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(57) ABSTRACT

A liquid crystal display includes a liquid crystal panel includ-
ing short sides and long sides, a plurality of gate lines dis-
posed on the liquid crystal panel and extending substantially
in parallel with the short sides of the liquid crystal panel, a
plurality of data lines insulated from the gate lines, intersect-
ing the gate lines and extending substantially in parallel with
the long sides of the liquid crystal panel, a printed circuit
board disposed near one of the short sides of the liquid crystal
panel and providing an image signal to the liquid crystal
panel, a light guide plate overlapping the liquid crystal panel,
a light source module providing light to the light guide plate
and a circuit board on which the light source module is
mounted.
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LIQUID CRYSTAL DISPLAY

[0001] This application claims priority to Korean Patent
Application No. 10-2008-0119142 filed on Nov. 27, 2008,
and all the benefits accruing therefrom under 35 U.S.C. §119,
the disclosure of which is incorporated herein by reference in
its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play (“LCD”), and more particularly, to an LCD which can
reduce the manufacturing cost thereof.

[0004] 2. Description of the Related Art

[0005] Liquid crystal displays (“LCDs”) include a first dis-
play panel including a plurality of pixel electrodes, a second
display panel including a common electrode, and a liquid
crystal panel including a dielectric-anisotropy liquid crystal
layer interposed between the first and second display panels.
An LCD may display desired images by generating an elec-
tric field between the plurality of pixel electrodes and the
common electrode, and adjusting the intensity of the electric
field so as to control the amount of light transmitted through
the liquid crystal panel.

[0006] In aconventional LCD, the manufacturing cost of a
data driving module is generally higher than that of a gate
driving module, and a transistor of the data driving module is
required to provide high mobility.

BRIEF SUMMARY OF THE INVENTION

[0007] Since the manufacturing cost of a data driving mod-
ule is generally higher than that of a gate driving module, and
a transistor of the data driving module is required to provide
high mobility to a liquid crystal display (“LCD”), there may
be disadvantages in manufacturing the liquid crystal display.
For example, it is difficult to directly form the data driving
module on an insulating substrate as an integrated circuit
(“IC”). In addition, as the number of data lines connected to
each data driving module increases, the number of data driv-
ing modules required to manufacture an LCD increases, and
thus, the manufacturing cost increases considerably. There-
fore, in order to reduce the manufacturing cost, an LCD
capable of reducing the number of data driving modules
and/or the number of data lines is needed. Exemplary
embodiments of the present invention provide a liquid crystal
display (“LCD”) which can reduce the manufacturing cost.
[0008] In an exemplary embodiment, there is provided an
LCDincluding aliquid crystal panel including short sides and
long sides, a plurality of gate lines disposed on the liquid
crystal panel and extending in parallel with the short sides, a
plurality of data lines insulated from the gate lines, intersect-
ing the gate lines and extending in parallel with the long sides,
aprinted circuit board (“PCB”) disposed near one of the short
sides and providing an image signal to the liquid crystal
panel, a light guide plate overlapping the liquid crystal panel,
a light source module providing light to the light guide plate,
and a circuit board on which the light source module is
mounted.

[0009] In an exemplary embodiment, there is provided an
LCD including a liquid crystal panel including short sides and
long sides, a plurality of gate lines disposed on the liquid
crystal panel and extending in parallel with the short sides, a
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gate driving module connected to the gate lines, disposed on
the liquid crystal panel as an IC and disposed along one of the
long sides, a plurality of data lines insulated from the gate
lines, intersecting the gate lines and extending in parallel with
the long sides, a data driving module connected to the data
lines and disposed near one of the short sides, and a PCB
disposed near one of the short sides and providing an image
signal to the liquid crystal panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The above and other aspects and features of the
present invention will become more apparent by describing in
detail exemplary embodiments thereof with reference to the
attached drawings, in which:

[0011] FIG. 1 illustrates a front view and side views of a
liquid crystal display (“LCD”) according to a first exemplary
embodiment of the present invention;

[0012] FIG. 2 illustrates an exemplary embodiment of a
rear view of the LCD shown in FIG. 1;

[0013] FIG. 3 illustrates an exploded perspective view of
the LCD shown in FIG. 1;

[0014] FIG. 4A illustrates a plan view of an exemplary
embodiment of a liquid crystal panel shown in FIG. 3;
[0015] FIG. 4B illustrates a layout of an exemplary
embodiment of a pixel array of the liquid crystal panel shown
in FIG. 4A,;

[0016] FIG. 4C illustrates an exemplary embodiment of an
equivalent circuit diagram of the pixel array shown in FIG.
4B,

[0017] FIGS. 5A through 5C illustrate diagrams of alterna-
tive exemplary embodiments of the LCD shown in FIG. 1;
[0018] FIG. 6illustrates a rear view of an LCD according to
a second exemplary embodiment of the present invention;
[0019] FIG. 7A illustrates a front view and side views of an
LCD according to a third exemplary embodiment of the
present invention;

[0020] FIG. 7B illustrates an exemplary embodiment of a
rear view of the LCD shown in FIG. 7A;

[0021] FIG. 8A illustrates a front view and side views of an
LCD according to a fourth exemplary embodiment of the
present invention;

[0022] FIG. 8B illustrates an exemplary embodiment of a
rear view of the LCD shown in FIG. 8A;

[0023] FIG. 9A illustrates a front view and side views of an
LCD according to a fifth exemplary embodiment of the
present invention;

[0024] FIG. 9B illustrates an exemplary embodiment of a
rear view of the LCD shown in FIG. 9A;

[0025] FIG. 10A illustrates a front view and side views of
an LCD according to a sixth exemplary embodiment of the
present invention; and

[0026] FIG. 10B illustrates an exemplary embodiment of a
rear view of the LCD shown in FIG. 10A.

DETAILED DESCRIPTION OF THE INVENTION

[0027] The present invention will now be described more
fully with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown. The
invention may, however, be embodied in many different
forms and should not be construed as being limited to the
embodiments set forth herein. Rather, these embodiments are
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provided so that this disclosure will be thorough and com-
plete, and will fully convey the concept of the invention to
those skilled in the art.

[0028] It will be understood that when an element is
referred to as being “on,” “connected” or “coupled” to
another element, it can be directly connected or coupled to the
other element or intervening elements may be present. In
contrast, when an element is referred to as being “directly
connected” or “directly coupled” to another element, there
are no intervening elements present. Like numbers refer to
like elements throughout. As used herein the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0029] It will be understood that, although the terms first,
second, etc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
another element, component, region, layer or section. Thus, a
first element, component, region, layer or section discussed
below could be termed a second element, component, region,
layer or section without departing from the teachings of the
present invention.

[0030] 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,” when used in this specification, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.
[0031] Embodiments of the invention are described herein
with reference to cross-sectionillustrations that are schematic
illustrations of idealized embodiments (and intermediate
structures) of the 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 invention should not be construed
as limited to the particular shapes of regions illustrated herein
but are to include deviations in shapes that result, for example,
from manufacturing.

[0032] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0033] Furthermore, relative terms such as “below,”
“lower,” “above,” and “upper” may be used herein to describe
one element’s relationship to another element as illustrated in
the accompanying drawings. It will be understood that rela-
tive terms are intended to encompass different orientations of
the device in addition to the orientation depicted in the
accompanying drawings. For example, if the device in the
accompanying drawings is turned over, elements described as
being on the “lower” side of other elements would then be
oriented on “upper” sides of the other elements. Similarly, if
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the device in one of the figures is turned over, elements
described as “below” or “beneath” other elements would then
be oriented “above” the other elements. Therefore, the exem-
plary terms “below” and “lower” can, therefore, encompass
both an orientation of above and below.

[0034] Hereinafter, the present invention will be described
in detail with reference to the accompanying drawings.
[0035] A liquid crystal display (“LCD”) according to an
exemplary embodiment of the present invention will herein-
after be described in detail with reference to FIGS. 1 through
4C.

[0036] FIG. 1 illustrates a front view and side views of an
LCD 100 according to a first exemplary embodiment of the
present invention, FIG. 2 illustrates an exemplary embodi-
ment of a rear view of the LCD 100, and FIG. 3 illustrates an
exploded perspective view of the LCD 100.

[0037] Referring to FIGS. 1 through 3, the LCD 100 may
include a liquid crystal panel assembly 120, a backlight
assembly 190 and an upper container 110.

[0038] The liquid crystal panel assembly 120 may include
a liquid crystal panel 123, a chip film package 126 and a
printed circuit board (“PCB”) 128.

[0039] The liquid crystal panel 123 may include a lower
display panel 122 including a plurality of gate lines, a plural-
ity of data lines, a thin-film transistor (“TFT”) array and a
plurality of pixel electrodes, an upper display panel 124 fac-
ing the lower display panel 122, and a liquid crystal layer (not
shown) interposed between the lower display panel 122 and
the upper display panel 124.

[0040] The liquid crystal panel 123 may be substantially
rectangular in planar shape, and may display image data. In a
layout view, the gate lines may extend substantially vertically
in a first direction and substantially parallel with the short
(e.g., transverse) sides of the liquid crystal panel 123. In the
layout view, the data lines may extend substantially horizon-
tally in a second direction and substantially parallel with the
long (e.g., longitudinal) sides of the liquid crystal panel 123.
The first and the direction may be inclined relative to each
other, such as being substantially perpendicular to each other.
The short sides of the liquid crystal panel 123 may correspond
to the left and right sides of a viewing direction from which a
viewer watches the LCD 100, and the long sides of the liquid
crystal panel 123 may correspond to the upper and lower sides
of the viewing direction. However, the present invention is not
restricted thereto.

[0041] The chip film package 126 may be a data driving
module. The chip film package 126 may be disposed on a first
side (e.g., the left side or transverse side) of the liquid crystal
panel 123, may be connected to the data lines disposed on the
lower display panel 122, and may provide a data driving
signal to the data lines. The chip film package 126 may
include a wiring pattern obtained by disposing a semiconduc-
tor chip on a flexible film and a tape-automated bonding
(“TAB”) tape. In one exemplary embodiment, a tape carrier
package (“TCP”) or a chip-on-film (“COF”) may be used as
the chip film package 126, but the present invention is not
restricted thereto.

[0042] A gate driving module (not shown) may be con-
nected to the gate lines disposed on the lower display panel
122 and may provide a gate driving signal to the gate lines.
The gate driving module may be disposed on the lower dis-
play panel 122 as an integrated circuit. In one exemplary
embodiment, the gate driving module may be disposed on the
upper or lower side of the lower display panel 122, in the
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layout view, such as to be disposed at a side of the liquid
crystal panel 123 adjacent to the side where the chip film
package 126 is disposed. The gate driving module may be
formed during the formation of a TFT array. However, the
present invention is not restricted thereto. In an exemplary
embodiment, the gate driving module may be formed in sub-
stantially the same shape as the chip film package 126.
[0043] Since the chip film package 126 is disposed near one
of the short sides of the liquid crystal panel 123 so as to be
connected to the data lines of the liquid crystal panel 123, the
PCB 128, which is connected to the chip film package 126,
may also be disposed near whichever of the short sides of the
liquid crystal panel 123 is close to the chip film package 126.
Various driving elements 129 for processing a gate driving
signal to be input to the gate driving module and a data driving
signal to be input to the chip film package 126 may be
mounted on the PCB 128. The PCB 128 may be connected to
the liquid crystal panel 123 and may provide image datato the
liquid crystal panel 123.

[0044] Inorderto minimize an overall thickness ofthe LCD
100, the PCB 128 may be disposed on a level with the liquid
crystal panel 123. Referring to a side view of FIG. 1, an
uppermost surface of the PCB 128 is substantially coplanar
with an uppermost surface of the upper container 110 of the
LCD 100. Similarly, a lowermost surface of the driving ele-
ment 129 is disposed substantially coplanar with and not
extending further than a lowermost surface of the upper con-
tainer 110 of the LCD 100.

[0045] Referring to FIG. 2, the PCB 128 may be connected
to an external controller (not shown) through a film module
186, and may be provided with various signals for displaying
an image by the external controller. In the illustrated embodi-
ment, a first connector 182 may be disposed on a bottom
surface of the PCB 128, and may be electrically and physi-
cally connected to the film module 186. In order to reduce an
overall size (e.g., dimension) of the LCD 100, a width of the
PCB 128, taken in a direction substantially perpendicular to a
longitudinal direction of the PCB 128, may be reduced. In the
illustrated embodiment, if a width of the film module 186,
taken in a direction substantially perpendicular to a longitu-
dinal direction of the film module 186, is greater than the
width of the PCB 128, a connection terminal of the first
connector 182 may be arranged to face the liquid crystal panel
123. As shown in FIG. 2, the film module 186 may be coupled
to the first connector 182 by being moved in a direction
substantially perpendicular to the short sides of the liquid
crystal panel 123. The film module 186 may be bent in an
L-shape in the layout view.

[0046] The backlight assembly 190 may include a mold
frame 130, a plurality of an optical sheet 140, a light guide
plate 150, a reflective sheet 160, a light source module 177
and a lower container 170.

[0047] The light guide plate 150 may guide light provided
to the liquid crystal panel 123 by the light source module 177.
The light guide plate 150 may be substantially plate-shaped
(e.g., planar) and include a transparent plastic material, and
may be able to efficiently transmit light. In one exemplary
embodiment, the light guide plate 150 may include of an
acrylic resin, such as polymethyl methacrylate (“PMMA”) or
polycarbonate. When light incident upon one or more of a
side surface of the light guide plate 150 arrives at the top or
bottom of the light guide plate 150 at an angle greater than the
critical angle of the light guide plate 150 by passing through
the light guide plate 150, the light is essentially totally
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reflected from the respective top or bottom of the light guide
plate 150, and is uniformly distributed throughout the whole
light guide plate 150, instead of being emitted from the light
guide plate 150. As used herein, top and bottom may refer to
a front or viewing side of the LCD 100, and a rear side of the
LCD 100, respectively.

[0048] A plurality of diffusion patterns (not shown) may be
disposed on at least one of the top or bottom of the light guide
plate 150 in order to emit light reflected within the light guide
plate 150 toward the liquid crystal panel 123, which is dis-
posed above the light guide plate 150 towards the viewing
side of the LCD 100. In one exemplary embodiment, the
diffusion patterns may be disposed on the bottom of the light
guide plate 150. Light reflected within the light guide plate
150 may be reflected by the diffusion patterns and may be
emitted toward the outside of the light guide plate 150
through the top surface (e.g., light emitting surface) of the
light guide plate 150.

[0049] In order to substantially uniformly maintain the
luminance of light emitted from the light gnide plate 150, the
size and/or density of the diffusion patterns may vary accord-
ing to the distance from the light source module 177. In one
exemplary embodiment, the size and/or density of the diffu-
sion patterns may increase as the distance from the light
source module 177 increases, thereby substantially uniformly
maintaining the luminance of light emitted from the light
guide plate 150. The diffusion patterns may be formed using
asilk-screen printing method, but the present invention is not
restricted thereto. In an alternative embodiment, a plurality of
grooves or protrusions may be disposed on the light guide
plate 150, thereby obtaining the benefits of the diffusion
patterns.

[0050] The light source module 177 may be disposed on
one or more of a side of the light guide plate 150. In the layout
view of FIGS. 1 and 2, the light source module 177 may be
disposed below the light guide plate, and particularly, along a
lower side of the LCD 100 which is a longitudinal side of the
LCD 100. In the side view of FIG. 1, the light source module
177 is disposed at a side of the light guide plate 150. In the
illustrated embodiment, the light guide plate 150 may be
formed as a substantially flat plate having a substantially
uniform thickness in order to uniformly distribute light
throughout an entire display screen, but the present invention
is not restricted thereto. Alternatively, the light guide plate
150 may be formed in various shapes other than that set forth
herein. The light source module 177 may include a circuit
board 176 on which circuit patterns are disposed, and a plu-
rality of a light source unit 178 each of which is mounted on
the circuit board 176. The light source units 178 generate light
to be provided to the light guide plate 150.

[0051] Each of the light source units 178 may include a
light-emitting element. In exemplary embodiments, light-
emitting diodes (“LEDs”), incandescent bulbs, or white halo-
gen lamps may be used as the light source units 178. Prefer-
ably, LEDs, which have excellent color representation
capability and consume less power, may be used as the light
source units 178. Each of the light source units 178 may
include a frame (not shown), and red, green and blue light-
emitting chips (not shown) installed in the frame. Red light,
green light and blue light emitted from the red, green and blue
light-emitting chips, respectively, may be mixed, thereby
generating white light.

[0052] Referring to FIGS. 2 and 3, a first portion of the
circuit board 176 may be disposed between the lower con-
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tainer 170 and the light guide plate 150, and the light source
units 178 may be mounted on the first portion of the circuit
board 176. A second portion of the circuit board 176 may
extend from an inner portion of the lower container 170 to
along an outer surface of a rear of the lower container 170
through an opening (not shown) disposed at a bottom portion
of the lower container 170. An end of the circuit board 176
may be connected to the PCB 128 at the rear of LCD 100, as
illustrated in FIG. 2. The end of the circuit board 176 may be
connected to a second connector 184 disposed on a bottom of
the PCB 128. A connection terminal of the second connector
184, like the connection terminal of the first connector 182,
may be arranged to face the liquid crystal panel 123. In the
illustrated embodiment, the circuit board 176 may be coupled
to the second connector 184 by being moved in a direction
substantially perpendicular to the short sides of the liquid
crystal panel 123. An entire of the circuit board 176 disposed
at the rear of the LCD 100 overlaps portions of the lower
container 170 and the PCB 128.

[0053] If the circuit board 176 of the light source module
177 and the film module 186 overlap each other, signal inter-
ference may occur. In the illustrated embodiment, the second
connector 184 may be disposed closer to the light source
module 177 than the first connector 182 to the light source
module 177, in order to reduce or effectively prevent the
circuit board 176 and the film module 186 from overlapping
each other. The circuit board 176 and the film module 186 do
not overlap each other at the rear side of the LCD 100. There-
fore, the second connector 184 may be located lower than the
first connector 182 on the PCB 128, as shown in the layout
view of FIG. 2.

[0054] Referring again to FIG. 3, the optical sheets 140
may be disposed above the light guide plate 150 on a viewing
side of the LCD 100. The optical sheets 140 may diffuse and
collect light transmitted by the light guide plate 150. In an
exemplary embodiment, the optical sheets 140 may include a
diffusion sheet, one or more prism sheets and/or a protective
sheet. The diffusion sheet may be disposed between the light
guide plate 150 and the prism sheet and may diffuse light
incident thereupon from the light guide plate 150, thereby
reducing or effectively preventing the light from being con-
centrated in certain areas. A plurality of triangular prisms may
be substantially uniformly disposed on the top of each of the
prism sheets. More specifically, the optical sheets 140 may
include two prism sheets. Where the optical sheets 140
include more than one prism sheet, the direction in which a
plurality of prisms are arranged on one prism sheet may form
a predetermined angle with the direction in which a plurality
of prisms are arranged on another of the prism sheets. The
prism sheets may collect light diffused by the diffusion sheet
and may enable the collected light to be substantially perpen-
dicularly incident upon the liquid crystal panel 123. There-
fore, light transmitted through the prism sheets may travel
substantially perpendicularly toward the liquid crystal panel
123, and the distribution of luminance on the protective sheet
may become regular. The protective sheet may be disposed on
the prism sheets, such as directly adjacent to the liquid crystal
panel assembly 120, and may protect the prism sheets. In
addition, the protective sheet may diffuse light and may pro-
vide a uniform distribution of light. The elements of the
optical sheets 140 are not restricted to that set forth herein.
The elements of the optical sheets 140 may change according
to the structure of the LCD 100.
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[0055] The reflective sheet 160 may be disposed below the
light guide plate 150 towards the rear of the LCD 100, and
may reflect light emitted from the bottom of the light guide
plate 150 toward the light guide plate 150. The reflective sheet
160 may reflect light yet to be reflected by the diffusion
patterns on the light guide plate 150 toward the light guide
plate 150, thereby reducing light loss and improving the uni-
formity of light penetrated into the light guide plate 150. In an
exemplary embodiment, the reflective sheet 160 may include
polyethylene terephthalate (“PET”). One or more of a surface
of the reflective sheet 160 may be coated with a diffusion
layer, such as including titanium dioxide. In one exemplary
embodiment, if titanium dioxide is dried and fixed onto the
reflective sheet 160, a frost-like white layer may be formed on
the reflective sheet 160, such that the reflective sheet 160 may
be able to uniformly distribute light and effectively reflect
light.

[0056] The mold frame 130 may be formed as a substan-
tially rectangular frame and may be disposed to surround all
sides of the optical sheets 140. The mold frame 130 may
include sidewalls each connected to each other and disposed
adjacent to side faces of the optical sheets 140, such that an
uppermost surface of the optical sheets 140 is exposed to the
liquid crystal panel assembly 120. The mold frame 130 may
be coupled to the lower container 170 and may accommodate
the optical sheets 140, the light guide plate 150, the reflective
sheet 160 and the light source module 177 therein. The mold
frame 130 and the upper container 170 may be coupled to
each other in various manners, such as by using hooks or
SCrews.

[0057] The liquid crystal panel 123 may be disposed above
the mold frame 130 towards a viewing side of the LCD 100.
The upper container 110 may be coupled to the lower con-
tainer 170 or the mold frame 130 so as to cover (e.g., overlap)
upper top edges of the liquid crystal panel 123. The upper
container 110 may include an upper face disposed continuous
with sidewalls extending towards the rear of the LCD 100,
such that an uppermost surface of the liquid crystal panel
assembly 120 is exposed to the viewing side of the LCD 100.
[0058] The structure of the liquid crystal panel 123 will
hereinafter be described in detail with reference to FIGS. 4A
through 4C. FIG. 4A illustrates a plan view of any exemplary
embodiment of the liquid crystal panel 123, FIG. 4B illus-
trates a layout of an exemplary embodiment of a pixel array of
the liquid crystal panel 123, and FI1G. 4C illustrates an exem-
plary embodiment of an equivalent circuit diagram of the
pixel array shown in F1G. 4B.

[0059] Referring to FIGS. 4A through 4C, the liquid crystal
panel 123 may include a plurality of gate lines G, through
G,,.3, aplurality of data lines D, through D, _ 5, a plurality of
pixel electrodes 11, a plurality of storage electrodes 12, a
plurality of TFTs 13, the chip film package 126 (e.g., a data
driving module) and a gate driving module 127.

[0060] Since the data lines D,, through D, , ; extend sub-
stantially horizontally in the layout view and in parallel with
the long sides of the liquid crystal panel 123, the number of
channels of the data driving module 126 can be reduced to
two-thirds (34), compared with a conventional pixel design
method in which data lines extend vertically and in parallel
with short sides of a liquid crystal panel. With the number of
the number of channels of the data driving module 126 can be
reduced to two-thirds (%5), it is possible to advantageously
reduce the manufacturing cost of an LCD. In addition, since
the gate driving module 127 is disposed on an insulating
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substrate (not shown) as an integrated circuit (“IC”) during
the fabrication of a TFT array, a gate driver IC may be unnec-
essary, and omitted from the structure of the liquid crystal
panel 123.

[0061] Referring to FIGS. 4B and 4C, two adjacent data
lines may be disposed for each of a plurality of a pixel row 16,
and one gate line may be disposed for each of a plurality of a
pixel column 17. The gate lines G, and G,,, ; may be electri-
cally connected to each other, and the gate lines G, and G, , ,
may be electrically connected to each other. In the layout
view, the TFTs 13 may be arranged in a zigzag fashion, and
may be physically and electrically connected to the data lines
D,, through D, ; and the gate lines G,, through G, , ;. In the
illustrated embodiment, TFTs 13 disposed in adjacent areas
along each of the pixel rows 16, are alternately directly con-
nected to the two adjacent data lines to form the zigzag
arrangement.

[0062] Sincea gate signal is applied to a pair of horizontally
adjacent pixels at the same time, it is possible to secure
sufficient pixel charging time. The liquid crystal panel 123
may include a pixel array in which a plurality of pixels are
arranged in a matrix, and each of the pixels may extend longer
vertically than horizontally in the layout view. The pixel array
may include the pixel rows 16 and the pixel columns 17. A
number of pixels vertically adjacent to one another may rep-
resent the same color. Three pixels respectively representing
red, green and blue may be alternately arranged in a longitu-
dinal direction of each of the pixel rows 16.

[0063] The storage electrodes 12 may be substantially dis-
posed near the gate lines G, through G, _ ; 1n order to prevent
texture from being generated due to the distortion of an elec-
tric field when a gate signal is applied to the gate lines G,
through G, _ ;.
[0064] In the exemplary embodiment of FIGS. 4A through
4C, two data lines are disposed for each of the pixel rows 16,
and one gate line is disposed for each of the pixel columns 17.
However, the present invention is not restricted thereto. Alter-
natively, one data line may be disposed for each of the pixel
rows 16, and one gate line may be disposed for each of the
pixel columns 17. With one data line being disposed for each
of the pixel rows 16, and one gate line being disposed for each
of the pixel columns 17, the number of data lines, e.g., the
number of channels of the data driving module 126, may be
reduced to one-half (V2), compared with the illustrated exem-
plary embodiment of FIGS. 4A through 4C. Advantageously,
it is possible to reduce the manufacturing cost of an LCD and
improve the aperture ratio of an LCD.

[0065] FIGS. 5A through 5C illustrate alternative exem-
plary embodiments of the LCD 100 shown in FIG. 1, e.g,,
LCDs 101 through 103.

[0066] Referring to the LCD 101 shown in FIG. 5A, a chip
film package 126 may be disposed on the right transverse side
of aliquid crystal panel 123, instead of on the left transverse
side as illustrated in FIGS. 1-3.

[0067] Referring to the LCD 102 shown in FIG. 5B, a
chip-on-glass (“COG”) chip 1265 may be mounted on a lig-
uid crystal panel 123 as a data driving module, and the COG
chip 1265 and a PCB 128 may be electrically connected to
each other by a circuit film 126a, which is disposed on the left
transverse side of the liquid crystal panel 123. The circuit film
126a may electrically and physically connect the COG chip
1265 and the PCB 128.

[0068] Referring to the LCD 103 shown in F1G. 5C, a PCB
128, a circuit film 126a and a COG chip 1265 may all be
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disposed on the right transverse side of a liquid crystal panel
123, instead of on the left transverse side as illustrated in FIG.
5B. The circuit film 126a may electrically and physically
connect the COG chip 1264 and the PCB 128.

[0069] An LCD according to another exemplary embodi-
ment of the present invention will hereinafter be described in
detail with reference to FI1G. 6. FIG. 6 illustrates a bottom
view of an LCD 104 according to a second exemplary
embodiment of the present invention. In FIGS. 1 through 4C
and 6, like reference numerals indicate like elements, and
thus, detailed descriptions thereof will be omitted.

[0070] Referring to the layout view of FIG. 6, a plurality of
light source units 178 may be disposed above a light guide
plate (not shown) and may be arranged along the upper side of
the LCD 104 which is a longitudinal side of the LCD 100. In
order to prevent signal infiltration between a circuit board 176
and a film module 186, a second connector 184 may be
disposed closer to the light source units 178 than a first con-
nector 182 to the light source units 178. In the layout view, the
second connector 184 may be located higher than the first
connector 182 in the longitudinal direction of a PCB 128.

[0071] In the illustrated embodiment, the first connector
182 and the second connector 184 may each be disposed at an
end of the PCB 128, in contrast to FIG. 2 where the first
connector 182 is disposed at a substantially central portion of
the PCB 128. Where the first connector 182 and the second
connector 184 are each disposed at an end of the PCB 128, the
circuit board 176 of the light source module 177 and the film
module 186 are extended to opposing longitudinal sides of the
LCD 104, where in FIG. 2, both the circuit board 176 and the
film module 186 are extended to a same longitudinal side of
the LCD 100.

[0072] An LCD according to another exemplary embodi-
ment of the present invention will hereinafter be described in
detail with reference to FIGS. 7A and 7B. FIG. 7A illustrates
a front view and a side views of an LCD 105 according to a
third exemplary embodiment of the present invention, and
FIG. 7B illustrates a rear view of the LCD 105. In FIGS. 1
through4C, 7A, and 7B, like reference numerals indicate like
elements, and thus, detailed descriptions thereof will be omit-
ted.

[0073] Referring to FIGS. 7A and 7B, a chip film package
126 may be electrically and physically connected to a plural-
ity of data lines (not shown), which are disposed on a liquid
crystal panel 123, and extend substantially horizontally in the
layout view, and a PCB 128 may be physically and electri-
cally connected to the chip film package 126. The film pack-
age 126 and the PCB 128 may be disposed near one of the
short transverse sides of the liquid crystal panel 123. A plu-
rality of light source units 178 may be disposed between the
PCB 128 and the liquid crystal panel 123 in the layout view.
More specifically, the light source units 178 may be disposed
on the left side of a light guide plate 150, and particularly, on
the left transverse side of the LCD 105. In contrast, the plu-
rality of light sources 178 are disposed substantially parallel
to longitudinal sides of the LCD 100 in FIGS. 1-3.

[0074] Ifa circuit board 176 and a film module 186 overlap
each other, signal interference may occur. In order to prevent
signal interference between the circuit board 176 and the film
module 186, the circuit board 176 and the film module 186
may be arranged so as not to overlap each other. In the illus-
trated embodiment, an end of the circuit board 176 and an end
the film module 186 opposing the second connector 184 and
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the first connector 182 respectively, are both disposed
extended toward a same longitudinal side of the LCD 105.
[0075] An LCD according to another exemplary embodi-
ment of the present invention will hereinafter be described in
detail with reference to FIGS. 8A and 8B. FIG. 8A illustrates
a front view and side views of an LCD 106 according to a
fourth exemplary embodiment of the present invention, and
FIG. 8B illustrates a rear view of the LCD 106. In FIGS. 1
through 4C, 8A, and 8B, like reference numerals indicate like
elements, and thus, detailed descriptions thereof will be omit-
ted.

[0076] Referring to FIGS. 8A and 8B, a chip film package
126 may be physically and electrically connected to a plural-
ity of data lines (not shown), which are disposed on a liquid
crystal panel 123 and extend substantially horizontally in the
layout view, and a PCB 128 may be physically and electri-
cally connected to the chip film package 126. The chip film
package 126 and the PCB 128 may be disposed near one of
the short transverse sides of the liquid crystal panel 123.
[0077] A plurality of light source units 178 may be
arranged along whichever of the short transverse sides of the
liquid crystal panel is more distant than the other from the
PCB 128. In theillustrated embodiment, the light source units
178 may be disposed on the right side of a light guide plate
1501n the layout view, and particularly, on the right side of the
LCD 106.

[0078] Ifa circuit board 176 and a film module 186 overlap
each other, signal interference may occur. In order to prevent
signal interference between the circuit board 176 and the film
module 186, the circuit board 176 and the film module 186
may be arranged so as not to overlap each other. The circuit
board 176 may connect the PCB 128 and the light source units
178 by extending horizontally along the surface of the bottom
of the LCD 106. A first end of the circuit board 176 and a first
end of the film module 186 are connected to the second
connector 184 and the first connector 182, respectively. A
second end of each of the circuit board 176 and the film
module 186 are respectively disposed extended to adjacent
sides of the LCD 106, such as a longitudinal side and a
transverse side adjacent to the longitudinal side.

[0079] An LCD according to another exemplary embodi-
ment of the present invention will hereinafter be described in
detail with reference to FIGS. 9A and 9B. FIG. 9A illustrates
a front view and side views of an LCD 107 according to a fifth
exemplary embodiment of the present invention, and FIG. 9B
illustrates a rear view of the LCD 107. In FIGS. 1 through 4C,
9A, and 9B, like reference numerals indicate like elements,
and thus, detailed descriptions thereof will be omitted.
[0080] Referring to FIGS. 9A and 9B, a plurality of light
source units 178 may be disposed below a light guide plate
150 in the layout view, and may be arranged along the lower
longitudinal side of the LCD 107. A chip film package 126
may be physically and electrically connected to a plurality of
data lines (not shown), which are disposed on a liquid crystal
panel 123. The chip film package 126 may be disposed near
one of the short transverse sides of the liquid crystal panel
123. Since a PCB 128 is connected to the liquid crystal panel
123 by the chip film package 126, which includes a flexible
film, the PCB 128 may be bent along the short transverse side
of the liquid crystal panel 123 and may be disposed at a rear
of the liquid crystal panel 123.

[0081] Ifa circuit board 176 and a film module 186 overlap
each other, signal interference may occur. In order to prevent
signal interference between the circuit board 176 and the film
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module 186, the circuit board 176 and the film module 186
may be arranged so as not to overlap each other.

[0082] An LCD according to another exemplary embodi-
ment of the present invention will hereinafter be described in
detail with reference to FIGS. 10A and 10B. FIG. 10A illus-
trates a front view and side views of an LCD 108 according to
a sixth exemplary embodiment of the present invention, and
FIG. 10B illustrates a rear view of the LCD 108. In FIGS. 1
through 4C, 10A, and 10B, like reference numerals indicate
like elements, and thus, detailed descriptions thereof will be
omitted.

[0083] Referring to FIGS. 10A and 10B, a chip film pack-
age 126 may be physically and electrically connected to a
plurality of data lines (not shown), which are disposed on a
liquid crystal panel 123 and extend substantially horizontally
in a longitudinal direction of the liquid crystal panel 123, and
a PCB 128 may be physically and electrically connected to
the chip film package 126. The film package 126 and the PCB
128 may be disposed near one of the short transverse sides of
the liquid crystal panel 123. A plurality of light source units
178 may be arranged along whichever of the short transverse
sides of the liquid crystal panel is more distant than the other
from the PCB 128. In the illustrated embodiment, the light
source units 178 may be disposed on the right side of a light
guide plate 250 in the layout view, and particularly, on the
right side of the LCD 108. Since the PCB 128 is connected to
the liquid crystal panel 123 by the chip film package, which
includes a flexible film, the PCB 128 may be bent along the
transverse side of the liquid crystal panel 123 and may be
disposed at a rear of the liquid crystal panel 123.

[0084] In order to prevent an increase in the overall thick-
ness of the LCD 108, the light guide plate 250 may have a
wedge-shaped structure tapering from the light source units
178 to the PCB 128.

[0085] Ifa circuit board 176 and a film module 186 overlap
each other, signal interference may occur. In order to prevent
signal interference between the circuit board 176 and the film
module 186, the circuit board 176 and the film module 186
may be arranged so as not to overlap each other. The circuit
board 176 may connect the PCB 128 and the light source units
178 by extending substantially horizontally along the surface
of the bottom of the LCD 108.

[0086] 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 and 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 including short sides and long sides;

a plurality of gate lines disposed on the liquid crystal panel
and extending substantially in parallel with the short
sides of the liquid crystal panel,

a plurality of data lines insulated from the gate lines, inter-
secting the gate lines and extending substantially in par-
allel with the long sides of the liquid crystal panel;

a printed circuit board disposed near a short side of the
liquid crystal panel and providing an image signal to the
liquid crystal panel,;

a light guide plate overlapping the liquid crystal panel,

alight source module generating and providing light to the
light guide plate; and
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a circuit board on which the light source module is

mounted.

2. The liquid crystal display of claim 1, further comprising:

a gate driving module connected to the gate lines, disposed

on the liquid crystal panel as an integrated circuit and
disposed near a long side of the liquid crystal panel; and

a data driving module connected to the data lines and

disposed near a short side of the liquid crystal panel.

3. The liquid crystal display of claim 1, wherein the printed
circuit board includes a first connector connected to a film
module, which is connected to an external controller, and a
second connector connected to the circuit board on which the
light source module is mounted.

4. The liquid crystal display of claim 3, wherein a connec-
tion terminal of the first connector faces the liquid crystal
panel.

5. The liquid crystal display of claim 4, wherein a connec-
tion terminal of the second connector faces the liquid crystal
panel.

6. The liquid crystal display of claim 3, wherein the film
module and the circuit board do not overlap each other.

7. The liquid crvstal display of claim 1, further comprising
a chip film package connecting the printed circuit board and
the data lines.

8. The liquid crystal display of claim 1, further comprising:

a chip-on-glass chip mounted on the liquid crystal panel,

and

a circuit film connecting the chip-on-glass chip and the

printed circuit board.

9. The liquid crystal display of claim 1, wherein a surface
of the printed circuit board is disposed substantially coplanar
with a surface of the liquid crystal panel.

10. The liquid crystal display of claim 9, wherein the light
source module is disposed adjacent to one side of the light
guide plate, and arranged substantially parallel to the long
sides of the of the liquid crystal panel.

11. The liquid crystal display of claim 9, wherein the light
source module is disposed between the printed circuit board
and the liquid crystal panel, and arranged substantially par-
allel to the short sides of the liquid crystal panel.

12. The liquid crystal display of claim 9, wherein the light
source module is arranged near one of the short sides of the
liquid crystal panel which is more distant from the printed
circuit board than the remaining short side.

13. The liquid crystal display of claim 1, wherein the
printed circuit board is disposed overlapping one of the short
sides of the liquid crystal panel and overlapping a bottom of
the liquid crystal panel.
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14. The liquid crystal display of claim 13, wherein the light
source module is disposed adjacent to one side of the light
guide plate and arranged substantially parallel to the long
sides of the liquid crystal panel.

15. The liquid crystal display of claim 13, wherein the light
source module disposed adjacent to one of the short sides of
the liquid crystal panel which is more distant from the printed
circuit board than the remaining short side.

16. The liquid crystal display of claim 15, wherein the light
guide plate has a wedge-shaped structure tapering in a direc-
tion from the light source module to the printed circuit board.

17. A liquid crystal display comprising:

a liquid crystal panel including short sides and long sides;

a plurality of gate lines disposed on the liquid crystal panel
and extending substantially in parallel with the short
sides;

a gate driving module connected to the gate lines, disposed
on the liquid crystal panel as an integrated circuit and
disposed extending substantially parallel with the long
sides of the liquid crystal panel,

a plurality of data lines insulated from the gate lines, inter-
secting the gate lines and extending substantially in par-
allel with the long sides of the liquid crystal panel;

a data driving module connected to the data lines and
disposed near a short side of the liquid crystal panel; and

a printed circuit board disposed near a short side of the
liquid crystal panel, and providing an image signalto the
liquid crystal panel.

18. The liquid crystal display of claim 17, wherein:

the liquid crystal panel includes a pixel array in which a
plurality of pixels are arranged substantially in a matrix;
and

each of the pixels longitudinally extends substantially in
parallel with the short sides of the liquid crystal panel,
and transversely extends substantially in parallel with
the long sides of the liquid crystal panel.

19. The liquid crystal display of claim 18, wherein:

a number of pixels adjacent to one another in a direction
substantially parallel with the short sides of the liquid
crystal panel represent the same color; and

three pixels respectively representing red, green and blue
are alternately arranged in the pixel array in a direction
substantially parallel with the long sides of the liquid
crystal panel.

20. The liquid crystal display of claim 17, wherein the data

driving module includes a chip-on-film, a tape carrier pack-
age or a chip-on-glass.
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