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LIQUID CRYSTAL DISPLAY INCLUDING
CIRCUITRY BETWEEN SEALANTS

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority from and the benefit of
Korean Patent Application No. 10-2011-0113923, filed on
Nov. 3, 2011, which is hereby incorporated by reference for
all purposes as if fully set forth herein.

BACKGROUND

1. Field

The present invention relates to display technologies, and
more particularly to liquid crystal display technologies.

2. Discussion

Conventional liquid crystal displays, which are one of the
most common forms of flat panel display technologies, typi-
cally include two display panel substrates upon which field
generating electrodes, such as one or more pixel electrodes
and a common electrode, are disposed. In this manner, a
liquid crystal layer may be disposed between the two display
panel substrates. Voltage applied to the field generating elec-
trodes imposes an electric field on the liquid crystal layer,
which orients the direction of liquid crystal molecules of the
liquid crystal layer. As such, the polarization of incident light
may be controlled for the presentation, e.g., display, of
images via the liquid crystal display. Typically, the electric
field is generated via the pixel electrode(s) and the common
electrode, which may be disposed on a thin film transistor
array panel.

Asthe size of conventional liquid crystal displays increase,
a sealant utilized to couple a lower panel with an upper panel
of such liquid crystal displays may become stressed and,
thereby, damaged, resulting in undesirable defects and reli-
ability issues.

Therefore, there is a need for an approach that provides
more reliable, costeffective liquid crystal display technology.

SUMMARY

An advantage of the disclosed exemplary embodiments is
display technology capable of preventing, or at least mini-
mizing, damage to one or more panel sealants.

Another advantage of the disclosed exemplary embodi-
ments is display technology capable of preventing, or at least
minimizing, circuit corrosion correlated with sealant damage.

Additional advantages and other features of the disclosed
exemplary embodiments will be set forth in the detailed
description which follows and, in part, will be apparent to
those having ordinary skill in the art upon examination of the
following or may be learned from the practice of the disclosed
exemplary embodiments. The advantages of the disclosed
exemplary embodiments may be realized and obtained as
particularly pointed out in the appended claims.

According to one exemplary embodiment, a liquid crystal
display includes a first substrate, a second substrate facing the
first substrate, the first substrate and the second substrate
comprising a display area and a peripheral area peripherally
about the display area, a first sealant, a second sealant spaced
apart from the first sealant, the second sealant being disposed
in the peripheral area, and a gate driving circuit portion dis-
posed on the first substrate and between the first sealant and
the second sealant.

According to another exemplary embodiment, a liquid
crystal display includes a first substrate, a second substrate
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facing the first substrate, the first substrate and the second
substrate comprising a display area and a peripheral area
peripherally about the display area, a first field generating
electrode disposed in the display area of the first substrate, a
first insulating layer disposed on the first field generating
electrode, a first contact hole, a second contact hole, a first
driving signal line disposed in the peripheral area of the first
substrate, at least aportion of the first driving signal line being
exposed by the first contact hole, a second driving signal line
disposed in the peripheral area of the first substrate, at least a
portion the second driving signal line being exposed by the
second contact hole, and a connecting member covering the
first contact hole and the second contact hole, wherein the
connecting member is disposed on a same layer as the first
field generating electrode, and wherein the first insulating
layer covers the connecting member.

According to a further exemplary embodiment, a liquid
crystal display includes at least two spaced apart substrates
comprising a display area and a peripheral area, a first sealant
disposed between the at least two spaced apart substrates, the
first sealant bounding the display area, a second sealant
spaced apart from the first sealant and disposed between the at
least two spaced apart substrates, the second sealant being
further disposed in the peripheral area, and at least one circuit
portion enclosed in a region disposed between the first sealant
and the second sealant.

An exemplary embodiment of the present invention pro-
vides a liquid crystal display, including: a first substrate and a
second substrate including a display area and a peripheral
area around the display area and facing each other; a first
sealant and a second sealant disposed in the peripheral area of
the first insulation substrate and the second insulation sub-
strate and spaced apart from each other; and a gate driving
circuit portion formed on the first insulation substrate and
disposed between the first sealant and the second sealant.

An area between the first substrate and the second substrate
which is disposed between the first sealant and the second
sealant may be vacuous or filled with air.

A liquid crystal layer may be filled between the first sub-
strate and the second substrate which are surrounded by the
first sealant.

The liquid crystal display may further include: a first insu-
lating layer disposed in the display area of the first substrate
and disposed on a first field generating electrode; a first driv-
ing signal line exposed through a first contact hole and a
second driving signal line exposed through a second contact
hole, which are disposed on the gate driving circuit portion;
and a connecting member covering the first contact hole and
the second contact hole, in which the connecting member
may be covered with the first insulating layer.

An electrode member may be disposed on the first insulat-
ing layer covering the connecting member.

The liquid crystal display may further include: a second
field generating electrode disposed on the first insulating
layer and overlapping the first field generating electrode and
the electrode member may be formed on the same layer as the
second field generating electrode.

The liquid crystal display may further include: a second
insulating layer disposed below the first insulating layer, in
which the first driving signal line and the second driving
signal line may be disposed below the second insulating layer
and the first contact hole and the second contact hole may be
formed in the second insulating layer.

The liquid crystal display may further include: a gate line
disposed in the display area of the first substrate; a gate
insulating layer disposed on the gate line; and a data line
disposed on the gate insulating layer. The first driving signal
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line may be formed on the same layer as the gate line and the
second driving signal line may be formed on the data line.

The first contact hole may be formed in the gate insulating
layer and the second insulating layer and the second contact
hole may be formed in the second insulating layer.

The liquid crystal display may further include: a signal
transmission line disposed on the first substrate below the
second sealant and transmitting a signal to the gate driving
circuit portion.

Another embodiment of the present invention provides a
liquid crystal display, including: a first substrate and a second
substrate including a display area and a peripheral area
around the display area and facing each other; a first field
generating electrode disposed in the display area of the first
substrate; a first insulating layer disposed on the field gener-
ating electrode; a first driving signal line exposed through a
first contact hole and a second driving signal line exposed
through a second contact hole, which are disposed in the
peripheral area of the first substrate; and a connecting mem-
ber covering the first contact hole and the second contact hole,
the connecting member is formed on the same layer as the first
field generating electrode, and the connecting member is
covered with the first insulating layer.

The liquid crystal display may further include: a first seal-
ant and a second sealant disposed in the peripheral area of the
first substrate and spaced apart from each other; and a signal
transmission line disposed on the first substrate below the
second sealant and transmitting a signal to the first driving
signal line and the second driving signal line.

According to exemplary embodiments of the present
invention, since the liquid crystal display includes the display
area and the peripheral area of the display area and the two
sealants spaced apart from each other are disposed in the
peripheral area, it is possible to prevent damage of the liquid
crystal display due to damage of the sealant, even though the
liquid crystal display increases in size and since the exposed
portions of the wires of the circuit portion disposed between
the two sealants are covered and protected by an interlayer
insulating layer and the two electrode layers overlapping each
other with the interlayer insulating layer interposed therebe-
tween, it is possible to electrically connect the wires of the
circuit portion and prevent corrosion of the wires of the circuit
portion exposed through the contact holes.

The foregoing general description and the following
detailed description are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this specification, illustrate
various exemplary embodiments of the invention, and
together with the description serve to explain principles of the
invention.

FIG. 11isalayout view ofa liquid crystal display, according
to an exemplary embodiment.

FIG. 2 is a cross-sectional view of the liquid crystal display
of FIG. 1 taken along sectional line II-I1, according to an
exemplary embodiment.

FIG. 3 is a schematic layout view of portion A of the liquid
crystal display of FIG. 1, according to an exemplary embodi-
ment.

FIG. 4 is a cross-sectional view of the liquid crystal display
of FIG. 3 taken along sectional line IV-IV, according to an
exemplary embodiment.
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FIG. 5 is a layout view of an exemplary pixel of a liquid
crystal display, according to an exemplary embodiment.

FIG. 6 is a cross-sectional view of the liquid crystal display
of FIG. 5 taken along sectional line VI-VI, according to an
exemplary embodiment.

FIG. 7 is a layout view of an exemplary pixel of another
liquid crystal display, according to an exemplary embodi-
ment.

FIG. 8 is a cross-sectional view of the liquid crystal display
of FIG. 7 taken along sectional line VIII-VII], according to an
exemplary embodiment.

DETAILED DESCRIPTION

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

In the accompanying figures, the size and relative sizes of
layers and/or regions may be exaggerated for clarity and
descriptive purposes. Also, like reference numerals denote
like elements.

When an element or layer is referred to as being “on” or
“connected to” another element or layer, it may be directly on
or directly connected to the other element or layer, or inter-
vening elements or layers may be present. When, however, an
element is referred to as being “directly on” or “directly
connected to” another element or layer, there are no interven-
ing elements or layers present. For the purposes of this dis-
closure, “at least one of X, Y, and Z”” may be construed as X
only, Y only, Z only, or any combination of two or more of X,
Y, and Z, such as, for instance, XYZ, XYY, YZ, and Z7Z. As
used herein, the term “and/or” includes any and all combina-
tions of one or more of the associated listed items.

Although the terms first, second, third, 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 the use of these
terms. These terms are only used to distinguish one element,
component, region, layer or section from another element,
component, region, layer or section. Thus, a first element,
component, region, layer or section that is discussed below
could be termed a second, third, etc., element, component,
region, layer or section without departing from the teachings
of the present invention.

Spatially relative terms, such as “beneath”, “below”,
“lower”, “above”, “upper” and the like, may be used herein
for descriptive purposes and, thereby, to describe one element
or feature’s relationship to another element(s) or feature(s) as
illustrated in the drawings. It will be understood that spatially
relative terms are intended to encompass different orienta-
tions of an apparatus in use and/or operation in addition to the
orientation depicted in the drawings. For example, if the
apparatus in the drawings is turned over, elements described
as “below” or “beneath” other elements or features would
then be oriented “above” the other elements or features. Thus,
the exemplary term “below” can encompass both an orienta-
tion of above and below. Furthermore, the apparatus may be
otherwise oriented (e.g., rotated 90 degrees or at other orien-
tations) and, as such, the spatially relative descriptors used
herein are to be interpreted accordingly.
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The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting. As used herein, the singular forms “a”, “an” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. Moreover, the terms
“comprises” and/or “comprising,” when used in this specifi-
cation, specify the presence of'stated features, integers, steps,
operations, elements, and/or components, but do not preclude
the presence or addition of one or more other features, inte-
gers, steps, operations, elements, components, and/or groups
thereof.

Various exemplary embodiments are described herein with
reference to cross-sectional illustrations that are schematic
illustrations of idealized exemplary embodiments and/or
intermediate structures. As such, variations from the shapes
of the illustrations as a result, for example, of manufacturing
techniques and/or tolerances, are to be expected. Thus, exem-
plary embodiments disclosed herein should not be construed
as limited to the particular illustrated shapes of regions, but
are to include deviations in shapes that result from, for
instance, manufacturing. For example, an implanted region
illustrated as a rectangle will, typically, have rounded or
curved features and/or a gradient of implant concentration at
its edges rather than a binary change from implanted to non-
implanted region. Likewise, a buried region formed by
implantation may result in some implantation in the region
between the buried region and the surface through which the
implantation takes place. Thus, the regions illustrated in the
drawings are schematic in nature and their shapes are not
intended to illustrate the actual shape of a region of a device
and are not intended to be limiting.

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 is a part. Terms, such as those defined in
commonly used dictionaries, should be interpreted as having
ameaning 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 defined as such herein.

Although various exemplary embodiments are described
with respect to liquid crystal displays, it is contemplated that
various exemplary embodiments are also applicable to other
equivalent flat panel display technologies, such as light emit-
ting diode (LED) displays, organic light emitting diode dis-
plays (OLED), plasma displays (PD), etc.

FIG.1isalayout view ofa liquid crystal display, according
to an exemplary embodiment. FIG. 2 is a cross-sectional view
of the liquid crystal display of FIG. 1 taken along sectional
line II-IL.

As seen in the illustrated exemplary embodiment, the lig-
uid crystal display may include one or more regions (or
areas), such as display area 300 and peripheral area 400
disposed peripherally about (or around) display area 300.

Display area 300 may be configured to include one or more
pixels, such as pixel PX, which may be configured to present,
e.g., display, one or more images.

Peripheral area 400 may be configured to peripherally sur-
rounddisplay area 300, as well as configured to include one or
more sealants, such as first sealant 301a and second sealant
301) spaced apart from first sealant 301a. It is noted that
peripheral area 400 will be described below in more detail in
association with FIGS. 3 and 4.

Gate driver GD, e.g., a circuit portion of the liquid crystal
display, may be disposed between first sealant 3014 and sec-
ond sealant 3015. Further, one or more driving signal trans-
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mission lines DSL configured to transmit at least one driving
signal to gate driver GD may be disposed below second
sealant 3015.

According to one embodiment, first sealant 301a and sec-
ond sealant 3015 may be disposed on thin film transistor array
panel 100. It is contemplated; however, that first sealant 3014
and second sealant 3015 may be disposed on upper panel 200
and, thereby, configured to face thin film transistor array
panel 100. In either instance, upper panel 200 may be coupled
to thin film transistor array panel 100 via, for example, first
sealant 301 and second sealant 3015. It is contemplated,
however, that one or more other sealants and/or coupling
agents (or devices) may be utilized to couple upper panel 200
to thin film transistor array panel 100. For instance, while
only two sealants are illustrated, i.e., first sealant 301a and
second sealant 3015, it is contemplated that any number of
additional or other sealants may be provided, such as one or
more intervening sealants disposed between first sealant 301a
and second sealant 301.

Display area 300 may, in certain exemplary embodiments,
include thin film structure TF, such as a signal line, as well as
include one or more field generating electrodes (not shown)
and/or one or more thin film transistors (not illustrated). Lig-
uid crystal layer 3 may be disposed between thin film tran-
sistor array panel 100 and upper panel 200, as well as dis-
posed at least within display area 300. In this manner, first
sealant 301a may be configured to bound liquid crystal layer
3 toaregion corresponding to at least a portion of display area
300.

According to various exemplary embodiments, liquid crys-
tal layer 3 may kept from a region (or area) defined between
first sealant 301a and second sealant 3015 where gate driver
GD may be disposed. In certain exemplary embodiments, first
sealant 301a and second sealant 3015 may hermetically seal
region 4 from external environmental factors (or forces), such
as humidity, moisture, temperature, and the like. It is also
noted that this region may be vacuous or filled with one or
more gases, such as air. As such, this region may be positively
or negatively pressurized.

Adverting to FIGS. 3 and 4, peripheral area 400 will now be
described in more detail. FIG. 3 is a schematic layout view of
portion A of the liquid crystal display of FIG. 1, according to
an exemplary embodiment. FIG. 4 is a cross-sectional view of
the liquid crystal display of FIG. 3 taken along sectional line
IV-IV.

As shown in the illustrated exemplary embodiment,
peripheral area 400 may be configured to include first sealant
301a, second sealant 3015 spaced apart from first sealant
301a, and gate driver GD disposed between first sealant 301a
and second sealant 3015. While not illustrated, one or more
driving signal transmission lines (DSL) configured to trans-
mit at least one driving signal to gate driver GD may be
disposed below second sealant 3015. In certain exemplary
embodiments, second sealant 3015 may define or be disposed
at (or near) a periphery of peripheral area 400.

As previously mentioned, liquid crystal layer 3 may be
kept from region (or area) 4, which is disposed between thin
film transistor array panel 100 and upper panel 200, and
extends (or disposed) between first sealant 301a and second
sealant 3015. Gate driver GD may be disposed on thin film
transistor array panel 100 and, thereby, within region 4. Fur-
ther, region 4 may be hermetically sealed and may be vacuous
or filled with one or more gases, such as air. As such, region 4
may be positively or negatively pressurized.

Gate driver GD may be configured to include one or more
driver gate wires, such as gate driver wires 126 and 127, one
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or more driver data wires, e.g., driver data wires 176 and 177,
and one or more transistors (not shown).

Driver gate wires 126 and 127 may be manufactured from
(or include) the same gate conductor material as the gate lines
(not shown), which are described in more detail in association
with FIG. 5. Driver data wires 176 and 177 may be manufac-
tured from (or include) the same data conductor material as
the data lines (not illustrated), which are also described in
more detail in conjunction with FIG. 5.

Adverting momentarily to FIG. 4, driver gate wires 126
and 127 may be, according to certain exemplary embodi-
ments, manufactured from at least one gate conductor mate-
rial disposed on insulation substrate 110. Gate insulating
layer 140 may be disposed on driver gate wires 126 and 127.
Driver data wires 176 and 177 may be disposed on gate
insulating layer 140.

According to one exemplary embodiment, first passivation
layer 180x may be disposed on driver data wires 176 and 177,
as well as disposed on gate insulating layer 140. Second
passivation layer 180y may be disposed on first passivation
layer 180.x. First contact hole (or via) 181a and second contact
hole (or via) 1815 may be configured to expose at least a
portion of driver gate wires 126 and 127. In this manner, first
contact hole 181a and second contact hole 1815 may be
configured to extend through first passivation layer 180x,
second passivation layer 180y, and gate insulating layer 140.
Third contact hole (or via) 182a and fourth contact hole (or
via) 182b may be configured to expose at least a portion of
driver data wires 176 and 177. Accordingly, third contact hole
1824 and fourth contact hole 1825 may be configured to
extend through first passivation layer 180x and second passi-
vation layer 180y.

The corresponding portions of driver gate wire 126 and
driver data wire 176 that are respectively exposed by first
contact hole 181a and third contact hole 182a may be con-
nected via first connecting member 81a. In certain exemplary
embodiments, first connecting member 81a may be config-
ured to cover first contact hole 181a and third contact hole
182a. The corresponding portions of driver gate wire 127 and
driver data wire 177 that are respectively exposed by second
contact hole 1815 and fourth contact hole 1825 may be con-
nected via second connecting member 815. As such, second
connecting member 815 may be configured, in various exem-
plary embodiments, to cover second contact hole 1815 and
fourth contact hole 1825.

According to various exemplary embodiments, first con-
necting member 81a and second connecting member 815
may be disposed on a same layer as any one of the aforemen-
tioned field generating electrodes.

Third passivation layer 180z may be disposed on first con-
necting member 81a and second connecting member 814. In
this manner, dummy electrode layer 91a may be formed on a
same layer as certain other ones of the aforementioned field
generating electrodes. Dummy electrode 91a may be dis-
posed on third passivation layer 180z.

Accordingly, the spaced apart configuration of first sealant
301a and second sealant 3015 enables the liquid crystal dis-
play to be increased in size, while at the same time, prevents
damage to the liquid crystal display if one of the sealants,
such as second sealant 3015, becomes damaged.

The spaced apart configuration of first sealant 301a and
second sealant 3015 also provides a buffering region that
insulates one or more interior regions and/or components of
the liquid crystal display from external environmental fac-
tors. In other words, because contact holes 181a, 1815, 1824,
and 1825, which respectively provide access to correspond-
ing portions of wires 126,127,176, and 177 that are disposed
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between first sealant 301a and second sealant 3015, are sealed
(e.g., hermetically sealed) within region 4, electrical connec-
tions facilitated by contact holes 181a, 1815, 1824, and 1825
can be protected from, not only, external environmental fac-
tors, but also from the degradation effects associated with the
external environmental factors, such as the corrosive effects
of moisture. Moreover, because contact holes 181a, 1815,
182a,and 1825 can be further covered and, thereby, protected
by one or more of connecting members 81a and 815, which
are disposed on the same layer as any one of the aforemen-
tioned field generating electrodes. In this manner, third pas-
sivation layer 180z configured as an interlayer insulating
layer disposed between at least two field generating elec-
trodes and dummy electrode layer 91a, which is disposed on
a same layer as certain other ones of the aforementioned field
generating electrodes, may also serve to cover and, thereby,
protect contact holes 181a, 1815, 1824, and 1825 from exter-
nal environmental factors and degradation effects associated
therewith. As such, wires 126, 127, 176, and 177 may estab-
lish respective electrical connections on and between various
layers and, therefore, may be further protected from external
environmental factors and degradation effects associated
therewith.

Although only two sealants, e.g., first sealant 301a and
second sealant 3015 have been described and illustrated in
association with various exemplary embodiments, it is con-
templated that any number of sealants may be provided, such
as one or more intervening sealants disposed between first
sealant 301a and second sealant 3012.

Adverting to FIGS. 5 and 6, an exemplary pixel of a liquid
crystal display will now be described in more detail. FIG. 5 is
alayout view of an exemplary pixel ofa liquid crystal display,
according to an exemplary embodiment. FIG. 6 is a cross-
sectional view of the liquid crystal display of FIG. 5 taken
along sectional line VI-VI.

As shown, the liquid crystal display includes thin film
transistor array panel 100, upper panel 200 facing thin film
transistor array panel 100, and liquid crystal layer 3 disposed
between thin film transistor panel 100 and upper panel 200.

Thin film transistor array panel 100 will now be described
in more detail. In various exemplary embodiments, thin film
transistor array panel 100 may be configured to include insu-
lation substrate 110 upon which one or more gate conductors
having one or more gate lines 121 may be disposed. One or
more common voltage lines 125 are also disposed on insula-
tion substrate 110.

Gate lines 121 may be configured to include corresponding
gate electrodes, such as gate electrode 124, which are config-
ured to protrude downward therefrom.

Common voltage lines 125 extend in a substantially hori-
zontal direction that, in certain embodiments, may be sub-
stantially parallel with a substantially horizontal direction in
which corresponding gate lines 121 extend. In this manner,
common voltage lines 125 may be configured to transmit (or
otherwise transfer) one or more predetermined voltage(s),
such as common voltage Vcom, to various components of the
liquid crystal display. Common voltage lines 125 may further
include one or more extension portions, such as extension
portion 125a.

Gate conductors 121 and 125 may be disposed on a single
layer or on multiple layers including two or more conductive
layers.

Gate insulating layer 140 may be disposed on gate conduc-
tors 121 and 125. According to certain exemplary embodi-
ments, gate insulating layer 140 may be manufactured from
(or include) one or more suitable inorganic insulators, such as
silicon nitride (SiNx), silicon oxide (Si0x), and the like.
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One or more semiconductors 151 may be disposed on gate
insulating layer 140. Corresponding semiconductors 151
may include one or more extension portions, such as exten-
sion portion 154, which extend toward corresponding gate
electrodes 124. Anohmic contact 161 may be disposed on one
or more of semiconductors 151. According to one exemplary
embodiment, the ohmic contact may be disposed on each
semiconductor 151. In certain other embodiments, the ochmic
contact may be omitted.

A data conductor including one or more data lines, such as
data line 171, and one or more drain electrodes, such as drain
electrode 175, may be disposed on the ohmic contact 161.

Data lines 171 may be configured to extend in a substan-
tially vertical direction, as well as configured to cross corre-
sponding gate lines 121 and respective common voltage lines
125. Each data line 171 may include one or more source
electrodes, such as source electrode 173, which are config-
ured to extend toward corresponding gate electrodes 124.
Date lines 171 may be further configured to transmit (or
otherwise transfer) data signals to various components of the
liquid crystal display.

Respective drain electrodes 175 may be configured to
include corresponding rod-shaped end portions facing, with
respect to gate electrode 124, corresponding source elec-
trodes 173. Other end portion(s) of respective drain elec-
trodes 175 may be configured to include a relatively large
area.

According to various exemplary embodiments, data con-
ductors 171 and 175 may be disposed on (or as) a single layer
or multiple layers including two or more conductive layers.

Corresponding sets of gate electrodes 124, source elec-
trodes 173, and drain electrodes 175 may be configured to
form respective switching devices, such as, respective thin
film transistors (TFT) having corresponding extension pot-
tions 154 of respective semiconductors 151. In various exem-
plary embodiments, semiconductors 151 may have a substan-
tially similar planar shape as data conductors 171 and 175,
except for respective channel portions of the corresponding
TFTs.

First passivation layer 180x may be disposed on data lines
171, drain electrodes 175, and at least one exposed portion of
extension portions 154 of semiconductors 151. First passiva-
tion layer 180x may be manufactured from (or include) one or
more suitable organic insulating materials, inorganic insulat-
ing materials, and/or the like.

Second passivation layer 180y may be disposed on first
passivation layer 180x. Second passivation layer 180y may be
manufactured from (or include) one or more suitable organic
materials, and may be configured to cover corresponding data
lines 171. According to certain exemplary embodiments, sec-
ond passivation layer 180y may have a substantially flat upper
surface.

While not illustrated, second passivation layer 180y may,
in certain other exemplary embodiments, be configured as a
color filter. As such, at least one other layer (not shown) may
be disposed on second passivation layer 180y. For example, a
TFT array panel may include at least one capping layer dis-
posed on at least one color filter. The capping layer(s) may be
configured to prevent exposure of liquid crystal layer 3 to at
least one pigment of the color filter(s). In this manner, the
capping layer(s) may be manufactured from (or include) one
or more suitable insulating materials, such as silicon nitride
(SiNx), etc.

Fifth contact hole (or via) 184 may be configured to extend
through first passivation layer 180x, second passivation layer
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180y, and gate insulating layer 140 and, thereby, configured
to expose at least a portion of corresponding common voltage
lines 125.

Common electrode 131 may be disposed on second passi-
vation layer 180y. In various exemplary embodiments, com-
mon electrode 131 may be manufactured from (or include)
one or more transparent conductive materials, such as alumi-
num zine oxide (AZO), gallium zinc oxide (GZO), indium tin
oxide (ITO), indium zinc oxide (IZO), and/or the like. Com-
mon electrode 131 may be electrically connected to corre-
sponding common voltage lines 125 via fifth contact hole
184. As such, common electrode 131 may be configured to
receive one or more predetermined voltages, such as common
voltage Vcom, from common voltage lines 125. Accordingly,
common electrode 131 may be configured as a surface-type
common electrode and, as a result, may be disposed on an
entire surface of substrate 110. The common electrode 131
has a plurality of openings 138 exposing portions of the drain
electrodes 175, respectively.

Third passivation layer 180z may be disposed on common
electrode 131. One or more pixel electrodes, such as pixel
electrode 191, may be disposed on third passivation layer
180z. Pixel electrodes 191 may be manufactured from (or
include) one or more transparent conductive materials, such
as AZ0, GZ0, ITO, 170, and/or the like.

Sixth contact holes 183 may be configured to extend
through first passivation layer 180x, second passivation layer
180y, and third passivation layer 180z and, thereby, config-
ured to expose at least a portion of respective drain electrodes
175. In this manner, corresponding pixel electrodes 191 may
be electrically connected to respective drain electrodes 175
via sixth contact hole 183. As such, pixel electrodes 191 may
be enabled to receive one or more data voltages via six contact
hole 183. Corresponding pixel electrodes 191 may be config-
ured to include one or more branch electrodes, such as branch
electrode 193, which respectively extend in a substantially
parallel direction. According to one exemplary embodiment,
branch electrodes 193 may be spaced apart from one another.
In this manner, corresponding lower and upper horizontal
portions 192 may be configured to connect respective upper
and lower ends of branch electrodes 193. Respective branch
electrodes 193 of corresponding pixel electrodes 191 may be
disposed, e.g., bent or otherwise formed, along (or in juxta-
position to) respective data lines 171. As such, at least two
adjacent branch electrodes 193 of respective pixel electrodes
191 may be configured to overlap common electrode 131,
which may be configured as a single, surface-type common
electrode.

According to various exemplary embodiments, an electric
field may be generated via common electrode 131 and one or
more of pixel electrodes 191. For instance, application of at
least one data voltage to respective pixel electrodes 191 and
application of at least one voltage to common electrode 131,
e.g., common voltage Vcom, may be configured to generate
an electric field, which may be imposed upon liquid crystal
layer 3. The generated electric field may be utilized to control
the orientation of liquid crystal molecules of liquid crystal
layer 3.

With continued reference to FIGS. 5 and 6, upper panel 200
will now be described in more detail. According to one exem-
plary embodiment, upper panel 200 includes insulation sub-
strate 210 upon which one or more light blocking members,
such as light blocking member 220, may be disposed. While
not illustrated, at least one color filter may be disposed on
insulation substrate 210. It is noted, however, that in instances
when at least one color filter is disposed on second passivation
layer 180y, which may be disposed on thin film transistor



US 8,896,799 B2

11

array panel 100, at least one color filter may not be disposed
onupper panel 200, e.g., disposed on insulation substrate 210.

According to one exemplary embodiment, driver gate
wires 126 and driver data wires 176 that are disposed in at
least a portion of peripheral area 400 of thin film transistor
array panel 100 and are exposed by first contact hole 181a and
third contact hole 182a, may be connected by first connecting
member 81a (shown in FIGS. 3 and 4). Similarly, driver gate
wires 127 and driver data wires 177 that are exposed by
second contact hole 1815 and fourth contact hole 1826 may
be connected by second connecting member 815 (shown in
FIG. 3).

With reference to FIGS. 3-5, first connecting member 81a
and second connecting member 815 may be disposed on a
same layer as common electrode 131. Third passivation layer
180z may be disposed on first connecting member 8la.
Dummy electrode layer 91a may be disposed on a same layer
as pixel electrodes 191, which may be disposed on third
passivation layer 180z.

According to various exemplary embodiments, common
electrode 131 may be disposed below third passivation layer
180z. In certain exemplary embodiments, however, corre-
sponding pixel electrodes 191 may be disposed on third pas-
sivation layer 180z, but these pixel electrodes 191 may be
disposed below third passivation layer 180z. As such, com-
mon electrode 131 may be disposed on third passivation layer
180z. Further, common electrode 131 may be configured to
include at least one branch electrode and respective pixel
electrodes 191 may be configured to include respective plate-
type electrodes. It is noted, however, that common electrode
131 may be alternatively configured as a plate-type electrode
and respective pixel electrodes 191 may be configured as
corresponding branch electrodes.

Another liquid crystal display according to various other
exemplary embodiments will now be described in association
with FIGS. 1-3, 7 and 8. FIG. 7 is a layout view of an exem-
plary pixel of another liquid crystal display, according to an
exemplary embodiment. FIG. 8 is a cross-sectional view of
the liquid crystal display of FIG. 7 taken along sectional line
VIII-VIIL

Itis noted that the liquid crystal display illustrated in FIGS.
7 and 8 includes similar constituent components and configu-
rations as the liquid crystal display described in association
with FIGS. 1-6. As such, a detailed description of similar
constituent components and configurations will be omitted.

With continued reference to FIGS. 1-3, and as seen in
FIGS. 7 and 8, a liquid crystal display may be configured to
include thin film transistor array panel 100, upper panel 200
facing thin film transistor array 100, and liquid crystal layer 3
disposed between thin film transistor array panel 100 and
upper panel 200.

Thin film transistor array panel 100 will now be described
in more detail.

According to various exemplary embodiments, thin film
transistor array panel 100 may be configured to include insu-
lation substrate 100 upon which a gate conductor including
one or more gate lines 121 and one or more common voltage
lines 125 may be disposed. Driver gate wires 126 and 127
may also be disposed on insulation substrate 110. While not
illustrated, one or more driving signal transmission lines may
be disposed below second sealant 3015, and at least a portion
of the one or more driving signal transmission lines may be
disposed on a same layer as the gate conductor. The driving
signal transmission line(s) may be configured to transmit (or
otherwise transfer) at least one driving signal to various com-
ponents of the liquid crystal display.
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In various exemplary embodiments, gate insulating layer
140 may be disposed on gate conductors 121, 125, 126, and
127.

One or more semiconductors 151 including corresponding
extension portions 154 may be disposed on gate insulating
layer 140. One or more ohmic contacts 161 may be disposed
on respective semiconductors 151, however, in other exem-
plary embodiments, the ohmic contact(s) and may be omitted.

A data conductor including one or more data lines 171 and
one or more drain electrodes 175 may be disposed on the
ohmic contacts 161 and gate insulating layer 140. In this
manner, driver data wires 176 and 177 may also be disposed
on the ohmic contact(s) and gate insulating layer 140.

First passivation layer 180x may be disposed on driver data
wires 176 and 177 and gate insulating layer 140. Second
passivation layer 180y may be disposed on first passivation
layer 180x.

First contact hole (or via) 181« and second contact hole (or
via) 1815 may be configured to extend through first passiva-
tion layer 180x, second passivation layer 180y, and gate insu-
lating layer 140 and, thereby, configured to expose at least
respective portions of driver gate wires 126 and 127. Third
contact hole (or via) 182a and fourth contact hole (or via)
1825 may be configured to extend through first passivation
layer 180x and second passivation layer 180y and, thereby,
configured to expose at least respective portions of driver data
wires 176 and 177.

Seventh contact hole (or via) 181 may be configured to
extend through first passivation layer 180x and second passi-
vation layer 180y and, thereby, configured to expose at least
respective portions of corresponding drain electrodes 175.
One or more pixel electrodes 191 may be disposed on second
passivation layer 180y. Pixel electrodes 191 may be config-
ured as surface-type pixel electrodes that are configured to fill
a majority of a region (or area) surrounded by gate lines 121
and data lines 171. As a whole, pixel electrodes 191 may
define a polygonal shape exhibiting side regions extending in
a substantially parallel direction with an extension direction
of gate lines 121 and data lines 171. It is noted that one or
more edge regions ata lower side on which thin film transistor
array panel 100 is disposed may be chamfered. It is contem-
plated, however, that the shape of pixel electrodes 191 is not
limited to the aforementioned configuration and, thereby, any
suitable shape may be utilized. Pixel electrodes 191 may be
manufactured from (or include) one or more transparent con-
ductive materials, such as AZO, GZO, ITO, [ZO, and/or the
like. Pixel electrodes 191 may be configured to receive data
voltage(s) from corresponding drain electrodes 175 by way of
seventh contact hole 181.

Respective portions of driver gate wires 126 and driver data
wires 176 that are exposed by first contact hole 181a and third
contact hole 1824 may be connected by first connecting mem-
ber 81a. As such, first connecting member 81a may be con-
figured to cover first contact hole 1814 and third contact hole
182a. Corresponding portions of respective driver gate wires
127 and corresponding driver data wires 177 that are exposed
by second contact hole 1815 and fourth contact hole 1825
may be connected by second connecting member 815. As
such, second connecting member 815 may be configured to
cover second contact hole 1815 and fourth contact hole 1824.

First connecting member 81a and second connecting mem-
ber 815 may be disposed on a same layer as pixel electrodes
191.

Third passivation layer 180z may be disposed on pixel
electrodes 191, first connecting member 8la, and second
connecting member 815. Eighth contact hole 182 may be
configured to extend through third passivation layer 180z,
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second passivation layer 180y, first passivation layer 180x,
and gate insulating layer 140. Eighth contact hole 182 may be
configured to expose at least respective portions of common
voltage lines 125, such as, for example, respective portions of
extension portions 125a.

Common electrode 131 and dummy electrode layer 91a
may be disposed on a same layer, and may be disposed on
third passivation layer 180z. Common electrode 131 and
dummy electrode layer 91a may be manufactured from one or
more transparent conductive materials, such as AZO, GZO,
ITO, 170, and/or the like.

Common electrode 131 may be configured to include a pair
of vertical portions 135 covering corresponding data lines
171. Common electrode 131 may further include one or more
branch electrodes 133 disposed between two corresponding
vertical portions 135 that are spaced apart from each other, as
well as include lower horizontal portion 132a and upper
horizontal portion 1325 configured to connect respective ends
of branch electrodes 133. Vertical portions 135 may be con-
figured in a substantially parallel direction with an extension
direction of respective data lines 171. In this manner, vertical
portions 135 may be configured to overlap corresponding
data lines 171 while, at the same time, covering respective
data lines 171. Lower and upper horizontal portions 132a and
1325 may be configured to extend in a substantially parallel
direction with an extension direction of corresponding gate
lines 121. Branch electrodes 133 may be configured to extend
in a substantially parallel direction with one another, as well
as configured to form respective beveled angles with respect
to an extension direction of corresponding gate lines 121.
According to certain exemplary embodiments, the bevel
angle may be 45 degrees or more. An upper branch electrode
and a lower branch electrode may have substantially inversive
symmetries with respect to an imaginary horizontal central
line of common electrode 131. Adjacent common electrodes
131 may be configured to share a single vertical portion 135
and, thereby, configured to be connected to one another. In
this manner, common electrode 131 may be configured to
receive at least one predetermined voltage, such as a common
voltage Veom, from respective common voltage lines 125 by
way of eighth contact hole 182. Common electrode 131 may
be configured to overlap one or more (or all) of pixel elec-
trodes 191. According to one exemplary embodiment, at least
two adjacent branch electrodes 133 of respective common
electrodes 131 may be configured to overlap a surface-type
single pixel electrode 191.

Upper panel 200 will now be described in more detail.

According to various exemplary embodiments, upper
panel 200 includes insulation layer 210 upon which one or
more light blocking members 220 may be disposed. While
not illustrated, at least one color filter may be disposed on
insulation substrate 210. In instances when at least one color
filter is disposed on second passivation layer 180y, which is
disposed on thin film transistor array panel 100, at least one
color filter may not be disposed on upper panel 200.

According to one exemplary embodiment, corresponding
portions of driver gate wires 126 and driver data wires 176
that are disposed in peripheral area 400 of thin film transistor
array panel 100 of the liquid crystal display of FIGS. 7 and 8
and are exposed by first contact hole 181a and third contact
hole 182a, may be connected by first connecting member
81a. In this manner, corresponding portions of respective
driver gate wires 127 and driver data wires 177 that are
exposed by second contact hole 1815 and fourth contact hole
1825 may be connected by second connecting member 815,

First connecting member 814 and second connecting mem-
ber 815 may be disposed on a same layer as pixel electrodes
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191. Third passivation layer 180z may be disposed on first
connecting member 81a. Dummy electrode layer 91a may be
disposed on a same layer as common electrodes 131, which
are disposed on third passivation layer 180z.

According to various exemplary embodiments, any one of
two field generating electrodes, such as common electrodes
131 and pixel electrodes 191, overlapping one another may be
configured as a surface type electrode, while the respective
other one of the field generating electrodes has a branch
portion. It is contemplated, however, that the liquid crystal
displays described herein are applicable to various other simi-
lar and/or equivalent types of thin film transistor array panels
having at least two field generating electrodes on a single
display panel.

While certain exemplary embodiments and implementa-
tions have been described herein, other embodiments and
modifications will be apparent from this description. Accord-
ingly, the invention is not limited to such embodiments, but
rather to the broader scope of the presented claims and vari-
ous obvious modifications and equivalent arrangements.

What is claimed is:

1. A liquid crystal display, comprising:

a first substrate;

a second substrate facing the first substrate, the first sub-
strate and the second substrate comprising a display area
and a peripheral area peripherally about the display area;

a first sealant;

a second sealant spaced apart from the first sealant, the
second sealant being disposed in the peripheral area; and

a gate driving circuit portion disposed on the first substrate
and between the first sealant and the second sealant.

2. The liquid crystal display of claim 1, wherein a region
disposed between the first sealant and the second sealant is
vacuous or filled with one or more gasses.

3. The liquid crystal display of claim 2, further comprising:

a liquid crystal layer disposed between the first substrate
and the second substrate, the liquid crystal layer being
surrounded by the first sealant.

4. The liquid crystal display of claim 2, further comprising:

a first insulating layer disposed in the display area of the
first substrate;

a first field generating electrode disposed on the first insu-
lating layer;

a first contact hole;

a second contact hole;

a first driving signal line disposed on the gate driving
circuit portion and exposed by the first contact hole;

a second driving signal line disposed on the gate driving
circuit portion and exposed by the second contact hole;
and

aconnecting member covering the first contact hole and the
second contact hole,

wherein the first insulating layer covers the connecting
member.

5. The liquid crystal display of claim 4, further comprising:

an electrode member disposed on the first insulating layer.

6. The liquid crystal display of claim 5, further comprising:

a second field generating electrode disposed on the first
insulating layer and overlapping the first field generating
electrode,

wherein the electrode member is disposed on a same layer
as the second field generating electrode.

7. The liquid crystal display of claim 6, further comprising:

a second insulating layer disposed below the first insulat-
ing layer,
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wherein the first driving signal line and the second driving
signal line are disposed below the second insulating
layer, and

wherein the second insulating layer comprises at least a
portion of the first contact hole and the second contact
hole.

8. The liquid crystal display of claim 7, further comprising:

a gate line disposed in the display area of the first substrate;

a gate insulating layer disposed on the gate line; and

a data line disposed on the gate insulating layer,

wherein the first driving signal line is disposed on a same
layer as the gate line, and

wherein the second driving signal line is disposed on a
same layer as the data line.

9. The liquid crystal display of claim 8, wherein the first
contact hole extends through the gate insulating layer and the
second insulating layer, and the second contact hole extends
through the second insulating layer.

10. The liquid crystal display of claim 9, further compris-
ing:

a signal transmission line disposed on the first substrate
and below the second sealant, the signal transmission
line being configured to transmit a signal to the gate
driving circuit portion.

11. The liquid crystal display of claim 4, further compris-

ing:

a second insulating layer disposed below the first insulat-
ing layer,

wherein the first driving signal line and the second driving
signal line are disposed below the second insulating
layer, and

wherein the second insulating layer comprises at least a
portion of the first contact hole and the second contact
hole.

12. The liquid crystal display of claim 11, further compris-

ing:

a gate line disposed in the display area of the first substrate;

a gate insulating layer disposed on the gate line; and

a data line disposed on the gate insulating layer,

wherein the first driving signal line is disposed on a same
layer as the gate line, and

wherein the second driving signal line is disposed on a
same layer as the data line.

13. The liquid crystal display of claim 12, wherein the first
contact hole extends through the gate insulating layer and the
second insulating layer, and the second contact hole extends
through the second insulating layer.

14. The liquid crystal display of claim 13, further compris-
ing:

a signal transmission line disposed below the second seal-
ant, the signal transmission line being configured to
transmit a signal to the gate driving circuit portion.

15. The liquid crystal display of claim 4, further compris-

ing:

a signal transmission line disposed on the first substrate
and below the second sealant, the signal transmission
line being configured to transmit a signal to the gate
driving circuit portion.

16. The liquid crystal display of claim 2, further compris-

ing:

a signal transmission line disposed on the first substrate
and below the second sealant, the signal transmission
line being configured to transmit a signal to the gate
driving circuit portion.

17. A liquid crystal display, comprising:

a first substrate;
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a second substrate facing the first substrate, the first sub-
strate and the second substrate comprising a display area
and aperipheral area peripherally about the display area;

a first field generating electrode disposed in the display
area of the first substrate;

a first insulating layer disposed on the first field generating
electrode;

a first contact hole;

a second contact hole;

a first driving signal line disposed in the peripheral area of
the first substrate, at least a portion of the first driving
signal line being exposed by the first contact hole;

a second driving signal line disposed in the peripheral area
of the first substrate, at least a portion the second driving
signal line being exposed by the second contact hole;
and

aconnecting member covering the first contact hole and the
second contact hole,

wherein the connecting member is disposed on a same
layer as the first field generating electrode, and

wherein the first insulating layer covers the connecting
member.

18. The liquid crystal display of claim 17, further compris-

ing:

a first sealant; and

a second sealant spaced apart from the first sealant and
disposed in the peripheral area of the first substrate,

wherein a region disposed between the first sealant and the
second sealant is vacuous or filled with one or more
gasses.

19. The liquid crystal display of claim 18, further compris-

ing:

a liquid crystal layer disposed between the first substrate
and the second substrate, the liquid crystal layer being
surrounded by the first sealant.

20. The liquid crystal display of claim 18, further compris-

ing:

an electrode member disposed on the first insulating layer
and covering the connecting member.

21. The liquid crystal display of claim 20, further compris-

ing:

a second field generating electrode disposed in the display
area of the first substrate and overlapping the first field
generating electrode, the first insulating layer being dis-
posed between the first field generating electrode and the
second field generating electrode,

wherein the electrode member is disposed on a same layer
as the second field generating electrode.

22. The liquid crystal display of claim 21, further compris-

ing:

a second insulating layer disposed below the first insulat-
ing layer,

wherein the first driving signal line and the second driving
signal line are disposed below the second insulating
layer, and

wherein the second insulating layer comprises at least
respective portions of the first contact hole and the sec-
ond contact hole.

23. The liquid crystal display of claim 22, further compris-

ing:

a gateline disposed in the display area of the first substrate;

a gate insulating layer disposed on the gate line; and

a data line disposed on the gate insulating layer,

wherein the first driving signal line is disposed on a same
layer as the gate line, and

wherein the second driving signal line is disposed on a
same layer as the data line.
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24. The liquid crystal display of claim 23, wherein the first
contact hole extends through the gate insulating layer and the
second insulating layer, and the second contact hole extends
through the second insulating layer.

25. The liquid crystal display of claim 18, further compris-
ing:

asecond field generating electrode disposed in the display

area of the first substrate and overlapping the first field
generating electrode, the first insulating layer being dis-
posed between the first field generating electrode and the
second field generating electrode,

wherein the electrode member is disposed on a same layer

as the second field generating electrode.

26. The liquid crystal display of claim 25, further compris-
ing:

a second insulating layer disposed below the first insulat-

ing layer,

wherein the first driving signal line and the second driving

signal line are disposed below the second insulating
layer, and

wherein the second insulating layer comprises respective

portions of the first contact hole and the second contact
hole.

27. The liquid crystal display of claim 26, further compris-
ing:

a gate line disposed in the display area;
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a gate insulating layer disposed on the gate line; and

a data line disposed on the gate insulating layer,

wherein the first driving signal line is disposed on a same
layer as the gate line, and

wherein the second driving signal line is disposed on a
same layer as the data line.

28. The liquid crystal display of claim 27, wherein the first
contact hole extends through the gate insulating layer and the
second insulating layer, and the second contact hole extends
through the second insulating layer.

29. The liquid crystal display of claim 18, further compris-
ing:

a signal transmission line disposed on the first substrate
and below the second sealant, the signal transmission
line being configured to transmit a signal to the first
driving signal line and the second driving signal line.

30. The liquid crystal display of claim 17, further compris-
ing:

a first sealant;

a second sealant spaced apart from the first sealant and

disposed in the peripheral area of the first substrate; and

a signal transmission line disposed on the first substrate
and below the second sealant, the signal transmission
line being configured to transmit a signal to the first
driving signal line and the second driving signal line.
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