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FIG. 4
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LIQUID CRYSTAL DISPLAY

[0001] This application claims priority to Korean Patent
Application No. 10-2008-0094016, filed on Sep. 25, 2008,
and all the benefits accruing therefrom under 35 U.S.C. § 119,
the contents of which in its entirety are herein incorporated by
reference.

BACKGROUND OF THE INVENTION

[0002] (a) Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play. More particularly, the present invention relates to a
liquid crystal display including a delta type pixel type.
[0004] (b) Description of the Related Art

[0005] A liquid crystal display (“LCD”) is a widely used
type of flat panel display. In general, an LCD includes two
panels, each provided with field-generating electrodes, and a
liquid crystal (“LC”) layer interposed between the two pan-
els. The LCD displays images by applying voltages to the
field-generating electrodes, to generate an electric field in the
LC layer. The electric field determines orientations of LC
molecules in the LC layer to adjust a polarization of incident
light.

[0006] Typically, a plurality of pixel electrodes and thin
film transistors are disposed in a substantially matrix pattern
on a first display panel of the two display panels (hereinafter
referred to as “a thin film transistor array panel”), and red,
green, and blue color filters are disposed on a second display
panel of the two display panels. A common electrode covers
an entire surface of the second display panel (hereinafter
referred to as “a common electrode panel”).

[0007] The liquid crystal display is typically classified as
either a stripe type or a delta type, based on a pixel structure
of the liquid crystal display. Furthermore, a delta type liquid
crystal display is generally used to display a motion picture
and/or in a stop image data display. Thus, the delta type liquid
crystal display is often used in equipment such as a digital
camera and a digital camcorder, for example.

[0008] A decrease in size, measured along a longitudinal
direction of a liquid crystal display, is desired to improve the
liquid crystal display.

BRIEF SUMMARY OF THE INVENTION

[0009] Exemplary embodiments of present invention pro-
vide advantages which include, but are not limited to, a sub-
stantially reduce width of an upper part and/or a lower part of
a liquid crystal display. In an exemplary embodiment, the
liquid crystal display is a delta type liquid crystal display.

[0010] A liquid crystal display according to an exemplary
embodiment of the present invention includes: aliquid crystal
panel assembly including pixels, gate lines, data lines and a
first gate driver; and a driving chip disposed on the liquid
crystal panel assembly. A shape of the liquid crystal panel
assembly is rectangular and the liquid crystal panel assembly
includes first long edge and a short edge. The data lines extend
in a first direction substantially parallel to the long edge, and
the gate lines extend in a second direction substantially par-
allel to the first long edge. The pixels are disposed in pixels
rows and are connected to the gate lines and the data lines. The
first gate driver is disposed on a peripheral area of the first
long edge, and the driving chip is connected to the data lines.
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[0011] A shape ofthe pixels may be rectangular and each of
the pixels may include a long edge and a short edge. The long
edge of the pixels may be substantially parallel to the gate
lines, and the short edge of the pixels may be substantially
parallel to the data lines.

[0012] Thefirst gate driver may be integrated into the liquid
crystal panel assembly.

[0013] The pixel rows may include: a first pixel row in
which respective pixels therein are arranged in a first
sequence comprising a red pixel, a green pixel and a blue
pixel; and a second pixel row in which respective pixels
therein are arranged in a second sequence comprising a green
pixel, a blue pixel and a red pixel. The first sequence of the
first pixel row and the second sequence of the second pixel
row are alternately repeated in subsequent pixel rows of the
pixel rows.

[0014] The gate lines may include curves proximate to the
pixels and may be disposed between adjacent pixels.

[0015] The gate lines may include a first gate line, a second
gate line, and a third gate line. The first gate line is connected
to the red pixel of the first pixel row and the green pixel of the
second pixel row, the second gate line is connected to the
green pixel of the first pixel row and the blue pixel of the
second pixel row, and the third gate line is connected to the
blue pixel of the first pixel row and the red pixel of the second
pixel row.

[0016] The driving chip may include a signal controller and
a latch. The signal controller may convert an input image
signal into an output image signal and may generate a gate
control signal and a data control signal. The latch may apply
the output image signal and the data control signal to the data
line.

[0017] The signal converter may convert the input image
signal into the output image signal by exchanging a number
corresponding to a given gate line and a number correspond-
ing to a given data line based on a position coordinate of data
represented by the number corresponding to the given gate
line and the number corresponding to the given data line.
[0018] The liquid crystal panel assembly may further
include a second long edge, opposite to and substantially
parallel to the first long edge, and a second gate driver dis-
posed proximate to the second long edge.

[0019] The second gate driver may be integrated into the
liquid crystal panel assembly.

[0020] Odd-numbered gate lines of the gate lines may be
connected to the first gate driver, and even-numbered gate
lines of the gate lines may be connected to the second gate
driver.

[0021] When a resolution of a display area of the liquid
crystal panel assembly is AxB, a number of data lines extend-
ing in the first direction is less than a number of gate lines
extending in the second direction by a factor of B/3A.
[0022] Thus, according to exemplary embodiments of the
present invention, a gate driver is integrated an upper portion
of a liquid crystal panel assembly, and a data driver is
mounted directly on a right portion of the liquid crystal panel
assembly as one integrated circuit (“IC”) chip such that a
length, along a longitudinal direction of the liquid crystal
panel assembly, is substantially reduced and/or effectively
minimized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above and other aspects, features and advan-
tages of the present invention will become more readily
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apparent by describing in further detail exemplary embodi-
ments thereof with reference to the accompanying drawings,
in which:

[0024] FIG. 1 is a block diagram of an exemplary embodi-
ment of a liquid crystal display according to the present
invention;

[0025] FIG. 2 is an equivalent circuit diagram of an exem-
plary embodiment of a liquid crystal display according to the
present invention;

[0026] FIGS. 3 and 4 are signal timing diagrams of an
exemplary embodiment of a driving signal of a liquid crystal
display according to the present invention; and

[0027] FIG. 5 is a block diagram of an alternative exem-
plary embodiment of a liquid crystal display according to the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0028] The invention will now be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
The present 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 com-
plete, and will fully convey the scope of the invention to those
skilled in the art. Like reference numerals refer to like ele-
ments throughout.

[0029] It will be understood that when an element is
referred to as being “on” another element, it can be directly on
the other element or intervening elements may be present
therebetween. In contrast, when an element is referred to as
being “directly on” another element, there are no intervening
elements present. As used herein, the term “and/or” includes
any and all combinations of one or more of the associated
listed items.

[0030] It will be understood that 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 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
discussed below could be termed a second element, compo-
nent, region, layer or section without departing from the
teachings of the present invention.

[0031] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises” and/
or “comprising,” or “includes” and/or “including,” when used
in this specification, specify the presence of stated features,
regions, integers, steps, operations, elements and/or compo-
nents, but do not preclude the presence or addition of one or
more other features, regions, integers, steps, operations, ele-
ments, components and/or groups thereof.

[0032] Furthermore, relative terms, such as “lower” or
“bottom” and “upper” or “top” may be used herein to describe
one element’s relationship to other elements as illustrated in
the Figures. It will be understood that relative terms are
intended to encompass different orientations of the device in
addition to the orientation depicted in the Figures. For
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example, if the device in one of the figures is turned over,
elements described as being on the “lower” side of other
elements would then be oriented on the “upper” side of the
other elements. The exemplary term “lower” can, therefore,
encompass both an orientation of “lower” and “upper,”
depending upon the particular orientation of the figure. Simi-
larly, if the device in one of the figures were turned over,
elements described as “below” or “beneath” other elements
would then be oriented “above” the other elements. The
exemplary terms “below” or “beneath” can, therefore,
encompass both an orientation of above and below.

[0033] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which the present invention belongs. It will be further under-
stood that terms, such as those defined in commonly used
dictionaries, should be interpreted as having a meaning which
is consistent with their meaning in the context of the relevant
art and the present disclosure, and will not be interpreted in an
idealized or overly formal sense unless expressly so defined
herein.

[0034] Exemplary embodiments of the present invention
are described herein with reference to cross section illustra-
tions which are schematic illustrations of idealized embodi-
ments of the present invention. As such, variations from the
shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, embodiments of the present invention should not be
construed as limited to the particular shapes of regions illus-
trated herein but are to include deviations in shapes which
result, for example, from manufacturing. For example, a
region illustrated or described as flat may, typically, have
rough and/or nonlinear features. Moreover, sharp angles
which are illustrated may be rounded. Thus, the regions illus-
trated 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 present invention.
[0035] Hereinafter, a liquid crystal display according to an
exemplary embodiment of the present invention will be
described in further detail with reference to FIGS. 1 and 2.
[0036] FIG. 1 is a block diagram of an exemplary embodi-
ment of a liquid crystal display according to the present
invention, and FIG. 2 is an equivalent circuit diagram of an
exemplary embodiment of a liquid crystal display according
to the present invention.

[0037] As shown in FIG. 1, a liquid crystal display accord-
ing to an exemplary embodiment of the present invention
includes a liquid crystal panel assembly 300, a gate driver 400
and a data driver 500. In an exemplary embodiment, the data
driver 500 includes a latch 550 and a signal controller 600.
[0038] The liquid crystal panel assembly 300 has a longer
length in a transverse direction than in a longitudinal direc-
tion, as shown in FIG. 1. The liquid crystal panel assembly
300 includes a plurality of signal lines G1-Gn and D1-Dm,
and a plurality of pixels connected thereto and disposed in a
substantially matrix pattern on the liquid crystal panel assem-
bly 300. Each pixel includes a red pixel R, a green pixel G and
a blue pixel B. In addition, as shown in FIG. 2, the liquid
crystal panel assembly 300 includes a lower panel 100 and an
upper panel 200 disposed opposite to, e.g., facing, the lower
panel 100, and a liquid crystal layer 3 interposed therebe-
tween.

[0039] In an exemplary embodiment, the gate driver 400,
the data driver 500 and the plurality of signal lines G, -G,, and
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D,-D,, are disposed on the lower panel 100. More specifi-
cally, the lower panel 100 according to an exemplary embodi-
ment includes a plurality of gate lines G,-G,, which transmit
gate signals (e.g., scanning signals) and a plurality of data
lines D,-D,, which transmit data voltages.

[0040] As shown in FIG. 1, the gate driver 400 is disposed
on an upper portion (relative to the data driver 500) of the
liquid crystal panel assembly 300, and the data driver 500 is
disposed on a right portion (relative to the gate driver 400) of
the liquid crystal panel assembly 300. The gate lines G,-G,,
extend substantially parallel to each other in a column direc-
tion and are curved at every pixel, and the data lines D,-D,,
extend substantially parallel to each other in a row direction.
[0041] Each pixel, e.g., each of the red pixel R, the green
pixel G and the blue pixel B, such as a pixel connected with an
i-th (where i=1, 2, . . ., n) gate line Gi and a j-th (where j=1,
2, ..., m) data line Dj, includes a switching element Q
connected to an i-th gate line Gi and a j-th data line Dj, as well
as a liquid crystal capacitor Clc and a storage capacitor Cst
connected thereto.

[0042] In an exemplary embodiment, the switching ele-
ment Q is a three-terminal element, such as a thin film tran-
sistor (“TFT”), for example, disposed on the lower panel 100,
and (more particularly) includes a control terminal connected
to the i-th gate line Gi, an input terminal connected to the j-th
data line Dj, and an output terminal connected to the liquid
crystal capacitor Clc and the storage capacitor Cst, as shown
in FIG. 2.

[0043] The liquid crystal capacitor Clc includes two termi-
nals, e.g., a pixel electrode 191 on the lower panel 100 and a
common electrode 270 on the upper panel 200, and the liquid
crystal layer 3 disposed between the pixel electrode 191 and
the common electrode 270 as a dielectric material, as shown
in FIG. 2. The pixel electrode 191 is connected to the switch-
ing element Q, and the common electrode 270 is disposed on
an entire surface of the upper panel 200 and receives a com-
mon voltage Vcom. In an alternative exemplary embodiment,
the common electrode 270 may be disposed on the lower
panel 100, and, in this case, at least one of the pixel electrode
191 and the common electrode 270 are formed in alinear, e.g.,
bar, shape.

[0044] Thestorage capacitor Cst is an auxiliary capacitorto
the liquid crystal capacitor Clc, and includes a separate signal
line (not shown) disposed on the lower panel 100 and the pixel
electrode 191 overlapping the separate signal line with an
insulator interposed therebetween. In an exemplary embodi-
ment, a predetermined voltage, such as the common voltage
Vcom, for example, is applied to the separate signal line.
[0045] To implement color display, each pixel displays
each primary color (e.g., spatial division) or, alternatively,
pixels PX alternately display the primary colors over time
(e.g., temporal division). As a result, a desired color is recog-
nized by the spatial or temporal sum of the primary colors.
FIG. 2, for example, shows an exemplary embodiment in
which spatial division, in which each pixel includes a color
filter 230 which displays one of the primary colors at a region
of the upper panel 200 corresponding to the pixel electrode
191. In an alternative exemplary embodiment, however, the
color filter 230 may be disposed above or, alternatively, below
the pixel electrode 191 on the lower panel 100.

[0046] Referring again to FIG. 1, the red pixel R, the green
pixel G and the blue pixel B are arranged in the sequence of
the red pixel R, the green pixel G and the blue pixel B in a first
pixel row, and are arranged in the sequence of the green pixel
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G, the blue pixel B, and the red pixel R in a second pixel row.
Remaining pixels in the liquid crystal panel assembly 300 are
alternately repeated in the pixel sequence of the first pixel row
and the second pixel row, as shown in FIG. 1. In an exemplary
embodiment, the pixels R, G, and B have a substantially
rectangular shape wherein longitudinal edges, e.g., long
edges, are substantially parallel to the gate lines G,-G,, and
latitudinal edges, e.g., short edges, are substantially parallel
to the data lines D,-D,,,.

[0047] Inan exemplary embodiment, the pixels of the first
pixel row and the pixels of the second pixel row are alternately
arranged so that one dot, e.g., a base unit for displaying
images, includes the red pixel R of the first pixel row, and the
green pixel G and the blue pixel B of the second pixel row, or
the red pixel R and the green pixel G of the first pixel row, and
the blue pixel B of the second pixel row. The above-men-
tioned configuration is referred to as a delta type.

[0048] The pixels of the first pixel row and the pixels of the
second pixel row are alternately arranged such that the gate
lines G,-G,, are curved for every pixel and extend in the
column direction.

[0049] In an exemplary embodiment, the liquid crystal
panel assembly 300 includes at least one polarizer (not
shown).

[0050] Referring again to FIG. 1, a gray voltage generator
800 generates a plurality of gray voltages (and/or reference
gray voltages) related to a transmittance of the pixels R, G,
and B.

[0051] The gate driver 400 is connected to the gate lines G,
to G,, of the liquid crystal panel assembly 300, and applies
gate signals, e.g., a gate-on voltage Von and a gate-off voltage
Voff, to the gate lines G, to G,,.

[0052] The data driver 500 is connected to the data lines D,
to D,, of the liquid crystal panel assembly 300, and selects a
gray voltage from the gray voltage generator 800 to apply a
selected gray voltage as a data voltage to the data lines D, to
D,,. However, when the gray voltage generator 800 does not
provide respective voltages for every gray but instead only
provides a predetermined number of reference gray voltages,
the data driver 500 divides the reference gray voltages to
generate gray voltages for an entire gray scale range and
selects a data signal from among the entire gray scale range.
[0053] Inanexemplary embodiment, the data driver 500 is
directly mounted as at least one integrated circuit (“IC”) chip
on the right portion of the liquid crystal panel assembly 300,
and the gate driver 400 is directly integrated with the liquid
crystal panel assembly 300 along with the plurality of signal
lines G,-G,, and D,-D,,, and the thin film transistor switching
element Q, and is disposed on the upper portion of the liquid
crystal panel assembly 300 (best shown in FIG. 1).

[0054] Thus, in an exemplary embodiment, the gate driver
400 is directly integrated with the upper portion of the liquid
crystal panel assembly 300 and the data driver 500 is directly
mounted as at least one IC chip on the right portion of the
liquid crystal panel assembly 300. As a result, a length, mea-
sured in a longitudinal direction of the liquid crystal panel
assembly 300 is substantially reduced and/or effectively
minimized. Thus, an area required by the gate driver 400,
integrated with the liquid crystal panel assembly 300, is nar-
rower, e.g., is substantially reduced, less than an area of the
data driver 500 as the IC chip, such that a width of the
peripheral area not occupied by the display on the upper
portion of the liquid crystal panel assembly 300 is substan-
tially reduced.
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[0055] Inanexemplary embodiment, a number of required
data lines D,-D,, is 1/n based on a resolution (AxB). More
specifically, n is 3A/B. For example, for QVGA resolution
(320%x240), a number of data lines is 960 and a number of gate
lines is 240 in a conventional display. In an exemplary
embodiment, however, the data driver 500 is mounted on the
right portion of the liquid crystal panel assembly 300 and the
data lines D,-D,, extend in the row direction and the number
of data lines is 240 while the number of gate lines is 960 since
the gate driver 400 is integrated with the upper portion of the
liquid crystal panel assembly 300 and the gate lines G,-G,,,
extend in the column direction. Accordingly, the number of
data lines D,-D,, is reduced to ¥4 and, as a result, a required
size of the data driver 500 is substantially reduced, thereby
reducing cost and thickness of the liquid crystal display
according to an exemplary embodiment of the present inven-
tion.

[0056] An operation of the liquid crystal display according
to an exemplary embodiment will now be described in further
detail with reference to FIGS. 1, 3, and 4.

[0057] FIGS. 3 and 4 are signal timing diagrams of an
exemplary embodiment of a driving signal of a liquid crystal
display according to the present invention.

[0058] Hereinafter, an exemplary embodiment of the
present invention in which a resolution of a liquid crystal
display is QVGA (wherein the number of gate lines is 960 and
the number of data lines is 240) will be described, but it will
be understood that alternative exemplary embodiments are
not limited thereto.

[0059] Referring again to FIG. 1, the signal controller 600
receives an input image signal Din and an input control signal
ICON for controlling display of the input image signal Din
from an external graphics controller (not shown). In an exem-
plary embodiment, the input image signal Din contains lumi-
nance information for each pixel, and the luminance has a
given quantity of grays, such as 1024 (=2'°), 256 (=2%) or 64
(=25), for example. The input control signal ICON includes,
for example, a vertical synchronization signal, a horizontal
synchronizing signal, a main clock signal and a data enable
signal.

[0060] The signal controller 600 processes the input image
signal Din based on operating conditions of the display panel
300 and further based on the input image signal Din and the
input control signal ICON to convert the input image signal
Din into an output image signal Dout, and generates a scan-
ning control signal CONT1 and a data control signal CONT2.
The signal controller 600 sends the scanning control signal
CONTT1 to the gate driver 400, and sends the data control
signal CONT?2 and the processed output image signal Dout to
the latch 550.

[0061] In an exemplary embodiment of the present inven-
tion, the data driver 500 is disposed on the right portion of the
liquid crystal panel assembly 300 and the gate driver 400 is
disposed on the upper portion of the liquid crystal panel
assembly 300 (as described above in greater detail). In an
exemplary embodiment, the input image signal Din is
changed (as will now be described in further detail) and is
thereafter converted into the output image signal Dout.

[0062] The red pixel R, the green pixel G and the blue pixel
B will hereinafter be referred to according to a number of a
corresponding gate line and a number of a corresponding data
line. Thus, a position of a given pixel is a coordinate. More
specifically, referring to FIG. 1, the pixels of the first pixel row
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are indicated by R 1-1, G2-1, B 3-1. . ., and the pixels of the
second pixel row are indicated by G1-2, B2-2,R3-2.. ..
[0063] The input image signals Din are inputted to the gate
lines and the data lines, such that the signals for pixels R 1-1,
G 1-2,B1-3 ... are inputted as first pixel row data, and the
signals for pixels G 2-1,B 2-2,R 2-3 .. . are inputted as second
pixel row data. When the abovementioned input image sig-
nals Din are converted in the liquid crystal display according
to an exemplary embodiment of the present invention, they
are converted such that R 1-1 becomes R 1-1, G 1-2 becomes
G2-1,B1-3becomes B3-1...,G2-1becomes G1-2,B2-2
becomes B 2-2, R 2-3 becomes R 3-2 . . . . Thus, when the
input image signals Din are converted into the output image
signals Dout, a number of gate lines and a number of data
lines for each data signal are exchanged as noted above.
[0064] The abovementioned conversion algorithni is in the
signal controller 600 such that the graphics controller of the
apparatus provided with the liquid crystal display according
to an exemplary embodiment supplies the input image signals
Din as is without conversion of the data.

[0065] As shown in FIGS. 3 and 4, the data control signals
CONT2 include a horizontal synchronization signal HSYNC
for indicating transmission start of the digital image signals
Dout for the red pixel R, the blue pixel B and the green pixel
G of each column, a load signal LOAD for instructing to
apply the analog data voltages to the data lines D1-D240, and
a data clock signal DOTCLK. In an exemplary embodiment,
the data control signal CONT?2 further includes an inversion
signal for inverting a polarity of voltages of the data signals
(with respect to the common voltage Vcom). Hereinafter “the
polarity of the voltages of the data signals with respect to the
common voltage” is abbreviated as “the polarity of the data
signals”.

[0066] The gate control signals CONT1 include a scanning
start signal for instructing to start scanning and at least one
clock signal for controlling an output period of the gate-on
voltage Von. The gate control signals CONT1 may further
include an output enable signal ENABLE for defining a dura-
tion of the gate-on voltage Von.

[0067] Inresponse to the data control signals CONT?2 from
the signal controller 600, the latch 550 receives digital image
signals Dout for a row (or, alternatively, a group) of pixels
(e.g., the red pixel R, the green pixel G and the blue pixel B)
from the signal controller 600, converts the digital image
signals Dout into analog data signals by selecting gray volt-
ages corresponding to the respective digital image signals
Dout, and applies the digital image signals Dout to the data
lines D1 to D240.

[0068] The gate driver 400 applies the gate-on voltage Von
to the gate lines G1 to G960 in response to the gate control
signals CONT1 from the signal controller 600, thereby turn-
ing on the respective associated switching elements Q con-
nected thereto. The data voltages applied to the data lines D1
to D240 are supplied to the pixels through the turned-on
switching elements Q.

[0069] A voltage difference between a voltage of the data
signals applied to a given pixel and the common voltage
Vcom is a charged voltage of the liquid crystal capacitor Clc,
e.g., is a pixel voltage. The liquid crystal molecules of the
liquid crystal layer 3 (FIG. 2) are orientated depending on a
magnitude of the pixel voltage to change a polarization of
light passing through the liquid crystal layer 3. The polariza-
tion determines a light transmittance through the polarizer
attached to the liquid crystal panel assembly 300 such that the
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pixels display a luminance represented by the gray levels of
the image output signals Dout.

[0070] The operation described is repeated each horizontal
period 1H (corresponding to one period of the horizontal
synchronization signal HSYNC and data enable signal), and
the gate-on voltage Von is sequentially applied to all the gate
lines G1 to G960, while the data voltage is applied to all the
pixels to display an image in one frame.

[0071] After the one frame ends, a subsequent frame
begins, and a state of the inversion signal applied to the data
driver 500 to invert the polarity of the data voltage applied to
each pixel PX from the polarity in a previous frame is con-
trolled (referred to as “frame inversion™). In this case, in the
one frame, a polarity of the data voltage is periodically
changed according to the inversion signal, or, alternatively,
the polarities of the data voltage applied to one pixel row may
be different.

[0072] FIG. 5 is a block diagram of an alternative exem-
plary embodiment of a liquid crystal display according to the
present invention. In FIG. 5, the same or like components as
shown in FIG. 1 and described in greater detail above have the
same labels, and any repetitive detailed description thereof
will hereinafter be omitted.

[0073] As shown in FIG. 5, a liquid crystal display accord-
ing to an alternative exemplary embodiment of the present
invention includes a first gate driver 410, driven by a first gate
control signal CONT, disposed on an upper portion of the
liquid crystal panel assembly 300 and a second gate driver
420, driven by a second gate control signal CONTj;, disposed
on the lower portion of the liquid crystal panel assembly 300.
In addition, the data driver 500 is mounted as one IC chip type
on the right portion of the liquid crystal panel assembly 300,
as shown in FIG. 5§ and described in greater detail above with
reference to FIG. 1.

[0074] Data lines D,-D,, substantially extend in a row
direction and are substantially parallel to each other. Gate
lines G|, G, Gy, . . ., G,,_; connected to the first gate driver
410 extend in a column direction toward the second gate
driver 420 and are substantially parallel to each other, while
gate lines G,, G,, Gq, . . . , G,, connected to the second gate
driver 420 extend in the column direction toward the first gate
driver 410 and are substantially parallel to each other. In
addition, the gate lines G,-G,, are curved proximate to each
pixel.

[0075] When applying QVGA resolution, a number of gate
lines is 960, and a number of data lines is 240. As a result a
number of gate lines connected to the first gate driver 410 is
480 and a number of gate lines connected to the second gate
driver 420 is also 480.

[0076] Thus, the first gate driver 410 and the second gate
driver 420 are integrated with upper and lower portions of the
liquid crystal panel assembly 300, and the data driver 500 is
mounted on the right portion of the liquid crystal panel assem-
bly 300 as one IC chip. As a result, a length (measured in a
longitudinal direction of the liquid crystal panel assembly 30)
is substantially reduced in the liquid crystal panel assembly
300 according to an exemplary embodiment of the present
invention.

[0077] Thus according to exemplary embodiments of the
present invention as described herein, a gate driver is inte-
grated with an upper portion of a liquid crystal panel assem-
bly, and a data driver is mounted directly on a right portion of
the liquid crystal panel assembly as one IC chip. As a result,
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a length of the liquid crystal panel assembly, measured along
a longitudinal direction thereof, is substantially reduced and/
or effectively minimized.
[0078] The present invention should not be construed as
being limited to the exemplary embodiments set forth herein.
Rather, these exemplary embodiments are provided so that
this disclosure will be thorough and complete and will fully
convey the concept of the present invention to those skilled in
the art. For example, exemplary embodiments of the present
invention are described herein with reference to a liquid crys-
tal display, but alternative exemplary embodiments of the
present invention are not limited thereto and may instead be
applied to various different types of display devices having
thin film transistors, for example.
[0079] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary skill
in the art that various changes in form and details may be
made therein without departing from the spirit or scope of the
present invention as defined by the following claims.

What is claimed is:

1. A liquid crystal display comprising:

a liquid crystal panel assembly comprising:

pixels;

gate lines;

data lines; and

a first gate driver; and

a driving chip disposed on the liquid crystal panel assem-
bly, wherein

a shape of the liquid crystal panel assembly is rectangular
and the liquid crystal panel assembly includes a first
long edge and a short edge adjacent to and substantially
perpendicular to the first long edge,

the data lines extend in a first direction substantially par-
allel to the first long edge,

the gate lines extend in second direction substantially par-
allel to the short edge,

the pixels are disposed in pixel rows and are connected to
the gate lines and the data lines,

the first gate driver is disposed on a peripheral area of the
first long edge, and

the driving chip is connected to the data lines.

2. The liquid crystal display of claim 1, wherein

a shape of the pixels is substantially rectangular and each of
the pixels includes

a long edge and a short edge,

the long edge of the pixels is substantially parallel to the
gate lines, and

the short edge of the pixels is substantially parallel to the
data lines.

3. The liquid crystal display of claim 2, wherein

the first gate driver is integrated into the liquid crystal panel
assembly.

4. The liquid crystal display of claim 3, wherein

the pixel rows include:

a first pixel row in which respective pixels therein are
arranged in a first sequence comprising a red pixel, a
green pixel and a blue pixel;

a second pixel row in which respective pixels therein are
arranged in a second sequence comprising a green
pixel, a blue pixel and a red pixel, and

the first sequence of the first pixel row and the second
sequence of the second pixel row are alternately
repeated in subsequent pixel rows of the pixel rows.
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5. The liquid crystal display of claim 4, wherein

the gate lines comprise curves proximate to the pixels, and

the gate lines are disposed between adjacent pixels.

6. The liquid crystal display of claim 5, wherein:

the gate lines comprise a first gate line, a second gate line
and a third gate line;

the first gate line is connected to the red pixel of the first
pixel row and the green pixel of the second pixel row;

the second gate line is connected to the green pixel of the
first pixel row and the blue pixel of the second pixel row;
and

the third gate line is connected to the blue pixel of the first
pixel row and the red pixel of the second pixel row.

7. The liquid crystal display of claim 6, wherein:

the driving chip comprises a signal controller and a latch;

the signal controller converts an input image signal into an
output image signal and generates a gate control signal
and a data control signal; and

the latch supplies the output image signal and the data
control signal to the data lines.

8. The liquid crystal display of claim 7, wherein

the signal controller converts the input image signal into
the output image signal by exchanging a number corre-
sponding to a given gate line with a number correspond-
ing to a given data line based on a position coordinate of
data represented by the number corresponding to the
given gate line and the number corresponding to the
given data line.

9. The liquid crystal display of claim 1, wherein the liquid

crystal panel assembly further comprises:

a second long edge opposite to and substantially parallel to
the first long edge; and

a second gate driver disposed proximate to the second long
edge.

10. The liquid crystal display of claim 9, wherein

the second gate driver is integrated into the liquid crystal
panel assembly.

11. The liquid crystal display of claim 10, wherein

the pixel rows include:

a first pixel row in which respective pixels therein are
arranged in a first sequence comprising a red pixel, a
green pixel and a blue pixel; and

a second pixel row in which respective pixels therein are
arranged in a second sequence comprising a green pixel,
a blue pixel and a red pixel,

wherein the first sequence of the first pixel row and the
second sequence of the second pixel row are alternately
repeated in subsequent pixel rows of the pixel rows.
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12. The liquid crystal display of claim 11, wherein

the gate lines comprise curves proximate to the pixels, and

the gate lines are disposed between adjacent pixels.

13. The liquid crystal display of claim 12, wherein:

odd-numbered gate lines of the gate lines are connected to
the first gate driver; and

even-numbered gate lines of the gate lines are connected to
the second gate driver.

14. The liquid crystal display of claim 13, wherein:

the gate lines comprise a first gate line, a second gate line
and a third gate line;

the first gate line is connected to the red pixel of the first
pixel row and the green pixel of the second pixel row;

the second gate line is connected to the green pixel of the
first pixel row and the blue pixel of the second pixel row;
and

the third gate line is connected to the blue pixel of the first
pixel row and the red pixel of the second pixel row.

15. The liquid crystal display of claim 14, wherein:

the driving chip comprises a signal controller and a latch;

the signal controller converts an input image signal into an
output image signal and generates a gate control signal
and a data control signal; and

the latch supplies the output image signal and the data
control signal to the data line.

16. The liquid crystal display of claim 15, wherein

the signal controller converts the input image signal into
the output image signal by exchanging a number corre-
sponding to a given gate line and a number correspond-
ing to a given data line based on a position coordinate of
data represented by the number corresponding to the
given gate line and the number corresponding to the
given data line.

17. The liquid crystal display of claim 9, wherein

a shape of the pixels is rectangular and each of the pixels
includes a long edge and a short edge,

the long edge of the pixels are substantially parallel to the
gate lines, and

the short edges of the pixels are substantially parallel to the
data lines.

18. The liquid crystal display of claim 1, wherein

when a resolution of a display area of the liquid crystal
panel assembly is AxB, a number of data lines extending
in the first direction is less than a number of gate lines
extending in the second direction by a factor of B/3A.
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