 175/ and a plurality of third drain
electrodes 175¢ are disposed on the ohmic contact 167 and the
gate insulating layer 140.

[0152] The data line 171 transfers the data signal, and
extends substantially in the vertical direction and crossing the
gate line 121 and the step-down gate line 123. Each data line
171 includes a first source electrode 1734 and a second source
electrode 173/ extending toward the first gate electrode 124/
and the second gate electrode 124/,

[0153] Each of the first drain electrode 175k, the second
drain electrode 175/ and the third drain electrode 175¢
includes a wide end and a bar-shaped end. The bar-shaped
ends of the first drain electrode 175/ and the second drain
electrode 175/ are partially surrounded by the first source
electrode 173/ and the second source electrode 173/. An
extended portion of the wide end of the second drain electrode
175/ defines a third source electrode 173¢. The wide end 177¢
of the third drain electrode 175¢ overlaps the capacity elec-
trode 126 and forms the step-down capacitor Cstd, and the
bar-shaped end is partially surrounded by the third source
electrode 173c.

[0154] The first/second/third gate electrode 124//124//
124c, the first/second/third source electrode 173/4/173//173¢
and the first/second/third drain electrode 1754/175//175¢ col-
lectively define first/second/third thin film transistor Qh/Ql/
Qc, respectively, together with the first/second/third island-
shaped semiconductor 154/4/1541/154¢, and the channel of
the thin film transistor is formed in each semiconductor 1544/
154//154¢ between corresponding source electrode 1734/
1731/173¢ and drain electrode 1754/175//175¢.

[0155] The semiconductors 1544, 154/ and 154¢ have sub-
stantially the same planar shape as the data conductors 171,
175k, 1751 and 175¢, and the ohmic contact 167 under the
data conductors 171, 175k, 175/ and 175¢ except for channel
areas between the source electrodes 1734, 173/ and 173¢, and
the drain electrodes 175k, 175/ and 175¢. In an exemplary
embodiment, the semiconductors 154/, 154/ and 154¢ have
exposed parts which are not covered by the data conductors
171, 175k, 175/ and 175¢ as well as the parts between the
source electrodes 1734, 173/ and 173¢, and the drain elec-
trodes 175k, 175/ and 175c¢.

[0156] A lower passivation layer 180p, which may include
an inorganic insulating material such as silicon nitride or
silicon oxide, for example, is disposed on the data conductors
171, 175k, 175/ and 175¢, and the exposed parts of the semi-
conductors 154/, 154/, and 154c.

[0157] A color filter 230 is provided on the lower passiva-
tion layer 180p. The color filter 230 is disposed covering
substantially an entire area of the layer below except for areas
corresponding to the first thin film transistor Qh, the second
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thin film transistor Ql, the third thin film transistor Qc. In an
exemplary embodiment, the color filter 230 may be elongated
in the vertical direction along between the adjacent data lines
171. Each color filter 230 may express one of primary colors
suich as three primary colors including red, green and blue, for
example.

[0158] Alight blocking member 220 is disposed on an area
which is not occupied by the color filter 230 and disposed on
a part of the color filter 230. The light blocking member 220
is also referred to as a black matrix, and effectively prevents
a light leakage.

[0159] An upper passivation layer 180¢ is disposed on the
color filter 230 and the light blocking member 220. The upper
passivation layer 180q effectively prevents the color filter 230
and the light blocking member 220 from lifting and sup-
presses contamination of the liquid crystal layer 3 due to the
organic material such as a solvent flowing from the color filter
230, thereby effectively preventing a defect such as an after-
image that may occur in driving a screen.

[0160] A plurality of first contact holes 185/ and a plurality
of second contact holes 185/ to expose the wide end of the first
drain electrode 1754 and the wide end of the second drain
electrode 175/, respectively, are formed through the lower
passivation layer 180p, the light blocking member 220 and
the upper passivation layer 1804.

[0161] A plurality of pixel electrodes is disposed on the
upper passivation layer 1804.

[0162] Referring to FIG. 16, each pixel electrode includes a
first subpixel electrode 191/ and a second subpixel electrode
191/, which are separated from each other by two gate lines
121 and 123 interposed therebetween, and are disposed above
and under the pixel area based on the gate lines 121 and 123
such that the first subpixel electrode 191% and the second
subpixel electrode 191% are adjacent in a column direction.
[0163] The capacity electrode 126 and the extension part
177¢ of the third drain electrode 175¢ overlap each other with
the gate insulating layer 140 and the semiconductor layers
157 and 167 interposed therebetween such that the step-down
capacitor Cstd is thereby defined. In another exemplary
embodiment of the invention, the semiconductor layers 157
and 167 disposed between the capacity electrode 126 and the
extension part 177¢ of the third drain electrode 175¢ consti-
tuting the step-down capacitor Cstd may be omitted.

[0164] A lower alignment layer (not shown) is disposed on
the pixel electrode 191/ and 191/ and the exposed upper
passivation layer 180g. The lower alignment layer may be a
vertical alignment layer.

[0165] Now, the upper display panel 200 will be described.
[0166] The upper display panel 200 includes an insulation
substrate 210. A common electrode 270 is disposed on the
insulation substrate 210. An upper alignment layer (not
shown) is disposed on the common electrode 270. The upper
alignment layer may be the vertical alignment layer.

[0167] Polarizers (not shown) are disposed on outer sur-
faces of the lower and upper display panels 100 and 200. In an
exemplary embodiment, transmissive axes of the two polar-
izers are perpendicular to each other and one of the two
transmissive axes is substantially parallel to the gate line 121.
[0168] In an exemplary embodiment, the liquid crystal
layer 3 has negative dielectric anisotropy, and a liquid crystal
molecule 31 of the liquid crystal layer 3 is oriented such that
a longitudinal axis thereof is substantially perpendicular to
the surfaces of the two display panels 100 and 200 in a state
where no electric field is generated in the liquid crystal layer
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3. Accordingly, incident light is blocked without passing
through the crossed polarizers in the state where no electric
field is generated in the liquid crystal layer 3.

[0169] As described above, in an exemplary embodiment,
the first subpixel electrode 1914 and the second subpixel
electrode 191/ receiving the data voltage generate the electric
field together with the common electrode 270 of the common
electrode display panel 200, such that the liquid crystal mol-
ecule 31 of the liquid crystal layer 3 oriented to be substan-
tially perpendicular to the surfaces of the pixel and common
electrodes 191/, 1914 and 270 lies in a direction parallel with
the surfaces of the pixel and common electrodes 1917, 191%
and 270 in the state where no electric field is generated in the
liquid crystal layer 3, and luminance of the light passing
through the liquid crystal layer 3 is different according to the
extent that the liquid crystal molecule 31 lies.

[0170] In the exemplary embodiment described above, the
pixel electrode 191 is disposed on the lower display panel 100
and the common electrode 270 is disposed on the upper
display panel 200. However, the present invention is not lim-
ited thereto. In the liquid crystal display according to another
exemplary embodiment of the present invention, two filed
generating electrodes such as the pixel electrode 191 and the
common electrode 270 may be disposed on the same display
panel such as the lower display panel 100.

[0171] Referring to FIGS. 17 and 18, an exemplary
embodiment of a liquid crystal includes a seventh spacer SS4
and an eighth spacer SS5. In such an embodiment, the liquid
crystal display may include the first spacer MS1 as in the
exemplary embodiment described with reference to FIGS. 2
and. 4.

[0172] Referring to FIG. 17 together with FIG. 15, the
seventh spacer SS4 is disposed in a position where the gate
line 121 and the capacity electrode 126 overlap each other. In
an exemplary embodiment, the seventh spacer SS4 may over-
lap at least a part of the step-down gate line 123. In such an
embodiment, the seventh spacer SS4 overlaps at least two
gate conductors.

[0173] The seventh spacer SS4 is disposed spaced apart
from the upper display panel 200 with a fourth gap D4.
[0174] Referring to FIG. 18 together with FIG. 15, the
eighth spacer SS5 overlaps the gate line 121, the step-down
gate line 123 and the second drain electrode 175/. In an
exemplary embodiment, the eighth spacer SS5 may overlap at
least a part of the capacity electrode line 125. In such an
embodiment, the eighth spacer SS5 overlaps at least two gate
conductors and the data conductor.

[0175] Theeighth spacer SS5 is disposed spaced apart from
the upper display panel 200 with a fifth gap.

[0176] Inanexemplary embodiment, the fourth gap D4 and
the fifth gap D5 may be substantially the same as each other,
but not being limited thereto. In an alternative exemplary
embodiment, the fourth gap D4 and the fifth gap D5 may be
different from each other. In an exemplary embodiment,
heights or widths of the seventh spacer SS4 and the eighth
spacer SS5 may substantially the same as each other, but not
being limited thereto. In an alternative exemplary embodi-
ment, heights or widths of the seventh spacer SS4 and the
eighth spacer SS5 may be different from each other.

[0177] While the preferred exemplary embodiments of the
invention have been described in detail, it will be understood
by those skilled in the art that various modifications may be
made therein and other equivalent exemplary embodiments
may be possible. Accordingly, the scope of the invention is
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not limited thereto, and various modifications and improve-
ments by those skilled in the art using a basic concept of the
invention defined in the appended claims are also included in
the scope of the invention.
What is claimed is:
1. A liquid crystal display comprising:
a first insulation substrate;
a first gate conductor disposed on the first insulation sub-
strate and in a same layer as a gate line;
a second gate conductor disposed on the first insulation
substrate and in the same layer as the gate line;
a gate insulating layer disposed on the first gate conductor
and the second gate conductor;
a data conductor disposed on the gate insulating layer and
in a same layer as a data line;
a thin film transistor disposed on the first insulation sub-
strate; and
a spacer disposed on the first insulation substrate and over-
lapping the first gate conductor and the second gate
conductor.
2. The liquid crystal display of claim 1, further comprising
a first spacer disposed on the first insulation substrate and
having different heights or widths from that of the
spacer, and
the first spacer overlaps the thin film transistor.
3. The liquid crystal display of claim 2, further comprising:
a second substrate disposed opposite to the first insulation
substrate,
wherein the first spacer is in contact with surfaces of a
plurality of thin films disposed on the second substrate.
4. The liquid crystal display of claim 2, wherein
the spacer overlaps the data conductor.
5. The liquid crystal display of claim 4, further comprising:
a third spacer disposed on the first insulation substrate,
wherein the third spacer overlaps the first gate conductor
and the second gate conductor.
6. The liquid crystal display of claim 5, wherein
the height of the first spacer is greater than the height of the
spacer.
7. The liquid crystal display of claim 6, wherein
the width of the first spacer is substantially the same as the
width of the spacer.
8. The liquid crystal display of claim 6, wherein
the height of the spacer is greater than a height of the third
spacer.
9. The liquid crystal display of claim 8, wherein
the width of the spacer is substantially the same as a width
of the third spacer.
10. The liquid crystal display of claim 5, wherein
the height of the first spacer is substantially the same as the
height of the spacer.
11. The liquid crystal display of claim 10, wherein
the width of the first spacer is different from the width of
the spacer.
12. The liquid crystal display of claim 10, wherein
the height of the spacer is substantially the same as a height
of the third spacer.
13. The liquid crystal display of claim 12, wherein
the width of the spacer is different from a width ofthe third
spacer.
14. The liquid crystal display of claim 5, further compris-
ing:
aplurality of pixels disposed substantially in a matrix form,
wherein the first gate conductor comprises a first gate line,
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the second gate conductor comprises a second gate line,
and
the first gate line and the second gate line are disposed
between two adjacent pixel rows.
15. The liquid crystal display of claim 14, wherein
the data conductor comprises a part of a source electrode of
a switching element connected to the data line.
16. The liquid crystal display of claim 15, further compris-
ing:
a third gate conductor disposed on the first insulation sub-
strate and in the same layer as the gate line,
wherein the spacer overlaps the third gate conductor.
17. The liquid crystal display of claim 1, wherein
the spacer overlaps the data conductor.
18. The liquid crystal display of claim 17, further compris-
ing:
a third spacer disposed on the first insulation substrate,
wherein the third spacer overlaps the first gate conductor
and the second gate conductor.
19. The liquid crystal display of claim 18, wherein
the height of the first spacer is greater than the height of the
spacer.
20. The liquid crystal display of claim 19, wherein
the width of the first spacer is substantially the same as the
width of the spacer.
21. The liquid crystal display of claim 19, wherein
the height of the spacer is greater than a height of the third
spacer.
22. The liquid crystal display of claim 21, wherein
the width of the spacer is substantially the same as a width
of the third spacer.
23. The liquid crystal display of claim 18, wherein
the height of the first spacer is substantially the same as the
height of the spacer.
24. The liquid crystal display of claim 23, wherein
the width of the first spacer is different from the width of
the spacer.
25. The liquid crystal display of claim 23, wherein
the height of the spacer is substantially the same as a height
of the third spacer.
26. The liquid crystal display of claim 25, wherein
the width of the spacer is different from a width of the third
spacer.
27. The liquid crystal display of claim 18, further compris-
ing:
aplurality of pixels disposed substantially in a matrix form,
wherein the first gate conductor comprises a first gate line,
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the second gate conductor comprises a second gate line,
and
the first gate line and the second gate line are disposed
between two adjacent pixel rows.
28. The liquid crystal display of claim 27, wherein
the data conductor comprises a part of a source electrode of
a switching element connected to the data line.
29. The liquid crystal display of claim 28, further compris-
ing:
a third gate conductor disposed on the first insulation sub-
strate and in the same layer as the gate line,
wherein the spacer overlaps the third gate conductor.
30. The liquid crystal display of claim 1, wherein
the height of the first spacer is greater than the height of the
spacer.
31. The liquid crystal display of claim 30, wherein
the width of the first spacer is substantially the same as the
width of the spacer.
32. The liquid crystal display of claim 1, wherein
the height of the first spacer is substantially the same as the
height of the spacer.
33. The liquid crystal display of claim 32, wherein
the width of the first spacer is different from the width of
the spacer.
34. The liquid crystal display of claim 1, further compris-
ing:
aplurality of pixels disposed substantially in a matrix form,
wherein the first gate conductor comprises a first gate line,
the second gate conductor comprises a second gate line,
and
the first gate line and the second gate line are disposed
between two adjacent pixel rows.
35. The liquid crystal display of claim 34, wherein
the data conductor is a part of a source electrode of a
switching element connected to the data line.
36. The liquid crystal display of claim 35, further compris-
ing:
a third gate conductor disposed on the first insulation sub-
strate and in the same layer as the gate line,
wherein the spacer overlaps the third gate conductor.
37. The liquid crystal display of claim 1, further compris-
ing:
a third gate conductor disposed on the first insulation sub-
strate and in the same layer as the gate line,
wherein the spacer overlaps the third gate conductor.
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