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(57) ABSTRACT 
A liquid crystal display includes: an insulating Substrate; 
gate lines and data lines disposed on the insulating Substrate; 
pixels disposed on the Substrate Substantially in a matrix 
form, each pixel including a thin film transistor connected to 
a corresponding gate line of the gate lines and a correspond 
ing data line of the data lines, a first electrode disposed on 
the thin film transistor, and a second electrode disposed on 
the first electrode; a first insulating layer disposed on the 
gate lines, the data lines and the thin film transistor, and 
under the first electrode; and a second insulating layer 
disposed between the first electrode and the second elec 
trode, in which each of the first insulating layer and the 
second insulating layer include an inorganic insulating layer, 
and a thickness of the first insulating layer is greater than a 
thickness of the second insulating layer. 
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1. 

LIQUID CRYSTALLINE DISPLAY WITH 
ENHANCED DISPLAY QUALITY THEREOF 
AND AMETHOD FOR MANUFACTURING 

THE SAME 

This application claims priority to Korean Patent Appli 
cation No. 10-2013-0077230, filed on Jul. 2, 2013, and all 
the benefits accruing therefrom under 35 U.S.C. S 119, the 
content of which in its entirety is herein incorporated by 
reference. 

BACKGROUND 

(a) Field 
Exemplary embodiments of the invention relate to a liquid 

crystal display. 
(b) Description of the Related Art 
A liquid crystal display, which is one of the most widely 

used types of flat panel display, is a display which applies 
Voltage to an electrode to realign liquid crystal molecules of 
a liquid crystal layer, thereby controlling an amount of 
transmitted light to display an image. 

In Such a liquid crystal display, various types of liquid 
crystal alignments and various driving methods for improv 
ing side visibility have been developed. In such a liquid 
crystal display, a pixel electrode and a common electrode 
may be disposed on a single Substrate to implement the wide 
Viewing angle. 
As a resolution of the liquid crystal display increases, the 

number of pixels increases, and thus the number of data lines 
increases. Therefore, in the liquid crystal display having a 
high resolution, the number of data driving units increases 
Such that manufacturing cost of the liquid crystal display 
increases. 

In Such a liquid crystal display, coupling between adjacent 
pixels may occur due to a data Voltage and a pixel Voltage, 
and a capacity of a storage capacitor within a pixel may be 
increased to reduce a kickback Voltage. 

SUMMARY 

Exemplary embodiments of the invention relate to a liquid 
crystal display which is driven at a low driving Voltage to 
reduce manufacturing cost of a data driving unit and 
enhance a display quality thereof. 

According to an exemplary embodiment of the invention, 
a liquid crystal display includes: an insulating Substrate; a 
plurality of gate lines disposed on the insulating Substrate; a 
plurality of data lines disposed on the insulating Substrate; a 
plurality of pixels disposed on the substrate substantially in 
a matrix form including a plurality of pixel columns and a 
plurality of pixel rows, where each pixel includes: a thin film 
transistor connected to a corresponding gate line of the gate 
lines and a corresponding data line of the data lines; a first 
electrode disposed on the thin film transistor, and a second 
electrode disposed on the first electrode; a first insulating 
layer disposed on the gate lines, the data lines and the thin 
film transistor of each pixel, and under the first electrode of 
the each pixel; and a second insulating layer disposed 
between the first electrode and the second electrode of each 
pixel, in which each of the first insulating layer and the 
second insulating layer include an inorganic insulating layer, 
and a thickness of the first insulating layer is greater than a 
thickness of the second insulating layer. 

In an exemplary embodiment, the second electrode may 
overlap the corresponding data line. 
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2 
In an exemplary embodiment, a first contact hole may be 

defined in the second insulating layer, where the first contact 
hole exposes the first electrode of a pixel, a second contact 
hole may be defined in the first insulating layer and the 
second insulating layer, where the second contact hole 
exposes a drain electrode of the thin film transistor of the 
pixel, and the liquid crystal display may further include a 
connecting member disposed on the first contact hole and 
the second contact hole. 

In an exemplary embodiment, the liquid crystal display 
may further include a common Voltage line disposed on the 
insulating Substrate, in which each data line may correspond 
to two adjacent pixel columns of the pixel columns, and the 
common Voltage line extends Substantially parallel to the 
data lines and is disposed between two data lines of the data 
lines adjacent to each other. 

In an exemplary embodiment, the first insulating layer 
and the second insulating layer may be disposed on the 
common Voltage line, a third contact hole may be defined in 
the first insulating layer and the second insulating layer, 
where the third contact hole exposes a portion of the 
common Voltage line, and the second electrode may be 
connected to the common Voltage line through the third 
contact hole. 

In an exemplary embodiment, the second electrode may 
include a plurality of branch electrodes, and the branch 
electrodes may extend substantially parallel to the data lines. 

In an exemplary embodiment, the second electrode may 
include a plurality of branch electrodes, and the branch 
electrodes may form a predetermined angle to the gate lines 
and extend Substantially in a direction in which the gate lines 
extend. 

In an exemplary embodiment, the first electrode may 
overlap the corresponding data line. 

In an exemplary embodiment, an opening may be defined 
in the first electrode of a pixel at a portion corresponding to 
a drain electrode of the thin film transistor of the pixel, a first 
contact hole may be defined in the first insulating layer and 
the second insulating layer, where the first contact hole 
exposes a drain electrode of the thin film transistor of the 
pixel, the second electrode of the pixel may be connected to 
the drain electrode of the pixel through the first contact hole, 
and the first contact hole may be within the opening. 

In an exemplary embodiment, the liquid crystal display 
may further include a common Voltage line disposed on the 
insulating Substrate, in which each data line may correspond 
to two adjacent pixel columns of the pixel columns, and the 
common Voltage line extends Substantially parallel to the 
data lines and is disposed between two data lines adjacent to 
each other. 

In an exemplary embodiment, the first insulating layer 
and the second insulating layer may be disposed on the 
common Voltage line, a second contact hole may be defined 
in the first insulating layer, where the second contact hole 
exposes a portion of the common Voltage line, and the first 
electrode may be connected to the common Voltage line 
through the second contact hole. 

According to exemplary embodiments of the invention as 
described herein, the liquid crystal display may be driven at 
a low driving Voltage to enhance the display quality of the 
liquid crystal display without increasing the manufacturing 
cost of the data driving unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other features of the invention will become 
more apparent by describing in detail exemplary embodi 
ments thereof with reference to the attached drawings, in 
which: 



US 9,547,209 B2 
3 

FIG. 1 is a block diagram illustrating arrangement of 
signal lines and pixels of an exemplary embodiment of a 
liquid crystal display according to the invention; 

FIG. 2 is a plan view of a portion of pixels of an 
exemplary embodiment of the liquid crystal display accord 
ing to the invention; 

FIG. 3 is a cross-sectional view taken along line III-Ill of 
the liquid crystal display of FIG. 2; 

FIG. 4 is a cross-sectional view taken along line IV-IV of 
the liquid crystal display of FIG. 2; 

FIG. 5 is a plan view of a portion of pixels of an 
alternative exemplary embodiment of a liquid crystal display 
according to the invention; 

FIG. 6 is a cross-sectional view taken along line VI-VI of 
the liquid crystal display of FIG. 5; 

FIG. 7 is a cross-sectional view taken along line VII-VII 
of the liquid crystal display of FIG. 5; 

FIG. 8 is a plan view illustrating a portion of pixels of 
another alternative exemplary embodiment of a liquid crys 
tal display according to the invention; 

FIG. 9 is a cross-sectional view taken along line IX-IX of 
the liquid crystal display of FIG. 8: 

FIG. 10 is a plan view of a portion of pixels of another 
alternative exemplary embodiment of a liquid crystal display 
according to the invention; 

FIG. 11 is a cross-sectional view taken along line XI-XI 
of the liquid crystal display of FIG. 10; and 

FIG. 12 is a cross-sectional view taken along line XII-XII 
of the liquid crystal display of FIG. 10. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

The invention will be described more fully hereinafter 
with reference to the accompanying drawings, in which 
embodiments of the invention are shown. This invention 
may, however, be embodied in many different forms, and 
should not be construed as limited to the embodiments set 
forth herein. Rather, these embodiments are provided so that 
this disclosure will be thorough and complete, and will fully 
convey the scope of the invention to those skilled in the art. 
Like reference numerals refer to like elements throughout. 

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

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 element, component, region, layer or section. Thus, 
a first element, component, region, layer or section dis 
cussed below could be termed a second element, component, 
region, layer or section without departing from the teachings 
of the invention. 

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 
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4 
relationship to another element(s) or feature(s) as illustrated 
in the figures. It will be understood that the spatially relative 
terms are intended to encompass different orientations of the 
device in use or operation in addition to the orientation 
depicted in the figures. For example, if the device in the 
figures is turned over, elements described as “below' or 
“beneath other elements or features would then be oriented 
“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. 
The terminology used herein is for the purpose of describ 

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

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

Unless otherwise defined, all terms (including technical 
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 diction 
aries, 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. 

Embodiments are described herein with reference to cross 
section illustrations that are schematic illustrations of ide 
alized 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 illus 
trated or described as flat may, typically, have rough and/or 
nonlinear features. Moreover, sharp angles that are illus 
trated may be rounded. Thus, the regions illustrated in the 
figures are schematic in nature and their shapes are not 
intended to illustrate the precise shape of a region and are 
not intended to limit the scope of the claims set forth herein. 

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 
otherwise 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. 
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Hereinafter, exemplary embodiments of the invention will 
be described in further detail with reference to the accom 
panying drawings. 

First, arrangement of signal lines and pixels of an exem 
plary embodiment of a liquid crystal display according to the 
invention will be described with reference to FIG. 1. 

FIG. 1 is a block diagram illustrating the arrangement of 
signal lines and pixels of an exemplary embodiment of a 
liquid crystal display according to the invention. 

Referring to FIG. 1, an exemplary embodiment of the 
liquid crystal display according to the invention includes a 
plurality of display signal lines G1 to G2n and D1 to Dm and 
a plurality of pixels PXs which is connected to the display 
signal lines and arranged Substantially in a matrix form. 
The display signal lines G1 to G2n and D1 to Dm include 

a plurality of gate lines G1 to G2n which transfers gate 
signals (referred to as a 'scanning signal) and a plurality of 
data lines D1 to Dm which transfers data signals. The gate 
lines G1 to G2n extend substantially in a row direction and 
are substantially parallel to each other, and the data lines D1 
to Dm extend Substantially in a column direction and are 
substantially parallel to each other. 

In an exemplary embodiment, as shown in FIG. 1, each 
pair of the gate lines G2i-1 and G2i (i-1, 2, . . . , n) is 
disposed in upper and lower portions of pixel PXs 
of a corresponding row and alternately connected to the 
pixels of the corresponding row, and each data line D (F1, 
2, 3,..., m) is disposed between pixels PX of two columns, 
and alternately connected to pixels PXs disposed at left and 
right sides thereof. In such an embodiment, pixels PX of a 
row connected to a same data line D1 to Dm is alternately 
connected to a corresponding pair of gate lines G2i-1 and 
G2i. The pixels PX of a column is connected to an adjacent 
data line D and is connected to gate lines disposed in a same 
portion thereof, e.g., either gate lines G2i-1 disposed in the 
upper portions thereof or gate lines G2i disposed in the 
lower portion thereof. In one exemplary embodiment, for 
example, the pixels PX connected to a same data line of the 
data lines D1, D2, D3, . . . . and disposed at the left side of 
the same data line is connected to the gate lines G1, G3, 
G5, ..., disposed in the upper portion thereof, and the pixels 
PX connected to a same data line of the data lines D1, D2, 
D3, . . . . and disposed at the right side of the same data line 
gate lines G2, G4, G6, . . . in the lower portion thereof. In 
such an embodiment, as shown in FIG. 1, a (2k-1)-th pixel 
(k=1,2,..., m/2) in a pixel row is connected to a (2i-1)-th 
gate line G2i-1 and a k-th data line Dk, and a 2k-th pixel in 
the pixel row is connected to a (2i)-th gate line G2i and a 
k-th data line Dk. In an alternative exemplary embodiment, 
the (2k-1)-th pixel (k=1,2,..., m/2) in a pixel row may be 
connected to the (2i)-th gate line G2i and the k-th data line 
Dk, and the 2k-th pixel in the pixel row may be connected 
to the (2i-1)-th gate line G2i-1 and the k-th data line Dk. 

In such an embodiment, the number of the data lines D1, 
D2, D3, ... may be reduced to half the number of the pixel 
columns, such that manufacturing cost of a data driving unit 
may be reduced, and thus manufacturing cost of the liquid 
crystal display may be reduced. 

Next, an exemplar embodiment of the liquid crystal 
display according to the invention will be described in 
greater detail with reference to FIGS. 2 to 4. 

FIG. 2 is a plan view of a portion of pixels of an 
exemplary embodiment of the liquid crystal display accord 
ing to the invention, FIG. 3 is a cross-sectional view taken 
along line III-Ill of the liquid crystal display of FIG. 2, and 
FIG. 4 is a cross-sectional view taken along line IV-IV of the 
liquid crystal display of FIG. 2. 
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6 
Referring to FIGS. 2 to 4, an exemplary embodiment of 

the liquid crystal display according to the invention includes 
a lower panel 100, an upper panel 200 disposed opposite to 
the lower panel 100, and a liquid crystal layer 3 interposed 
between the lower and upper panels 100 and 200. 

In such an embodiment, the lower panel 100 includes a 
first insulation Substrate 110 including a transparent mate 
rial, e.g., glass or plastic. In Such an embodiment, a plurality 
of gate lines 121a and 121b is disposed on the first insulation 
Substrate 110. 

In Such an embodiment, a pair of gate lines 121a and 121b 
are connected to the pixels in a pixel row, and includes a first 
gate line 121a disposed in an upper portion of the pixel row 
and a second gate line 121b disposed in a lower portion of 
the pixel row. The first gate line 121a of the pixel row is 
disposed adjacent to the second gate line 121b of a previous 
pixel row, and the second gate line 121b of the pixel row is 
disposed adjacent to the first gate line 121a of a next pixel 
row. In such an embodiment, the first gate line 121a and the 
second gate line 121b which are connected to a current pixel 
row neighbor the second gate line 121b of a previous pixel 
row and the first gate line 121a of a next pixel row, 
respectively. 
The first gate line 121a includes a first gate electrode 

124a, and the second gate line 121b includes a second gate 
electrode 124b. The first gate line 121a includes a first 
vertical part 122a, and the second gate line 121b includes a 
second vertical part 122b. 
A gate insulating layer 140 is disposed on the gate lines 

121a and 121b and a pixel electrode 191. The gate insulating 
layer 140 may include an insulating material, such as an 
inorganic insulating material, e.g., silicon nitride (SiN) or 
silicon oxide (SiO). 
A plurality of semiconductors 154a and 154b including a 

first semiconductor 154a and a second semiconductor 154b 
is disposed on the gate insulating layer 140. The semicon 
ductors 154a and 154b may include an oxide semiconductor. 
The first semiconductor 154a and the second semiconductor 
154b may be connected to each other. 
A plurality of ohmic contacts 163 and 165 is disposed on 

the semiconductors 154a and 154b. The ohmic contacts 163 
and 165 disposed on the semiconductors 154a and 154b 
disposed are opposite to each other based on the gate 
electrodes 124a and 124b. The ohmic contacts 163 and 165 
may include a material. Such as n+hydrogenated amorphous 
silicon, which is doped with an n-type impurity, e.g., phos 
phorous, at a high concentration, or may include silicide. In 
an exemplary embodiment, where the semiconductors 154a 
and 154b includes an oxide semiconductor, the ohmic con 
tacts 163 and 165 may be omitted. In such an embodiment, 
where the semiconductors 154a and 154b includes an oxide 
semiconductor, a barrier layer (not shown) and a capping 
layer (not shown) may be disposed on and beneath the 
semiconductors 154a and 154b. 

Data conductors including a plurality of data lines 171a 
and 171b, a plurality of drain electrodes 175a and 175b, and 
a plurality of common Voltage lines 131 are disposed on the 
ohmic contacts 163 and 165. 
The data lines 171a and 171b transfer data signals, and 

extend Substantially in a vertical direction crossing the gate 
lines 121a and 121b. The data lines 171a and 171b include 
a first data line 171a and a second data line 171b, between 
which two adjacent pixel columns are disposed. In an 
exemplary embodiment, the data lines 171a and 171b may 
have a bent portion having a bent shape to obtain a maxi 
mum transmittance of the liquid crystal display, and the bent 
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portion of the data lines 171a and 171b may have a V-like 
shape at a middle portion of a pixel area. 

Each of the data lines 171a and 171b is disposed between 
two adjacent pixel columns, each of the data lines 171a and 
171b is alternately connected to pixel electrodes 191 of the 
pixels of two adjacent pixel columns, e.g., alternately con 
nected to the pixel electrodes 191 disposed at the left and 
right sides thereof. In such an embodiment, each of the data 
lines 171a and 171b applies a data voltage to the pixel 
electrodes 191 of the two adjacent pixel columns, thereby 
reducing the number of the data lines 171a and 171b by half 
the number of the pixel columns. Therefore, in such an 
embodiment, the manufacturing cost of the liquid crystal 
display may be reduced. 
The first data line 171a includes a first source electrode 

173a which extends toward the first gate electrode 124a, and 
the second data line 171b includes a second source electrode 
173b which extends toward the second gate electrode 124b. 
The first drain electrode 175a includes one end (e.g., a 

first end) facing the first source electrode 173a based on the 
first gate electrode 124a and the other end (e.g., the second 
end) having a wide area. 
The second drain electrode 175b includes one end (e.g., a 

first end) facing the second source electrode 173b based on 
the second gate electrode 124b and the other end (e.g., the 
second end) having a wide area. 
The common voltage line 131 is disposed between two 

data lines 171a and 171b, and extends substantially parallel 
to the data lines 171a and 171b. The common voltage line 
131 includes a plurality of extensions 135. The common 
Voltage line 131 may include a bent portion having a bent 
shape corresponding to the bent portion of the data lines 
171a and 171b, and the bent portion of the common voltage 
line 131 may have a V-like shape at the middle portion of a 
pixel area. 
The extension 135 of the common voltage line 131 is 

disposed between the vertical parts 122a and 122b of the 
first gate line 121a and the second gate line 121b. 

In Such an embodiment, an area occupied by the gate lines 
121a and 121b and the extension 135 of the common voltage 
line 131 is Substantially reduced by providing, e.g., dispos 
ing, the extension 135 of the common voltage line 131 
between the vertical parts 122a and 122b of the first gate line 
121a and the second gate line 121b. 
The first and second gate electrodes 124a and 124b, the 

first and second source electrodes 173a and 173b, and the 
first and second drain electrodes 175a and 175b collectively 
defines a thin film transistor (“TFT), which is a switching 
element, along with the first and second semiconductors 
154a and 154b. The semiconductors 154a and 154b may 
have Substantially the same planar shape as an overall shape 
of the data lines 171a and 171b, the drain electrodes 175a 
and 175b, and the ohmic contacts 163 and 165 below the 
drain electrodes 175a and 175b, except for a channel region 
of the TFT. 
A first passivation layer 180a is disposed on the data 

conductors 171a, 171b, 175a, 175b and 131 and an exposed 
portion of the semiconductors 154a and 154b. The first 
passivation layer 180a may include an inorganic insulating 
material. 
The pixel electrode 191 is disposed on the first passivation 

layer 180a. 
The pixel electrode 191 may have a planar shape corre 

sponding to a shape of a pixel area. An overall shape of the 
pixel electrode 191 may be substantially polygonal, which 
has a side Substantially parallel to the gate lines 121a and 
121b, the data lines 171a and 171b, and the common voltage 
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8 
line 131. The pixel electrode 191 may include a transparent 
conductive material, such as indium tin oxide (“ITO”) and 
indium zinc oxide (“IZO), for example. 
A second passivation layer 180b is disposed on the pixel 

electrode 191. The second passivation layer 180b may 
include an inorganic insulating material. 
A common electrode 270 is disposed on the second 

passivation layer 180b. The common electrode 270 may 
include a transparent conductive material. Such as ITO and 
IZO, for example. 
The common electrode 270 includes a plurality of branch 

electrodes 271 and is connected to an adjacent common 
electrode 270 of an adjacent pixel area. 
The branch electrodes 271 of the common electrode 270 

extend substantially parallel to the data lines 171a and 171b 
and the common voltage line 131. 
A first contact hole 183a is defined in or through the first 

passivation layer 180a and the second passivation layer 
180b, and the first contact hole 183a exposes a portion of the 
drain electrodes 175a and 175b. A second contact hole 183b 
is defined in or through the second passivation layer 180b, 
and the second contract hole 183b exposes a portion of the 
pixel electrode 191. 
A portion of the drain electrodes 175a and 175b exposed 

by the first contact hole 183a is connected on a portion of the 
pixel electrode 191 exposed by the second contact hole 183b 
by a connecting member 193, such that the pixel electrode 
191 receives the data voltage from the drain electrodes 175a 
and 175b. 

In an alternative exemplary embodiment of a liquid 
crystal display according to the invention, the first contact 
hole 183a and the second contact hole 183b may collectively 
define a single contact hole. In Such an embodiment, the 
single contact hole exposes both a portion of the drain 
electrodes 175a and 175b and a portion of the pixel electrode 
191. 
A third contact hole 184 may be defined in or through the 

first passivation layer 180a and the second passivation layer 
180b, and the third contact hole 184 exposes a portion of the 
extension 135 of the common voltage line 131, and the 
common electrode 270 is physically and electrically con 
nected to the common voltage line 131 through the third 
contact hole 184 and receives a common Voltage therefrom. 
The pixel electrode 191 applied with the data voltage 

generates an electric field in the liquid crystal layer 3, along 
with the common electrode 270 applied with the common 
Voltage. 
The branch electrodes 271 of the common electrode 270 

overlap the pixel electrode 191 which has a planar shape. 
In an exemplary embodiment of the liquid crystal display 

according to the invention, the third contact hole 184 that 
exposes the common Voltage line 131 does not overlap the 
gate lines 121a and 121b, such that the third contact hole 184 
is spaced apart from the gate lines 121 and 121b, and the 
gate lines 121a and 121b and the common voltage line 131 
are thereby effectively prevented from being short-circuited 
due to a penetration of static electricity, which may occur in 
a process of forming the third contact hole 184, into the gate 
insulating layer 140. 

In an exemplary embodiment, the extension 135 of the 
common Voltage line 131 does not to overlap the gate lines 
121a and 121b such that a step is effectively prevented from 
being formed in the extension 135 of the common voltage 
line 131, and the third contact hole 184 is thereby substan 
tially symmetrically formed without a difference in height. 
In such an embodiment, reliability of the physical and 
electrical connection between the common voltage line 131 
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and the common electrode 270 through the third contact hole 
184 is substantially increased. 

According to an exemplary embodiment of the liquid 
crystal display according the invention, each of the first 
passivation layer 180a and the second passivation layer 
180b includes an inorganic insulating material. 

In Such an embodiment, a thickness of the first passivation 
layer 180a disposed between the data lines 171a and 171b 
and the pixel electrode 191 is greater than a thickness of the 
second passivation layer 180b, such that a coupling between 
the data lines 171a and 171b and the pixel electrode 191 is 
substantially reduced or effectively prevented. 

In a conventional liquid crystal display, the coupling 
between data lines and a pixel electrode is typically reduced 
by a passivation layer provided therebetween as an organic 
film. In Such a conventional liquid crystal display, the 
manufacturing cost is relatively high, an aperture ratio of the 
liquid crystal display may be relatively low, and an addi 
tional process may be performed to remove the organic film 
from a driving unit thereof. 

In an exemplary embodiment of the liquid crystal display 
of the exemplary embodiment of the invention, the first 
passivation layer 180a including the inorganic insulating 
material is disposed between the data lines 171a and 171b 
and the pixel electrode 191 which is a field generating 
electrode, thereby Substantially reducing the coupling 
between the data lines 171a and 171b and the pixel electrode 
191, while reducing the manufacturing cost and effectively 
preventing the aperture ratio of the liquid crystal display 
from being decreased. 

In an exemplary embodiment, the second passivation 
layer 180b which is disposed between the pixel electrode 
191 and the common electrode 270, which are the two field 
generating electrodes, has a thin thickness, thereby increas 
ing the difference in voltage between the pixel electrode 191 
and the common electrode 270 with the data voltage having 
a relatively low magnitude, which is applied to the pixel 
electrode 191, such that the liquid crystal display is effec 
tively prevented from being damaged due to heat which may 
occur by a data Voltage having high magnitude, and manu 
facturing cost of the driving unit is Substantially reduced. 

In Such an embodiment of the liquid crystal display, the 
common electrode 270 is disposed over substantially an 
entire surface of the first insulating substrate 110. Therefore, 
an overlapping area between the common electrode 270 and 
the pixel electrode 191 increases such that the storage 
capacitance of the liquid crystal display is increased, and a 
kickback voltage of the liquid crystal display is thereby 
reduced. In Such an embodiment, where the common elec 
trode 270 is disposed over substantially an entire surface of 
the first insulating substrate 110, an effect due to a difference 
in the overlapping area between the data lines 171 and 171b 
and the pixel electrode 191, e.g., the coupling change which 
may occur due to the difference in the overlapping area 
between the data lines 171a and 171b and the pixel electrode 
191, is effectively prevented such that an image quality is 
Substantially improved. 

In an exemplary embodiment, a first alignment layer (not 
illustrated) is disposed on an inner Surface of the lower panel 
1OO. 

In an exemplary embodiment, the upper panel 200 
includes a second insulating Substrate 210 including a trans 
parent material. Such as glass or plastic, for example. 
A light blocking member 220 is disposed on the second 

insulating substrate 210. The light blocking member 220 
effectively prevents light leakage and may be referred to as 
a black matrix. 
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A plurality of color filters 230 is disposed on the second 

insulating substrate 210. The color filter 230 covers sub 
stantially an entire region enclosed by the light blocking 
member 220, and may extend substantially in a vertical 
direction along the pixel electrode 191 column. Each color 
filter 230 may display one of the primary colors, such as 
three primary colors of red, green and blue, for example, but 
not being limited thereto. In an alternative exemplary 
embodiment, the primary colors may include the three 
primary colors of yellow, cyan and magenta, for example. In 
an alternative exemplary embodiment, each color filter 230 
may display a mixed color of the primary colors or white. 
An overcoat 250 may be disposed on the color filter 230 

and the light blocking member 220. The overcoat 250 may 
include an insulating material, e.g., an organic insulating 
material. The overcoat 250 effectively prevents the color 
filter 230 from being exposed and provides a flat surface. In 
an alternative exemplary embodiment, the overcoat 250 may 
be omitted. 
A second alignment layer (not illustrated) may be dis 

posed on an inner surface of the upper panel 200. 
A spacer 325 is disposed between the lower panel 100 and 

the upper panel 200. The spacer 325 is disposed at a position 
overlapping a portion of the extensions 135 of the common 
voltage line 131. 
The third contact hole 184 for electrically connecting 

between the common voltage line 131 and the common 
electrode 270 is not defined on an overlapping portion of the 
extensions 135 of the common voltage line 131 and the 
spacer 325. 

In Such an embodiment, a common contact hole for 
electrically connecting between the common Voltage line 
131 and the common electrode 270 is not disposed at a 
position at which the spacer 325 is disposed, such that a step 
of a lower layer of the spacer 325 is reduced, and the spacer 
235 is thereby stably maintained in a position thereof 
between the lower panel 100 and the upper panel 200. In 
such an embodiment, the spacer 325 does not overlap the 
gate lines 121a and 121b such that the step of the lower layer 
of the spacer 325 is reduced, and the spacer 325 is thereby 
stably maintained in a position thereof between the lower 
panel 100 and the upper panel 200. 

In an exemplary embodiment of the liquid crystal display 
according to the invention, the spacer 325, which maintains 
an interval between the lower panel 100 and the upper panel 
200, is disposed at a position at which the spacer 325 
overlaps a portion of the extensions 135 of the common 
Voltage line 131, Such that an additional light blocking 
member is not disposed on the spacer 325 to prevent light 
leakage, and the aperture ratio of the liquid crystal display 
is thereby effectively from deteriorating by the additional 
light blocking member. 
The liquid crystal layer 3 interposed between the lower 

panel 100 and the upper panel 200 includes liquid crystal 
molecules (not illustrated), a longitudinal axes of which are 
aligned substantially horizontal with respect to a Surface of 
the lower and upper panels 100 and 200 in a state where no 
electric field is applied thereto. 
The liquid crystal layer 3 may have a positive dielectric 

anisotropy or a negative dielectric anisotropy. The liquid 
crystal molecules of the liquid crystal layer 3 may be aligned 
to have a line inclination in a predetermined direction, and 
the line inclination direction of the liquid crystal molecules 
may be determined based on the dielectric anisotropy of the 
liquid crystal layer 3. 
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A backlight unit (not illustrated), which generates and 
provide light to the lower and upper panels 100 and 200, 
may be further disposed outside the first insulating substrate 
110 of the lower panel 100. 
The pixel electrode 191 applied with the data voltage 

generates an electric field in the liquid crystal layer 3, along 
with the common electrode 270 applied with the common 
voltage, thereby determining the direction of the liquid 
crystal molecules of the liquid crystal layer 3 to display an 
image corresponding to the data Voltage. 

Next, an alternative exemplary embodiment of a liquid 
crystal display according to the invention will be described 
with reference to FIGS. 5 to 7. 

FIG. 5 is a plan view of a portion of pixels of an 
alternative exemplary embodiment of a liquid crystal display 
according to the invention, FIG. 6 is a cross-sectional view 
taken along line VI-VI of the liquid crystal display of FIG. 
5, and FIG. 7 is a cross-sectional view taken along line 
VII-VII of the liquid crystal display of FIG. 5. 
The liquid crystal display shown in FIGS. 5 to 7 is 

substantially similar to the exemplary embodiment of the 
liquid crystal display shown in FIGS. 2 to 4. The same or 
like elements shown in FIGS. 5 to 7 have been labeled with 
the same reference characters as used above to describe the 
exemplary embodiments of the liquid crystal display in 
FIGS. 2 to 4, and any repetitive detailed description thereof 
may be omitted or simplified. 

In an alternative exemplary embodiment, as shown in 
FIGS. 5 to 7, the liquid crystal display includes the lower 
and upper panel 100 and 200 opposite to each other and the 
liquid crystal layer 3 interposed between the lower and 
upper panels 100 and 200. 

In such an embodiment, the gate lines 121a and 121b are 
disposed on the first insulating substrate 110 of the lower 
panel 100. The gate lines 121a and 121b is disposed in a 
pixel row, and includes the first gate line 121a disposed at 
an upper portion of the pixel row and the second gate line 
121b disposed at a lower portion of the pixel row. The first 
gate line 121a is disposed to adjacent the second gate line 
121b of the previous pixel row and the second gate line 121b 
is disposed adjacent to the first gate line 121a of the next 
pixel row. In such an embodiment, the first gate line 121a 
and the second gate line 121b which are connected to a 
current pixel row neighbor the second gate line 121b of a 
previous pixel row and the first gate line 121a of a next pixel 
row, respectively. 
The first gate line 121a includes the first gate electrode 

124a, and the second gate line 121b includes the second gate 
electrode 124b. The first gate line 121a includes the first 
vertical part 122a, and the second gate line 121b includes the 
second vertical part 122b. 
The gate insulating layer 140 is disposed on the gate lines 

121a and 121b. 
The first semiconductor 154a and the second semicon 

ductor 154b are disposed on the gate insulating layer 140. 
The ohmic contacts 163 and 165 are disposed on the 
semiconductors 154a and 154b. 
The data conductors including the data lines 171a and 

171b, the drain electrodes 175a and 175b, and the common 
voltage lines 131 are disposed on the ohmic contacts 163 and 
165. 
The data lines 171a and 171b transfer the data signals, and 

extend Substantially in a vertical direction crossing the gate 
lines 121a and 121b. The data lines 171a and 171b include 
the first data line 171a and the second data line 171b, 
between which two adjacent pixel columns are disposed. 
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In an exemplary embodiment, the data lines 171a and 

171b may have a bent portion having a bent shape to obtain 
a maximum transmittance of the liquid crystal display, and 
the bent portion of the data lines 171a and 171b may have 
a V-like shape at a middle portion of a pixel area. 

Each of the data lines 171a and 171b is disposed between 
two adjacent pixel columns, each of the data lines 171a and 
171b is alternately connected to pixel electrodes 191 of the 
pixels of two adjacent pixel columns, e.g., alternately con 
nected to the pixel electrodes 191 disposed at the left and 
right sides thereof. In such an embodiment, each of the data 
lines 171a and 171b applies a data voltage to the pixel 
electrodes 191 of the two adjacent pixel columns, thereby 
reducing the number of the data lines 171a and 171b by half 
the number of the pixel columns. Therefore, the manufac 
turing cost of the liquid crystal display may be reduced. 
The first data line 171a includes the first source electrode 

173a which extends toward the first gate electrode 124a, and 
the second data line 171b includes the second source elec 
trode 173b which extends toward the second gate electrode 
124b. 
The first drain electrode 175a includes one end facing the 

first source electrode 173a based on the first gate electrode 
124a and the other end having a wide area. 
The second drain electrode 175b includes one end facing 

the second source electrode 173b based on the second gate 
electrode 124b and the other end having a wide area. 
The common voltage line 131 is disposed between the 

two data lines 171a and 171b and extends substantially 
parallel to the data lines 171a and 171b. The common 
voltage line 131 includes the extensions 135. The common 
Voltage line 131 may include a bent portion having a bent 
shape corresponding to the bent portion of the data lines 
171a and 171b, and the bent portion of the common voltage 
line 131 may have a V-like shape at the middle portion of a 
pixel area. 
The extension 135 of the common voltage line 131 is 

disposed between the vertical parts 122a and 122b of the 
first gate line 121a and the second gate line 121b. 

In Such an embodiment, an area occupied by the gate lines 
121a and 121b and the extension 135 of the common voltage 
line 131 is Substantially reduced by providing, e.g., dispos 
ing, the extension 135 of the common voltage line 131 
between the vertical parts 122a and 122b of the first gate line 
121a and the second gate line 121b. 
A contact hole 184 (also referred to as a second contact 

hole) may be defined in or through the first passivation layer 
180a and the second passivation layer 180b, and the second 
contact hole 184 exposes a portion of the extension 135 of 
the common voltage line 131. In such an embodiment, the 
common Voltage line 131 may include a first portion that 
overlaps the second contact hole 184, and a second portion 
that overlaps the spacer 325. 
The first passivation layer 180a is disposed on the data 

conductors 171a, 171b, 175a, 175b and 131 and the exposed 
portion of the semiconductors 154a and 154b. The common 
electrode 270 is disposed on the first passivation layer 180a. 
The common electrode 270 may have a planar shape, e.g., a 
plate-like shape, and the common electrodes 270 disposed in 
the adjacent pixel areas may be connected to each other. The 
common electrode 270 may have an aperture region 185 
(e.g., an opening) defined on the drain electrodes 175a and 
175E. 
The second passivation layer 180b is disposed on the 

common electrode 270. 
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The pixel electrode 191 is disposed on the second passi 
vation layer 180b. The pixel electrode 191 includes a 
plurality of branch electrodes 192. 

The branch electrodes 192 of the pixel electrode 191 
extend substantially parallel to the data lines 171a and 171b 
and the common voltage line 131. 

In Such an embodiment, as described above, a contact 
hole that exposes an extension 135 of the common voltage 
line 131, that is, the second contact hole 184, is defined in 
or through the first passivation layer 180a. 
The common electrode 270 is connected to the extension 

135 of the common voltage line 131 through the second 
contact hole 184. 
A contact hole (hereinafter, a first contact hole) 186 is 

defined in or through the first passivation layer 180a and the 
second passivation layer 180b. 
The first contact hole 186 is defined within the aperture 

region 185 of the common electrode 270. 
In such an embodiment, the first contact hole 186 may be 

simultaneously formed through the first passivation layer 
180a and the second passivation layer 180b, and the first 
contact hole 186 formed in the first passivation layer 180a 
and the first contact hole 186 formed in the second passi 
vation layer 180b are aligned to each other. 
The pixel electrode 191 contacts the drain electrodes 175a 

and 175b through the first contact hole 186 in the first 
passivation layer 180a and the second passivation layer 
180b. 
The pixel electrode 191 applied with the data voltage 

generates an electric field in the liquid crystal layer 3, along 
with the common electrode 270 applied with the common 
Voltage. 

In such an embodiment, as shown in FIGS. 6 and 7, the 
thickness of the first passivation layer 180a disposed 
between the data lines 171a and 171b and the common 
electrode 270 is greater than the thickness of the second 
passivation layer 180b. In such an embodiment, the first 
passivation layer 180a has a relatively thick thickness, such 
that a coupling between the data lines 171a and 171b and the 
common electrode 270 is substantially reduced or effectively 
prevented. 
As described above, in a conventional liquid crystal 

display, the coupling between data lines and a pixel elec 
trode is typically reduced by a passivation layer provided 
therebetween as an organic film. In Such a conventional 
liquid crystal display, the manufacturing cost is relatively 
high, an aperture ratio of the liquid crystal display may be 
relatively low, and an additional process for removing the 
organic film may be performed to remove the organic film 
from a driving unit thereof. 

In an exemplary embodiment of the liquid crystal display 
of the invention, the first passivation layer 180a including 
the inorganic insulating material is disposed between the 
data lines 171a and 171b and the common electrode 270 
which is a field generating electrode, thereby substantially 
reducing the coupling between the data lines 171a and 171b 
and the common electrode 270 and the pixel electrode 191, 
while reducing the manufacturing cost and effectively pre 
venting the aperture ratio of the liquid crystal display from 
being decreased. 

In an exemplary embodiment, the second passivation 
layer 180b which is disposed between the pixel electrode 
191 and the common electrode 270, which are the two field 
generating electrodes, has a thin thickness, thereby increas 
ing the difference in voltage between the pixel electrode 191 
and the common electrode 270 with the data voltage having 
a relatively low magnitude, which is applied to the pixel 
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14 
electrode 191, such that the liquid crystal display is effec 
tively prevented from being damaged due to heat which may 
occur by a data Voltage having high magnitude, and manu 
facturing cost of the driving unit is Substantially reduced. 

In Such an embodiment of the liquid crystal display 
according to the invention, the common electrode 270 is 
disposed over substantially an entire surface of the first 
insulating substrate 110. Therefore, the overlapping area 
between the common electrode 270 and the pixel electrode 
191 increases, thereby increasing the storage capacitance of 
the liquid crystal display, Such that the kickback Voltage of 
the liquid crystal display is thereby reduced. In Such an 
embodiment, where the common electrode 270 is disposed 
over Substantially an entire Surface of the first insulating 
substrate 110, an effect due to a difference in the overlapping 
area between the data lines 171 and 171b and the pixel 
electrode 191, e.g., the coupling change which may occur 
due to the difference in the overlapping area between the 
data lines 171a and 171b and the pixel electrode 191, is 
effectively prevented, such that an image quality is Substan 
tially improved. 

Next, the upper panel 200 will be described. The light 
blocking member 220 is disposed on the second insulating 
substrate 210. The color filters 230 are disposed on the 
second insulating substrate 210. The color filter 230 may 
cover Substantially an entire region enclosed by the light 
blocking member 220. 
The overcoat 250 is disposed on the color filter 230 and 

the light blocking member 220. In an alternative exemplary 
embodiment, the overcoat 250 may be omitted. 
The spacer 325 is disposed between the lower panel 100 

and the upper panel 200. The spacer 325 is disposed at a 
position overlapping a portion of the extensions 135 of the 
common voltage line 131. 
The second contact hole 184 for electrically connecting 

between the common voltage line 131 and the common 
electrode 270 is not disposed on a portion of the extensions 
135 of the common voltage line 131 overlapping the spacer 
325. 

In such an embodiment, other features of the liquid crystal 
display are substantially the same as corresponding features 
of the exemplary embodiment described with reference to 
FIGS 2 to 4. 

Next, another alternative exemplary embodiment of a 
liquid crystal display according to the invention will be 
described with reference to FIGS. 8 and 9. FIG. 8 is a plan 
view of a portion of pixels of another alternative exemplary 
embodiment of a liquid crystal display according to the 
invention, and FIG. 9 is a cross-sectional view taken along 
line IX-IX of the liquid crystal display of FIG. 8. 
The liquid crystal display shown in FIGS. 8 and 9 is 

substantially similar to the exemplary embodiment of the 
liquid crystal display according to the invention described 
with reference to FIGS. 2 to 4. The same or like elements 
shown in FIGS. 8 and 9 have been labeled with the same 
reference characters as used above to describe the exemplary 
embodiments of the liquid crystal display in FIGS. 2 to 4, 
and any repetitive detailed description thereof may be omit 
ted or simplified. 

Referring to FIGS. 8 and 9, another alternative exemplary 
embodiment of the liquid crystal display according to the 
invention includes the lower panel 100 and the upper panel 
200 opposite to each other and the liquid crystal layer 3 
interposed between the lower and upper panels 100 and 200. 

First, the lower panel 100 will be described. 
In an exemplary embodiment, the gate lines 121a and 

121b are disposed on the first insulating substrate 110 of the 
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lower panel 100. The gate lines 121a and 121b are disposed 
in a pixel row, and includes the first gate line 121a disposed 
at an upper portion of the pixel row and the second gate line 
121b disposed at a lower portion of the pixel row. The first 
gate line 121a is disposed adjacent to the second gate line 
121b of the adjacent pixel row, and the second gate line 121b 
is disposed adjacent to the first gate line 121a of the next 
pixel row. In such an embodiment, the first gate line 121a 
and the second gate line 121b which are connected to a 
current pixel row neighbor the second gate line 121b of a 
previous pixel row and the first gate line 121a of a next pixel 
row, respectively. 
The first gate line 121a includes the first gate electrode 

124a, and the second gate line 121b includes the second gate 
electrode 124b. The first gate line 121a includes the first 
vertical part 122a, and the second gate line 121b includes the 
second vertical part 122b. 
The gate insulating layer 140 is disposed on the gate lines 

121a and 121b. 
The first semiconductor 154a and the second semicon 

ductor 154b are disposed on the gate insulating layer 140. 
The ohmic contacts 163 and 165 are disposed on the 
semiconductors 154a and 154b. 
The data conductors including the data lines 171a and 

171b, the drain electrodes 175a and 175b, and the common 
voltage lines 131 are disposed on the ohmic contacts 163 and 
165. 
The data lines 171a and 171b transfer the data signals and 

extend Substantially in a vertical direction crossing the gate 
lines 121a and 121b. The data lines 171a and 171b include 
the first data line 171a and the second data line 171b, 
between which two adjacent pixel columns are disposed. 

In such an embodiment, the data lines 171a and 171b 
extend substantially linearly in a predetermined direction. 

Each of the data lines 171a and 171b is disposed between 
two adjacent pixel columns, each of the data lines 171a and 
171b is alternately connected to the pixel electrodes 191 of 
the pixels of two adjacent pixel columns, e.g., alternately 
connected to the pixel electrodes 191 disposed at the left and 
right sides thereof. In such an embodiment, each of the data 
lines 171a and 171b applies a data voltage to the pixel 
electrodes 191 of the two adjacent pixel, thereby reducing 
the number of the data lines 171a and 171b by half the 
number of the pixel columns. Therefore, the manufacturing 
cost of the liquid crystal display may be reduced. 
The first data line 171a includes the first source electrode 

173a which extends toward the first gate electrode 124a, and 
the second data line 171b includes the second source elec 
trode 173b which extends toward the second gate electrode 
124b. 
The first drain electrode 175a includes one end facing the 

first source electrode 173a based on the first gate electrode 
124a and the other end having a wide area. 
The second drain electrode 175b includes one end facing 

the second source electrode 173b based on the second gate 
electrode 124b and the other end having a wide area. 
The common voltage line 131 is disposed between the 

two data lines 171a and 171b and extends substantially 
parallel to the data lines 171a and 171b. The common 
voltage line 131 extends substantially linearly in a prede 
termined direction. In Such an embodiment, an extending 
direction of the common voltage line 131 may be substan 
tially parallel to an extending direction of the data lines 171a 
and 171b. 
The extension 135 of the common voltage line 131 is 

disposed between the vertical parts 122a and 122b of the 
first gate line 121a and the second gate line 121b. 
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In Such an embodiment, an area occupied by the gate lines 

121a and 121b and the extension 135 of the common voltage 
line 131 is Substantially reduced by providing, e.g., dispos 
ing, the extension 135 of the common voltage line 131 
between the vertical parts 122a and 122b of the first gate line 
121a and the second gate line 121b. 
A contact hole 184 that exposes a portion of the extension 

135 of the common voltage line 131 is defined in or through 
the first passivation layer 180a and the second passivation 
layer 180b. In such an embodiment, the common voltage 
line 131 may include a first portion that overlaps the contact 
hole 184, and a second portion that overlaps the spacer 325. 
The first passivation layer 180a is disposed on the data 

conductors 171a, 171b, 175a, 175b, and 131 and the 
exposed portion of the semiconductors 154a and 154b. The 
pixel electrode 191 is disposed on the first passivation layer 
180a. The pixel electrode 191 may have a planar shape, e.g., 
a plate-like shape which covers Substantially an entire of a 
pixel area. 
The second passivation layer 180b is disposed on the 

pixel electrode 191. The second passivation layer 180a may 
include an inorganic insulating material. 
The common electrode 270 is disposed on the second 

passivation layer 180b. The common electrode 270 includes 
the branch electrodes 271 and is connected to the common 
electrode 270 disposed in an adjacent pixel. 
The branch electrodes 271 of the common electrode 270 

forms a predetermined angle with the gate lines 121a and 
121b and extends substantially parallel to a extending direc 
tion of the gate lines 121a and 121b. 
The first contact hole 183a that exposes a portion of the 

drain electrodes 175a and 175b is defined in or through the 
first passivation layer 180a and the second passivation layer 
180b, and the second contact hole 183b that exposes a 
portion of the pixel electrode 191 is defined in or through the 
second passivation layer 180b. 
A portion of the drain electrodes 175a and 175b exposed 

by the first contact hole 183a is connected to a portion of the 
pixel electrode 191 exposed by the second contact hole 183b 
by the connecting member 193, such that the pixel electrode 
191 receives the data voltage from the drain electrodes 175a 
and 175b. 
The pixel electrode 191 applied with the data voltage 

generates an electric field in the liquid crystal layer 3, along 
with the common electrode 270 applied with the common 
Voltage. 

According to an exemplary embodiment of the liquid 
crystal display, the first passivation layer 180a and the 
second passivation layer 180b includes an inorganic insu 
lating material. 

In Such an embodiment, the thickness of the first passi 
vation layer 180a disposed between the data lines 171a and 
171b and the pixel electrode 191 is greater than the thickness 
of the second passivation layer 180b. In such an embodi 
ment, the first passivation layer 180a has a relatively thick 
thickness, such that the coupling between the data lines 171a 
and 171b and the pixel electrode 191 is substantially 
reduced. 

In a conventional liquid crystal display, as described 
above, the coupling between data lines and a pixel electrode 
is typically reduced by a passivation layer provided ther 
ebetween as an organic film. In Such a conventional liquid 
crystal display, the manufacturing cost is relatively high, an 
aperture ratio of the liquid crystal display may be relatively 
low, and an additional process may be performed to remove 
the organic film from a driving unit thereof. 
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In an exemplary embodiment of the liquid crystal display 
of the invention, the first passivation layer 180a including 
the inorganic insulating material is disposed between the 
data lines 171a and 171b and the pixel electrode 191 which 
is a field generating electrode, thereby reducing the coupling 
between the data lines 171a and 171b and the pixel electrode 
191 while reducing the manufacturing cost and effectively 
preventing the aperture ratio of the liquid crystal display 
from being decreased. 

In such an embodiment, the second passivation layer 
180b, which is disposed between the pixel electrode 191 and 
the common electrode 270, which are the two field gener 
ating electrodes, has a thin thickness, thereby increasing the 
difference in voltage between the pixel electrode 191 and the 
common electrode 270 with the data voltage having a 
relatively low magnitude, which is applied to the pixel 
electrode 191, such that the liquid crystal display is effec 
tively prevented from being damaged due to heat which may 
occur by a data Voltage having high magnitude, and manu 
facturing cost of the driving unit is Substantially reduced. 

In Such an embodiment of the liquid crystal display 
according to the invention, the common electrode 270 is 
disposed over substantially an entire surface of the first 
insulating substrate 110. Therefore, the overlapping area 
between the common electrode 270 and the pixel electrode 
191 increases, thereby increasing the maintenance capaci 
tance of the liquid crystal display, Such that the kickback 
Voltage of the liquid crystal display may be reduced. In Such 
an embodiment, where the common electrode 270 is dis 
posed over substantially an entire surface of the first insu 
lating substrate 110, an effect due to the difference in the 
overlapping area between the data lines 171 and 171b and 
the pixel electrode 191, e.g., the coupling change which may 
occur due to the difference in the overlapping area between 
the data lines 171a and 171b and the pixel electrode 191, is 
effectively prevented Such that an image quality is Substan 
tially improved. 

Next, the upper panel 200 will be described. The light 
blocking member 220 is disposed on the second insulating 
substrate 210 of the upper panel 200. The color filters 230 
are disposed on the substrate 210. The color filter 230 may 
covers Substantially an entire region enclosed by the light 
blocking member 220. 

The overcoat 250 is disposed on the color filter 230 and 
the light blocking member 220. In an alternative exemplary 
embodiment, the overcoat 250 may be omitted. 
The spacer 325 is disposed between the lower panel 100 

and the upper panel 200 at a portion of the extensions 135 
of the common voltage line 131. 
The contact hole 184 for electrically connecting between 

the common voltage line 131 and the common electrode 270 
is not defined on a portion of the extensions 135 of the 
common voltage line 131 overlapping the spacer 325. 

In such an embodiment, other features of the liquid crystal 
display are Substantially the same as corresponding features 
of the exemplary embodiments described with reference to 
FIGS. 2 to 7. 

Next, another alternative exemplary embodiment of a 
liquid crystal display according to the invention will be 
described with reference to FIGS. 10 and 12. FIG. 10 is a 
plan view of a portion of pixels of another alternative 
exemplary embodiment of a liquid crystal display according 
to the invention, FIG. 11 is a cross-sectional view taken 
along line XI-XI of the liquid crystal display of FIG. 10, and 
FIG. 12 is a cross-sectional view taken along line XII-XII of 
the liquid crystal display of FIG. 10. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

18 
The liquid crystal display shown in FIGS. 10 to 12 is 

substantially similar to the exemplary embodiment of the 
liquid crystal display according to the invention described 
with reference to FIGS. 2 to 4. The same or like elements 
shown in FIGS. 10 to 12 have been labeled with the same 
reference characters as used above to describe the exemplary 
embodiments of the liquid crystal display in FIGS. 2 to 4, 
and any repetitive detailed description thereof may be omit 
ted or simplified. 

Referring to FIGS. 10 to 12, another alternative exem 
plary embodiment of the liquid crystal display according to 
the invention includes the lower panel 100 and the upper 
panel 200 opposite to each other and the liquid crystal layer 
3 interposed between the lower and upper panels 100 and 
2OO. 
The lower panel 100 will be described. 
The gate lines 121a and 121b is disposed on the first 

insulating substrate 110. The gate lines 121a and 121b are 
disposed in a pixel row, and includes the first gate line 121a 
disposed at an upper portion of the pixel row and the second 
gate line 121b disposed at a lower portion of the pixel row. 
The first gate line 121a is disposed adjacent to the second 
gate line 121b of the previous pixel row, and the second gate 
line 121b is disposed adjacent to the first gate line 121a of 
the next pixel row. In such an embodiment, the first gate line 
121a and the second gate line 121b which are connected to 
a current pixel row neighbor the second gate line 121b of a 
previous pixel row and the first gate line 121a of a next pixel 
row, respectively. 
The first gate line 121a includes the first gate electrode 

124a, and the second gate line 121b includes the second gate 
electrode 124b. The first gate line 121a includes the first 
vertical part 122a, and the second gate line 121b includes the 
second vertical part 122b. 
The gate insulating layer 140 is disposed on the gate lines 

121a and 121b. 
The first semiconductor 154a and the second semicon 

ductor 154b are disposed on the gate insulating layer 140. 
The ohmic contacts 163 and 165 are disposed on the 
semiconductors 154a and 154b. 
The data conductors including the data lines 171a and 

171b, the drain electrodes 175a and 175b, and the common 
voltage lines 131 are disposed on the ohmic contacts 163 and 
165. 
The data lines 171a and 171b transfer the data signals and 

extend Substantially in a vertical direction crossing the gate 
lines 121a and 121b. The data lines 171a and 171b include 
the first data line 171a and the second data line 171b, 
between which two adjacent pixel columns are disposed. 
The data lines 171a and 171b extend substantially linearly 

in a predetermined direction. 
Each of the data lines 171a and 171b is disposed between 

two adjacent pixel columns, each of the data lines 171a and 
171b is alternately connected to the pixel electrodes 191 of 
the pixels of two adjacent pixel columns, e.g., alternately 
connected to the pixel electrodes 191 disposed at the left and 
right sides of the data lines 171a and 171b. In such an 
embodiment, each of the data lines 171a and 171b applies a 
data voltage to the two pixel electrodes 191 of the two 
adjacent pixel columns, thereby reducing the number of the 
data lines 171a and 171b by half the number of the pixel 
columns. Therefore, in Such an embodiment, the manufac 
turing cost of the liquid crystal display may be reduced. 
The first data line 171a includes the first source electrode 

173a which extends toward the first gate electrode 124a, and 
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the second data line 171b includes the second source elec 
trode 173b which extends toward the second gate electrode 
124b. 
The first drain electrode 175a includes one end facing the 

first source electrode 173a based on the first gate electrode 
124a and the other end having a wide area. 
The second drain electrode 175b includes one end facing 

the second source electrode 173b based on the second gate 
electrode 124b and the other end having a wide area. 
The common voltage line 131 is disposed between the 

two data lines 171a and 171b and extends substantially 
parallel to the data lines 171a and 171b. The common 
voltage line 131 extends substantially linearly in a prede 
termined direction. In Such an embodiment, an extending 
direction of the common voltage line 131 may be substan 
tially parallel to an extending direction of the data lines 171a 
and 171b 
The extension 135 of the common voltage line 131 is 

disposed between the vertical parts 122a and 122b of the 
first gate line 121a and the second gate line 121b. 

In Such an embodiment, an area occupied by the gate lines 
121a and 121b and the extension 135 of the common voltage 
line 131 is Substantially reduced by providing, e.g., dispos 
ing the extension 135 of the common voltage line 131 
between the vertical parts 122a and 122b of the first gate line 
121a and the second gate line 121b. 
A portion of the extensions 135 of the common voltage 

line 131 overlaps a contact hole 184 defined in or through 
the first passivation layer 180a and the second passivation 
layer 180b and a portion of the extensions 135 overlaps the 
spacer 325. 
The first passivation layer 180a is disposed on the data 

conductors 171a, 171b, 175a, 175b and 131 and the exposed 
portion of the semiconductors 154a and 154b. The common 
electrode 270 is disposed on the first passivation layer 180a. 
The common electrode 270 may have a planar shape, e.g., a 
plate-like shape and the common electrode 270 in a pixel 
area may be connected to the common electrode 270 in the 
adjacent pixel area. The common electrode 270 may have 
the aperture region 185 which is disposed on the drain 
electrodes 175a and 175b. 
The second passivation layer 180b is disposed on the 

common electrode 270. 
The pixel electrode 191 is disposed on the second passi 

vation layer 180b. The pixel electrode 191 includes the 
branch electrodes 192. The branch electrodes 192 of the 
pixel electrode 191 forms a predetermined angle with the 
gate lines 121a and 121b and extends substantially in a 
direction in which the gate lines 121a and 121b extend. 

In Such an embodiment, as described above, a contact 
hole (hereinafter, a second contact hole) 184 which exposes 
an extension 135 of the common voltage line 131 is defined 
in or through the first passivation layer 180a. 
The common electrode 270 is connected to the extension 

135 of the common voltage line 131 through the second 
contact hole 184. 
A contact hole (also referred to as a first contact hole) 186 

is defined in or through the first passivation layer 180a and 
the second passivation layer 180b. 

The first contact hole 186 is defined within the aperture 
region 185 of the common electrode 270. 
The pixel electrode 191 contacts the drain electrodes 175a 

and 175b through the first contact hole 186 in the first 
passivation layer 180a and the second passivation layer 
180b. 
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The pixel electrode 191 applied with the data voltage 

generates an electric field in the liquid crystal layer 3, along 
with the common electrode 270 applied with the common 
Voltage. 

In an exemplary embodiment, as shown in FIG. 11, the 
thickness of the first passivation layer 180a disposed 
between the data lines 171a and 171b and the common 
electrode 270 is greater than the thickness of the second 
passivation layer 180b. In such an embodiment, the first 
passivation layer 180a has a relatively thick thickness, such 
that the coupling between the data lines 171a and 171b and 
the common electrode 270 is substantially reduced. 

In a conventional liquid crystal display, as described 
above, the coupling between data lines and a pixel electrode 
is typically reduced by a passivation layer provided ther 
ebetween as an organic film. In Such a conventional liquid 
crystal display, the manufacturing cost is relatively high, an 
aperture ratio of the liquid crystal display may be relatively 
low, and an additional process may be performed to remove 
the organic film from a driving unit thereof. 

In an exemplary embodiment of the liquid crystal display 
of the invention, the first passivation layer 180a including 
the inorganic insulating material is disposed between the 
data lines 171a and 171b and the pixel electrode 191 which 
is a field generating electrode, thereby Substantially reducing 
the coupling between the data lines 171a and 171b and the 
common electrode 270 and the pixel electrode 191 while 
reducing the manufacturing cost and effectively preventing 
the aperture ratio of the liquid crystal display from being 
decreased. 

In an exemplary embodiment, the second passivation 
layer 180b, which is disposed between the pixel electrode 
191 and the common electrode 270, which are the two field 
generating electrodes, has a thin thickness, thereby increas 
ing the difference in voltage between the pixel electrode 191 
and the common electrode 270 with the data voltage having 
a relatively low magnitude, which is applied to the pixel 
electrode 191, such that the liquid crystal display is effec 
tively prevented from being damaged due to heat which may 
occur by a data Voltage having high magnitude, and manu 
facturing cost of the driving unit is Substantially reduced. 

In Such an embodiment of the liquid crystal display 
according to the invention, the common electrode 270 is 
disposed over substantially an entire surface of the first 
insulating substrate 110. Therefore, the overlapping area 
between the common electrode 270 and the pixel electrode 
191 increases, thereby increasing the maintenance capaci 
tance of the liquid crystal display, Such that the kickback 
Voltage of the liquid crystal display may be reduced. In Such 
an embodiment, where the common electrode 270 is dis 
posed over substantially an entire surface of the first insu 
lating substrate 110, an effect due to the difference in the 
overlapping area between the data lines 171 and 171b and 
the pixel electrode 191, e.g., the coupling change which may 
occur due to the difference in the overlapping area between 
the data lines 171a and 171b and the pixel electrode 191, is 
effectively prevented Such that an image quality is Substan 
tially improved. 

Next, the upper panel 200 will be described. The light 
blocking member 220 is disposed on the second insulating 
substrate 210. The color filters 230 are disposed on the 
second insulating substrate 210. The color filter 230 may 
cover Substantially an entire region enclosed by the light 
blocking member 220. 
The overcoat 250 is disposed on the color filter 230 and 

the light blocking member 220. In an alternative exemplary 
embodiment, the overcoat 250 may be omitted. 
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The spacer 325 is disposed between the lower panel 100 
and the upper panel 200. The spacer 325 is disposed at a 
position overlapping a portion of the extensions 135 of the 
common voltage line 131. 
The second contact hole 184 for electrically connecting 

between the common voltage line 131 and the common 
electrode 270 is not disposed on a portion of the extensions 
135 of the common voltage line 131 overlapping the spacer 
325. 

In such an embodiment, other features of the liquid crystal 
display are Substantially the same as corresponding features 
of the exemplary embodiments described with reference to 
FIGS 2 to 9. 

While this invention has been described in connection 
with what is presently considered to be practical exemplary 
embodiments, it is to be understood that the invention is not 
limited to the exemplary embodiments described herein, but, 
on the contrary, is intended to cover various modifications 
and equivalent arrangements included within the spirit and 
Scope of the appended claims. 
What is claimed is: 
1. A liquid crystal display, comprising: 
an insulating Substrate; 
a plurality of gate lines disposed on the insulating Sub 

Strate; 
a plurality of data lines disposed on the insulating Sub 

Strate; 
a plurality of pixels disposed on the insulating Substrate 

Substantially in a matrix form comprising a plurality of 
pixel columns and a plurality of pixel rows; 

a common Voltage line disposed on the insulating Sub 
strate wherein each data line corresponds to two adja 
cent pixel columns of the pixel columns, 

a spacer disposed at a position overlapping a portion of 
the common Voltage line which extends Substantially to 
the data lines and is disposed between two data lines of 
the data lines adjacent to each other, 

wherein the plurality of gate lines comprise a pair of the 
gate lines disposed in upper and lower portions of one 
pixel row of the plurality of pixel rows, 

wherein each of the plurality of data lines is disposed 
between two pairs of the pixel columns adjacent to each 
other, one pair of the two pairs of the pixel columns are 
disposed in the left side of the each of the plurality of 
data lines and the other pair of the two pairs of the pixel 
columns are disposed in the right side of the each of the 
plurality of data lines, 

wherein the each of the plurality of data lines is alternately 
connected to the one pair of the two pairs of the pixel 
columns and the other pair of the two pairs of the pixel 
columns, and 

wherein each pixel comprises: 
a thin film transistor connected to a corresponding gate 

line of the gate lines and a corresponding data line of 
the data lines; 

a first electrode disposed on the thin film transistor; and 
a second electrode disposed on the first electrode: 
a first insulating layer disposed on the gate lines, the data 

lines and the thin film transistor of each pixel, and 
under the first electrode of the each pixel; and 

a second insulating layer disposed between the first elec 
trode and the second electrode of each pixel, 

wherein each of the first insulating layer and the second 
insulating layer comprises an inorganic insulating 
layer, and 

a thickness of the first insulating layer is greater than a 
thickness of the second insulating layer. 
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2. The liquid crystal display of claim 1, wherein 
the second electrode overlaps the corresponding data line. 
3. The liquid crystal display of claim 2, wherein 
a first contact hole is defined in the second insulating 

layer, wherein the first contact hole exposes the first 
electrode of a pixel, and 

a second contact hole is defined in the first insulating layer 
and the second insulating layer, wherein the second 
contact hole exposes a drain electrode of the thin film 
transistor of the pixel, and 

the liquid crystal display further comprises: 
a connecting member disposed on the first contact hole 

and the second contact hole. 
4. The liquid crystal display device of claim 3, wherein 
the first insulating layer and the second insulating layer 

are disposed on the common Voltage line, 
a third contact hole is defined in the first insulating layer 

and the second insulating layer, wherein the third 
contact hole exposes a portion of the common Voltage 
line, and 

the second electrode is connected to the common Voltage 
line through the third contact hole. 

5. The liquid crystal display of claim 3, wherein 
the first electrode comprises a plurality of branch elec 

trodes, and 
the branch electrodes extend substantially parallel to the 

data lines. 
6. The liquid crystal display of claim 3, wherein 
the first electrode comprises a plurality of branch elec 

trodes, and 
the branch electrodes form a predetermined angle with the 

gate lines and extend Substantially in a direction in 
which the gate lines extend. 

7. The liquid crystal display of claim 1, wherein 
the first electrode overlaps the corresponding data line. 
8. The liquid crystal display of claim 7, wherein 
an opening is defined in the first electrode of a pixel at a 

portion corresponding to a drain electrode of the thin 
film transistor of the pixel, 

a first contact hole is defined in the first insulating layer 
and the second insulating layer, wherein the first con 
tact hole exposes a drain electrode of the thin film 
transistor of the pixel, 

the second electrode of the pixel is connected to the drain 
electrode of the pixel through the first contact hole, and 

the first contact hole is within the opening. 
9. The liquid crystal display of claim 8, further compris 

1ng: 
a common voltage line disposed on the insulating Sub 

Strate, 
wherein each data line corresponds to two adjacent pixel 

columns of the pixel columns, and 
the common Voltage line extends Substantially parallel to 

the data lines and is disposed between two data lines 
adjacent to each other. 

10. The liquid crystal display of claim 9, wherein 
the first insulating layer and the second insulating layer 

are disposed on the common Voltage line, 
a second contact hole is defined in the first insulating 

layer, wherein the second contact hole exposes a por 
tion of the common Voltage line, and 

the first electrode is connected to the common Voltage line 
through the second contact hole. 

11. The liquid crystal display of claim 8, wherein 
the second electrode includes a plurality of branch elec 

trodes, and 



US 9,547,209 B2 
23 

the branch electrodes extend substantially parallel to the 
data lines. 

12. The liquid crystal display of claim 8, wherein 
the second electrode includes a plurality of branch elec 

trodes, and 5 
the branch electrodes form a predetermined angle with the 

gate lines and extend Substantially in a direction in 
which the gate lines extend. 
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