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(54) Liquid crystal display

(57) A liquid crystal display includes a liquid crystal
panel including short sides and long sides, a gate wire
extending substantially parallel with the short sides of the
liquid crystal panel, a data wire extending substantially
parallel with the long sides of the liquid crystal panel and
insulated from the gate wire with crossing the gate wire,

a first printed circuit board disposed adjacent to a long
side of the liquid crystal panel facing a same direction as
the liquid crystal panel is and supplying an image signal
to the liquid crystal panel, a circuit film electrically con-
necting the data wire and the first printed circuit board
with each other to carry the image signal.
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Description

[0001] This application claims priority to Korean Patent
Application No. 10-2009-0013539 filed on February 18,
2009, the disclosure of which is incorporated herein by
reference in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The invention relates to a liquid crystal display,
and more particularly, to a liquid crystal display, which
can reduce the manufacturing cost and can be manufac-
tured to have horizontal symmetry in the overall external
appearance,.

2. Description of the Related Art

[0003] Currently, liquid crystal displays ("LCDs") are
some of the most widely used flat panel display ("FPD")
devices. The LCD is provided with two substrates on
which field-generating electrodes are formed, and a liquid
crystal layer that is interposed between the substrates.
In the LCD, a voltage is applied to the electrodes to re-
arrange the liquid crystal molecules of the LCD, thereby
controlling the quantity of transmitted light.
[0004] In a conventional liquid crystal display ("LCD"),
the manufacturing cost of a data driver is higher than that
of a gate driver, and the data driver requires a relatively
high mobility of thin film transistors ("TFTs") constituting
the same. Thus, it is difficult to mount the data driver
directly on an insulating substrate in the form of integrated
circuit chips. In addition, as the number of data lines con-
nected to the data driver increases, the number of data
drivers used also increases, which may sharply increase
the manufacturing cost. Therefore, in order to reduce the
manufacturing cost, it is desired to develop LCDs which
can reduce the number of data drivers and/or the number
of data lines.

BRIEF SUMMARY OF THE INVENTION

[0005] The invention provides a liquid crystal display,
which can reduce the manufacturing cost and can be
manufactured to have horizontal symmetry in the overall
external appearance.
[0006] In an exemplary embodiment of the present in-
vention, there is provided a liquid crystal display including
a liquid crystal panel including short sides and long sides,
a gate wire extending substantially parallel with the short
sides of the liquid crystal panel, a data wire extending
substantially parallel with the long sides of the liquid crys-
tal panel and insulated from the gate wire with crossing
the gate wire, a first printed circuit board disposed adja-
cent to a long side of the liquid crystal panel facing a
same direction as the liquid crystal panel is and supplying
an image signal to the liquid crystal panel, and a circuit

film electrically connecting the data wire and the first print-
ed circuit board with each other to carry the image signal.
[0007] In an another exemplary embodiment of the
present invention, there is provided a liquid crystal dis-
play including a liquid crystal panel including short sides
and long sides, a gate wire extending substantially par-
allel with the short sides of the liquid crystal panel, a data
wire insulated from the gate wire and extending substan-
tially parallel with the long sides of the liquid crystal panel
crossing the gate wire, a first printed circuit board dis-
posed adjacent to a long side of the liquid crystal panel
facing a same direction as the liquid crystal panel is and
supplying an image signal to the liquid crystal panel, a
first circuit film electrically connecting the data wire and
the first printed circuit board with each other to carry the
image signal, a light guide plate disposed below the liquid
crystal panel, and a light source supplying light to the
light guide plate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The above and other features and advantages
of the invention will become more apparent by describing
in detail exemplary embodiments thereof with reference
to the attached drawings in which:

FIG. 1 is a front plan view of an exemplary embodi-
ment of a liquid crystal display ("LCD") according to
the invention;
FIG. 2A is a rear plan view of the LCD shown in FIG.
1;
FIG. 2B is a rear plan view illustrating another ex-
emplary embodiment of the LCD shown in FIG. 2A;
FIG. 3 is an exploded perspective view of the LCD
shown in FIG. 1;
FIG. 4A is a schematic plan view of an exemplary
embodiment of a liquid crystal panel shown in FIG. 3;
FIG. 4B is a plan view of an exemplary embodiment
of a pixel array of the liquid crystal panel shown in
FIG. 4A;
FIG. 4C is an equivalent circuit view of the pixel array
shown in FIG. 4B;
FIG. 5A is a perspective view illustrating an exem-
plary embodiment of a combination of a first printed
circuit board and a chip film package shown in FIG. 1;
FIG. 5B is a perspective view of the chip film package
shown in FIG. 5A;
FIG. 6 is a perspective view illustrating an exemplary
embodiment of a combination of the chip film pack-
age and the liquid crystal panel shown in FIG. 1;
FIG. 7 is a front plan view of an alternative exemplary
embodiment of an LCD according to the invention;
FIG. 8A is a front plan view of an alternative exem-
plary embodiment of an LCD according to the inven-
tion;
FIG. 8B is a rear plan view of the LCD shown in FIG.
8A;
FIG. 9A is a front plan view of an alternative exem-
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plary embodiment of an LCD according to the inven-
tion;
FIG. 9B is a rear plan view of the LCD shown in FIG.
9A;
FIG. 10A is a front plan view of an alternative exem-
plary embodiment of an LCD according to the inven-
tion;
FIG. 10B is a rear plan view of the LCD shown in
FIG. 10A;
FIG. 11A is a front plan view of an alternative exem-
plary embodiment of an LCD according to the inven-
tion;
FIG. 11B is a rear plan view of the LCD shown in
FIG. 11A; and
FIG. 12 is an exploded perspective view of an ex-
emplary embodiment of a display apparatus set ac-
cording to the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0009] Advantages and features of the invention and
methods of accomplishing the same may be understood
more readily by reference to the following detailed de-
scription of exemplary embodiments and the accompa-
nying drawings. The invention may, however, be embod-
ied in many different forms and should not be construed
as being limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this dis-
closure will be thorough and complete and will fully con-
vey the concept of the invention to those skilled in the
art, and the invention will only be defined by the appended
claims. In the drawings, the size and relative sizes of
layers and regions may be exaggerated for clarity.
[0010] It will be understood that when an element or
layer is referred to as being "on" or "connected to" another
element or layer, it can be directly on or directly connect-
ed to the other element or layer or intervening elements
or layers may be present. In contrast, when an element
is referred to as being "directly on" or "directly connected
to" another element or layer, there are no intervening
elements or layers present. Like numbers refer to like
elements throughout. As used herein, the term "and/or"
includes any and all combinations of one or more of the
associated listed items.
[0011] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended 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 indi-
cates otherwise. It will be further understood that the
terms "comprises" and/or "comprising," when used in this
specification, specify the presence of stated features, in-
tegers, steps, operations, elements, and/or components,
but do not preclude the presence or addition of one or
more other features, integers, steps, operations, ele-
ments, components, and/or groups thereof. The use of
any and all examples, or exemplary language (e.g., "such
as"), is intended merely to better illustrate the invention

and does not pose a limitation on the scope of the inven-
tion unless otherwise claimed.
[0012] 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 region,
layer or section. Thus, a first element, component, region,
layer or section discussed below could be termed a sec-
ond element, component, region, layer or section without
departing from the teachings of the invention.
[0013] Spatially relative terms, such as "below", "low-
er", "upper", and the like, may be used herein for ease
of description to describe one element or feature’s rela-
tionship to another element(s) or feature(s) as illustrated
in the figures. It will be understood that the spatially rel-
ative terms are intended to encompass different orienta-
tions of the device in use or operation in addition to the
orientation depicted in the figures. For example, if the
device in the figures is turned over, elements described
as "below" or "lower" relative to other elements or fea-
tures would then be oriented "upper" relative to the other
elements or features. Thus, the exemplary term "below"
can encompass both an orientation of above and below.
[0014] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one of ordinary
skill in the art to which this invention belongs. It will be
further understood that terms, such as those defined in
commonly used dictionaries, 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.
[0015] Embodiments of the invention are described
herein with reference to cross-sectional illustrations that
are schematic illustrations of idealized embodiments of
the invention. As such, variations from the shapes of the
illustrations as a result, for example, of manufacturing
techniques and/or tolerances, are to be expected. Thus,
embodiments 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. 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
invention.
[0016] Hereinafter, exemplary embodiments of the in-
vention will be explained in detail with reference to the
accompanying drawings.
[0017] A liquid crystal display ("LCD") 100 according
to the invention will now be described in detail with ref-
erence to FIGS. 1 through 6.
[0018] FIG. 1 is a front plan view of an exemplary em-
bodiment of a liquid crystal display ("LCD") according to
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the invention, FIG. 2A is a rear plan view of the LCD
shown in FIG. 1, FIG. 2B is a view illustrating another
exemplary embodiment of the LCD shown in FIG. 2A,
and FIG. 3 is an exploded perspective view of the LCD
shown in FIG. 1.
[0019] Referring to FIGS. 1 through 3, the exemplary
embodiment of the LCD according to the invention gen-
erally includes a liquid crystal ("LC") panel assembly 120,
a backlight assembly 190 and an upper receiving con-
tainer 110.
[0020] The LC panel assembly 120 includes a liquid
crystal panel 123, a chip film package 126 and a first
printed circuit board 128.
[0021] The liquid crystal panel 123 includes a lower
substrate 122, an upper substrate 124 and liquid crystal
injected between the lower and upper substrates 122 and
124. The lower substrate 122 includes gate lines, data
lines, a thin film transistor ("TFT") array and pixel elec-
trodes. The upper substrate 124 faces the lower sub-
strate 122. The liquid crystal panel 123, which includes
shorter sides and longer sides so as to have a generally
rectangular shape, displays image information. The long-
er sides may be referred to as longitudinal sides which
extend in a first direction, while the shorter sides may be
referred to as transverse sides which extend in a second
direction that is inclined with respect to the first direction,
such as being substantially perpendicular to each other.
[0022] A gate wire may longitudinally extend substan-
tially parallel to short sides of the liquid crystal panel 123,
and a data wire may longitudinally extend substantially
parallel to long sides of the liquid crystal panel 123. In
one exemplary embodiment, the gate wire may longitu-
dinally extend perfectly parallel to short sides of the liquid
crystal panel 123, or longitudinally extend in a direction
in which the short sides of the liquid crystal panel 123
extend, in a zigzag shape. However, the invention is not
limited thereto. In addition, the data wire may longitudi-
nally extend substantially parallel to the long sides of the
liquid crystal panel 123, or longitudinally extend in a di-
rection in which the long sides of the liquid crystal panel
123 extend, in a zigzag shape. However, the invention
is not limited thereto.
[0023] When a viewer watches the LCD 100, such as
viewing the LCD 100 in a plan view, the cross section of
the liquid crystal panel 123 may be left-right placed and
the long sides of the liquid crystal panel 123 may be po-
sitioned at upper and lower ends with respect to the
watching direction. However, the invention is not limited
to the illustrated exemplary embodiment. In alternative
embodiments, the cross section of the liquid crystal panel
123 may be left-right placed and the short sides of the
liquid crystal panel 123 may be positioned at upper and
lower ends with respect to the watching direction.
[0024] Referring to FIGS. 1 through 3, the chip film
package 126 is positioned at the short side in the left end
of the liquid crystal panel 123 as a data driver, and con-
nected to each of a plurality of a data wire disposed on
the lower substrate 122, to supply a data driving signal.

The chip film package 126 is preferably positioned at the
center of the short side in the left end of the liquid crystal
panel 123, for facilitating connection with the data wires.
The chip film package 126 includes a tape automated
bonding ("TAB") tape including interconnection patterns
on a base film, and semiconductor chips mounted on the
interconnection patterns by a TAB technique. Exemplary
embodiments of the chip film package include a tape car-
rier package ("TCP"), and a chip on film ("COF"). How-
ever, the exemplified chip film package is not limited
thereto.
[0025] In addition, the gate driver is connected to each
of the gate wires disposed on the lower substrate 122,
to supply a gate driving signal. The gate driver may be
formed on the lower substrate 122 in an integrated circuit
("IC") type. In exemplary embodiments, the gate driver
may be disposed along the upper or long side at the lower
end of the front surface of the lower substrate 122. In an
exemplary embodiment of a method of manufacturing an
LCD, the gate driver may be formed at the time of man-
ufacturing the TFT array. The gate driver is not limited to
the exemplified gate driver and may have the same con-
figuration as the chip film package 126.
[0026] In an exemplary embodiment, various driving
components (not shown) are mounted on the first printed
circuit board ("PCB") 128 to process gate driving signals
input to the gate driver, and data driving signals input to
the chip film package 126. In other words, the first PCB
128 is combined with the liquid crystal panel 123 to supply
image information. In order to achieve connections be-
tween the data wires of the liquid crystal panel 123 and
the chip film package 126, the chip film package 126 is
arranged to be adjacent to the short side of the liquid
crystal panel 123. Unlike the chip film package 126, the
first PCB 128 combined with the chip film package 126
is arranged to be adjacent to the long side of the liquid
crystal panel 123. In such a manner, since the first PCB
128 is arranged at the lower end of the LCD 100 in the
plan view, the LCD 100 can be manufactured to have
horizontal symmetry in the overall external appearance,
thereby providing improved quality of design.
[0027] In order to minimize a thickness of the LCD 100
in a third direction substantially orthogonal to the first and
second directions described above, the first PCB 128
may be arranged on the same plane as the liquid crystal
panel 123. The first PCB 128 is physically and/or electri-
cally connected to an external controller (not shown)
through an interface film (not shown), and receives var-
ious signals to display images.
[0028] Referring to FIG. 2A, a first end of the chip film
package 126 is combined with the liquid crystal panel
123, such as using an anisotropic conductive film (not
shown), at the front of the LCD 100 (shown in FIG. 1). A
second end opposing the first end of the chip film package
126 is combined with the first PCB 128 through the first
connector 182, at the rear of the LCD 100. The first con-
nector 182 may be disposed at the rear of the first PCB
128, and may longitudinally extend in a same direction

5 6 



EP 2 221 658 A1

5

5

10

15

20

25

30

35

40

45

50

55

as the first PCB 128.
[0029] The chip film package 126, which includes a
flexible film, is bent at the short side of the liquid crystal
panel 123, and initially horizontally extends on the rear
of the LCD 100, to then be folded to extend vertically
(e.g., down) towards the first PCB 128 in the plan view
of FIG. 2A. The flexible film is a single unitary and indi-
visible part. As shown in Fig. 3, the chip film package 126
may initially horizontally extend on the rear of the light
guide plate 150 to then be folded to extend vertically to-
wards the first PCB 128.
[0030] Contact terminals of the first connector 182 are
disposed extending towards the liquid crystal panel 123,
to facilitate a connection with the chip film package 126.
A width of the first PCB 128, taken in the short side di-
rection of the LC panel 123, can be reduced by arranging
the first connector 182 in the above-described manner,
irrespective of a width of the first connector 182, thereby
reducing the overall planar size of the LCD 100. In the
alternative exemplary embodiment of the LCD shown in
FIG. 2A, as shown in FIG. 2B, a chip film package 126’
is generally shaped in an L-shaped form in the plan view.
[0031] Referring again to FIG. 1, the backlight assem-
bly 190 includes a mold frame 130, optical sheets 140,
a light guide plate 150, a reflective sheet 160, a light
source 177, and a lower receiving container 170.
[0032] In the illustrated embodiment, the light guide
plate 150 guides light supplied from the light source 177
to the liquid crystal panel 123. The light guide plate 150
is formed in a substantially plate shape, and includes a
transparent plastic-based material. Exemplary embodi-
ments of the light guide plate 150 include acryl resin,
such as polymethyl methacrylate ("PMMA") or polycar-
bonate. When a light incident into a side surface of the
light guide plate 150 reaches a top surface or a bottom
surface of the light guide plate 150 at an angle greater
than a critical angle of the light guide plate 150, the inci-
dent light may be totally reflected at the top or bottom
surface of the light guide plate 150 and uniformly trans-
mitted into the light guide plate 150 without being emitted
to the outside of the light guide plate 150. Referring to
FIG. 3, the top surface of the light guide plate 150 may
be a surface directly adjacent to the optical sheets 140
and facing the LC panel assembly 120, where the bottom
surface of the light guide plate may be a surface directly
adjacent to the reflective sheet 160 and facing the lower
receiving container 170.
[0033] In an exemplary embodiment, diffusion patterns
(not shown) are disposed on at least one surface of the
top surface and the bottom surface of the light guide plate
150 to emit the light from the light guide plate 150 to the
liquid crystal panel 123 mounted on the light guide plate
150. The diffusion patterns are preferably disposed on
the bottom surface of the light guide plate 150. That is to
say, the light that is totally reflected from the light guide
plate 150 is reflected into the diffusion patterns on the
bottom surface of the light guide plate 150, and then emit-
ted to the outside through the top surface of the light

guide plate 150.
[0034] In order to uniformly maintain brightness of the
light emitted to an entire surface of the light guide plate
150, the diffusion patterns disposed on one surface of
the light guide plate 150 may vary in their size and/or
density according to a distance from the light source 177,
and from the light incident surface of the light guide plate
150. In one exemplary embodiment, as the distance from
the light source 177 increases, the density or size of the
diffusion patterns is increased, thereby maintaining the
brightness of the light emitted to the entire surface of the
light guide plate 150 at a uniform level. In an exemplary
embodiment of a method of manufacturing, the diffusion
patterns may be formed by printing ink, such as using a
silk-screen printing technique. However, the invention is
not limited thereto, and the diffusion patterns having sub-
stantially the same operation and effects can be formed
by forming fine grooves and/or protrusions on the light
guide plate 150.
[0035] The light source 177 is disposed facing one side
surface of the light guide plate 150. In the illustrated ex-
emplary embodiment, the light source 177 is disposed
at the side surface of the light guide plate 150, that is,
the short side of the LCD 100, corresponding to the op-
posite side of the chip film package 126 in the plan view.
With this arrangement, in order to allow the light to be
uniformly transmitted throughout an entire display screen
of the LCD 100, the light guide plate 150 may be sub-
stantially flat-shaped to have substantially a same thick-
ness. However, the invention is not limited thereto, and
the light guide plate 150 may have various shapes.
[0036] In the illustrated embodiment, the light source
177 includes a second PCB 176 including a circuit pat-
tern, a plurality of a point light source element 178 mount-
ed on the second PCB 176, and a second circuit film 179
electrically connecting the second PCB 176 to the first
PCB 128. In an exemplary embodiment, the second PCB
176 may be a flexible circuit board.
[0037] Each of the point light source elements 178 in-
cludes an emitter that generates and directly emits light.
Exemplary embodiments of the point light source ele-
ments 178 include a light emitted diode ("LED"), an in-
candescent lamp, a white halogen lamp, and so on. Pref-
erably, an LED having excellent color reproducibility and
small power consumption can be used. The point light
source element 178 includes a frame (not shown) and
red, green and blue light emitting chips mounted within
the frame. Red light, green light and blue light emitted
from the respective light emitting chips are mixed to then
be produced as white light.
[0038] Referring to FIG. 3, the second PCB 176 is dis-
posed between an inner sidewall of the lower receiving
container 170 and the light guide plate 150 to allow the
point light source elements 178 to be mounted therein.
A first end of the second circuit film 179 is connected to
the second PCB 176 and a second end of the second
circuit film 179 opposing the first end, extends to a rear
surface of the lower receiving container 170 through an
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opening (not shown) disposed through the bottom sur-
face of the lower receiving container 170 and is combined
with the first PCB 128 on the rear of the first PCB 128 as
illustrated in FIG. 2A. The opening is considered a closed
opening penetrating the bottom surface of the lower re-
ceiving container 170, and the bottom surface of the lower
receiving container 170 solely defines the enclosed
opening through which the second PCB 176 is disposed.
[0039] The second PCB 176 is combined with a sec-
ond connector 184 disposed on the rear surface of the
first PCB 128 through the second circuit film 179. Contact
terminals of the second connector 184 may be disposed
extending towards the liquid crystal panel 123, like the
contact terminals of the first connector 182. That is to
say, a portion of the second circuit film 179 longitudinally
extends substantially parallel with the short sides of the
liquid crystal panel 123 to then be combined with the
second connector 184.
[0040] Where the second PCB 176 and the second
circuit film 179 and the chip film package 126 overlap
each other, signal interference may occur. Thus, the sec-
ond PCB 176 and the second circuit film 179 and the chip
film package 126 are preferably arranged so as not to
overlap each other. In the illustrated exemplary embod-
iment, the chip film package 126 is arranged at the short
side in the left end of the plan view of the liquid crystal
panel 123, and the light source 177 is arranged at the
short side in the right end of the liquid crystal panel 123,
which opposes the short side at the left end. However,
the invention is not limited thereto, and the second PCB
176 and the second circuit film 179 and the chip film pack-
age 126 may not overlap each other even when the chip
film package 126 and the light source 177 are arranged
at the same short side of the liquid crystal panel 123.
[0041] The optical sheets 140 are disposed on the light
guide plate 150, on a viewing side of the LCD 100, to
diffuse and focus light from the light guide plate 150. In
the illustrated embodiment, the optical sheets 140 in-
clude a diffusion sheet, a prism sheet, and a protective
sheet. The diffusion sheet, which is positioned between
the light guide plate 150 and the prism sheet, diffuses
the light incident from the light guide plate 150 and re-
duces or effectively prevents partial concentration of the
light. The prism sheet includes a prism having a triangular
column shape disposed on an upper surface of the prism
sheet. The prism sheet is generally composed of more
than one member, such as two sheets, disposed at a
predetermined angle with respect to each other to have
a certain arrangement. The prism sheet functions to con-
dense the light diffused by the diffusion sheet in a direc-
tion perpendicular to the plane of the liquid crystal panel
123. Accordingly, most light beams passing through the
prism sheet travel vertically, thereby providing a uniform
brightness distribution. The protective sheet disposed on
the prism sheet protects a surface of the prism sheet,
and diffuses the light to provide uniform distribution of
light. However, the arrangement of the optical sheets 140
is not limited to the above-described exemplary embod-

iment, and may change in various manners according to
the specification of the LCD 100.
[0042] Referring to FIG. 3, the reflective sheet 160 is
disposed below the light guide plate 150, towards a rear
of the LCD 100, and reflects the light directed downward
from the light guide plate 150 and supplies the reflected
light upward toward the viewing side of the LCD 100. The
reflective sheet 160 reflects the light that is not reflected
by the diffusion patterns disposed on one plane of the
light guide plate 150 back to an exit surface of the light
guide plate 150, thereby reducing loss of the light incident
into the liquid crystal panel 123 and improving the uni-
formity of the light incident into the exit surface of the light
guide plate 150. In one exemplary embodiment, the re-
flective sheet 160 may include polyethylene terephtha-
late ("PET"), and/or one surface of the reflective sheet
160 may be coated with a diffusion layer including, e.g.,
titanium dioxide. In an exemplary embodiment of a meth-
od of manufacturing, when the coated titanium dioxide
is dried and fixed, titanium dioxide may form a white frost-
ed surface, thereby more uniformly diffusing the light and
providing a reflecting effect. The reflective sheet 160 is
a single unitary and indivisible part.
[0043] The mold frame 130 has a rectangular frame
shape, and is arranged to be disposed adjacent to an
upper periphery of the optical sheets 140. The mold frame
130 is combined with the lower receiving container 170
and accommodates the optical sheets 140, the light guide
plate 150, the reflective sheet 160, and the light source
177. The mold frame 130 and the lower receiving con-
tainer 170 are combined with each other using various
manners using hooks or screws.
[0044] The liquid crystal panel 123 is disposed on the
mold frame 130, and the upper receiving container 110
is disposed adjacent to an upper periphery of the liquid
crystal panel 123 to be combined with the lower receiving
container 170 and/or the mold frame 130.
[0045] Hereinafter, a liquid crystal panel shown in FIG.
3 will be described with reference to FIGS. 4A through
4C. FIG. 4A is a schematic plan view of an exemplary
embodiment of a liquid crystal panel shown in FIG. 3,
FIG. 4B is a plan view of an exemplary embodiment of a
pixel array of the liquid crystal panel shown in FIG. 4A,
and FIG. 4C is an equivalent circuit view of the pixel array
shown in FIG. 4B.
[0046] Referring to FIGS. 4A through 4C, the liquid
crystal panel includes gate wires Gn - Gn+3, data wires
Dm - Dm+3, a pixel electrode 11, a storage electrode 12,
a thin film transistor ("TFT") 13, a chip film package 126
(e.g., a data driver) and a gate driver 127.
[0047] In the illustrated embodiment, the data wires
Dm - Dm+3 include longitudinally disposed horizontal
wires extending substantially parallel with long sides of
the liquid crystal panel 123. Accordingly, compared to
the conventional pixel array configuration in which longi-
tudinally disposed vertical data wires are used, the
number of channels of the data driver 126 can be reduced
to two thirds (2/3), and the gate driver 127 is disposed
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on an insulating substrate in an IC type at the time of
manufacturing of a TFT array, thereby manufacturing the
liquid crystal panel 123 without using a gate driver IC.
The gate driver 127 may be formed in amorphous silicon
gate("ASG") type. Control signals input to the gate driver
127 may be transmitted from the first printed circuit board
128 to the short side of the liquid crystal panel 123 through
the chip film package 126 and then be transmitted from
the short side of the liquid crystal panel 123 to the gate
driver 127 disposed on the long side of the liquid crystal
panel 123 through wire patterns formed along edges of
the liquid crystal panel 123.
[0048] Referring to FIGS. 4B and 4C, two data wires
Dm and Dm+1 are disposed at one horizontal pixel row
16, and one gate wire Gn is disposed at one vertical pixel
column 17. Of the gate wires Gn - Gn+3, pairs of two
adjacent gate wires Gn - Gn+3 are electrically connected
to each other, and a plurality of the TFT 13 is arranged
in a zigzag manner within each horizontal pixel row 16
to connect corresponding data wires Dm - Dm+3 to the
pairs of the gate wires Gn - Gn+3. Since gate signals are
simultaneously applied to a pair of adjacent pixels 11
disposed in the horizontal pixel row 16, a sufficient pixel
charging time can be ensured.
[0049] The liquid crystal panel 123 includes a pixel ar-
ray defined by a plurality of the pixels 11 arranged in a
matrix in the plan view of the liquid crystal panel 123,
each pixel 11 being longer in a longitudinal direction,
which is taken parallel with the short sides of the liquid
crystal panel 123, than in a transverse direction which is
taken parallel with the long sides of the liquid crystal panel
123. In the illustrated embodiment, the pixel array has a
color filter arrangement type in which the same color is
represented for a whole of each vertical pixel column 17,
and red (R), green (G) and blue (B) colors are repeatedly
represented within each horizontal pixel row 16.
[0050] In the illustrated embodiment, in order to sup-
press textures due to distortion of an electric field in the
vicinity as the gate signals are applied to the gate wires
Gn - Gn+3, the storage electrode 12 is disposed adjacent
to the gate wires Gn - Gn+3, as shown in FIG. 4B.
[0051] In the exemplary embodiment, two data wires
Dm and Dm+1 are disposed within one continuous hor-
izontal pixel row 16, and one gate wire Gn is disposed
within one continuous vertical pixel column 17. However,
the invention is not limited to the above-described exem-
plary embodiment, and one data wire Dm may be dis-
posed within one continuous horizontal pixel row 16, and
one gate wire Gn may disposed within one continuous
vertical pixel column 17. Compared to the previously de-
scribed embodiment, the number of data wires, e.g., the
number of channels of the data driver 126, is reduced to
a half (1/2) instead of two-thirds (2/3), thereby further
reducing the manufacturing cost and increasing the ap-
erture.
[0052] Hereinafter, a combination between a first print-
ed circuit board and a chip film package shown in FIG.
1 will be described in detail with reference to FIGS. 5A

and 5B. FIG. 5A is a perspective view illustrating a com-
bination between a first printed circuit board and a chip
film package shown in FIG. 1, and FIG. 5B is a perspec-
tive view of the chip film package shown in FIG. 5A.
[0053] Referring to FIGS. 5A and 5B, the first connec-
tor 182 includes a housing 210 including an insulating
material, a plurality of a lead wire 230 disposed at a first
side of the housing 210, and a slot 214 disposed at a
second side of the housing 210 opposing the first side.
[0054] The plurality of lead wires 230, each of which
extends outwardly by a predetermined length, are ar-
ranged at the first side of the housing 210. Each of the
plurality of lead wires 230 is electrically connected to a
printed pattern disposed on the first PCB 128, such as
by soldering.
[0055] The slot 214 is disposed at the second side of
the housing 210 so that a cable holder 252 of the chip
film package 126 is inserted into the slot 214. In the il-
lustrated embodiment, a plurality of a pin 240 are ar-
ranged within the slot 214. The plurality of lead wires 230
are connected to the plurality of pins 240, such as in a
one-to-one correspondence relationship. When the ca-
ble holder 252 is inserted into the slot 214, the plurality
of pins 240 is respectively inserted into a plurality of a
pin receiving member 256 disposed within the cable hold-
er 252 shown in FIG. 5B.
[0056] In a state in which the cable holder 252 is en-
gaged with a first connector 182, hook connection is
achieved. As illustrated in FIG. 5A, a plurality of a hook
hole 212 is disposed in the housing 210.
[0057] The chip film package 126 includes a plurality
of wires which are insulated and separated from each
other. A cable holder 252 including an insulating material
is disposed at one end of the chip film package 126. As
described above, the cable holder 252 is inserted into
the slot 214. The plurality of hook holes 212 is disposed
at a laterally extending surface of the cable holder 252,
which is not connected to the chip film package 126. The
plurality of hook holes 212 is connected to the plurality
of wires in a one-to-one correspondence relationship.
[0058] In order to achieve hook connection between
the cable holder 252 and the housing 210 when the cable
holder 252 is inserted into the slot 214, a plurality of a
hook 254 corresponding to the plurality of hook holes 212
of the housing 210 is disposed at one surface of the cable
holder 252 facing the lateral surface of the cable holder
252. In an alternative embodiment, arrangements of the
hooks 254 and the hook holes 212 may be reversed. In
the illustrated exemplary embodiment, the invention has
been described with regard to hook connection between
the cable holder 252 and the housing 210. However, the
invention is not limited to the illustrated embodiment, and
various types of connecting means may be employed.
[0059] In the illustrated exemplary embodiment, the in-
vention has been described where the first PCB 128 is
combined with the chip film package 126 by the first con-
nector 182. However, the invention is not limited to the
illustrated embodiment and the first PCB 128 and the
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chip film package 126 may be combined with each other
through thermal compression using an anisotropic con-
ductive film.
[0060] In addition, the second circuit film 179 electri-
cally connected to the second PCB 176 of the light source
177 may be electrically connected to the first PCB 128
by the second connector 184 in substantially the same
manner as the connection between the first PCB 128 and
the chip film package 126. However, the invention is not
limited to the illustrated embodiment, and the second
PCB 176 or the second circuit film 179 of the light source
177 and the first PCB 128 may be connected to each
other through thermal compression using an anisotropic
conductive film.
[0061] Hereinafter, a combination between the chip
film package 126 and the liquid crystal panel 123 shown
in FIG. 1 will be described in detail with reference to FIG.
6. FIG. 6 is a perspective view illustrating an exemplary
embodiment of a combination between the chip film pack-
age 126 and the liquid crystal panel 123 shown in FIG. 1.
[0062] Referring to FIG. 6, a plurality of a data wire 10
is disposed on the lower substrate 122 of the liquid crystal
panel 123, and a data pad 15 is disposed at a terminal
portion of each of the data wires 10. The chip film package
126 includes a flexible circuit film 30, a plurality of a wire
pattern 32 disposed on the circuit film 30, and a wire pad
34 disposed at a terminal portion of each of the wire pat-
terns 32. A anisotropic conductive film 20 is adhered to
the data pads 15, and the chip film package 126 is ar-
ranged on the anisotropic conductive film 20. The data
pads 15 and the wire pads 34 are aligned, and the chip
film package 126 is combined with the lower substrate
122 of the liquid crystal panel 123, such as through ther-
mal compression.
[0063] In the illustrated exemplary embodiment, the
anisotropic conductive film 20 includes conductive parti-
cles distributed between resin films. The data pads 15
and the wire pads 34 are electrically connected to each
other by the conductive particles interposed therebe-
tween, such as by thermal compression. The chip film
package 126 is combined with the liquid crystal panel
123, such as by a bonding technique using resin films,
at areas other than the data pads 15 and the wire pads 34.
[0064] Hereinafter, an LCD 101 according to an exem-
plary embodiment of the invention will be described with
reference to FIG. 7. FIG. 7 is a front plan view of an
alternative exemplary embodiment of an LCD according
to the invention. For convenience of description, compo-
nents each having the same function for describing the
previous exemplary embodiment are respectively iden-
tified by the same reference numerals, and the following
description will be focused on such differences.
[0065] In the LCD 101 shown in FIG. 7, a chip on glass
("COG") chip 126b as a data driver is mounted on a liquid
crystal panel 123, and the COG chip 126b and a first
PCB 128 are electrically connected to each other by a
first circuit film 126a positioned at a first short side in the
left end of the liquid crystal panel 123. That is to say, a

light source 177 (shown in FIG. 3) may be arranged at a
second short side facing the first short side of the liquid
crystal panel 123 connected to the first circuit film 126a.
In the illustrated exemplary embodiment, the invention
has been described that the COG chip 126b includes a
single chip. However, the invention is not limited to the
illustrated embodiment, and multiple COG chips may be
used.
[0066] In the following exemplary embodiments, the
invention will be described with regard to the chip film
package 126 as a data driver, and it is to be understood
that instead of the chip film package 126, the COG chip
126b and the first circuit film 126a can be used.
[0067] Hereinafter, an LCD 102 according to an exem-
plary embodiment of the invention will be described in
detail with reference to FIGS. 8A and 8B. FIG. 8A is a
front plan view of an alternative exemplary embodiment
of an LCD according to the invention, and FIG. 8B is a
rear plan view of the LCD shown in FIG. 8A. For conven-
ience of description, components each having the same
function for describing the previous exemplary embodi-
ments are respectively identified by the same reference
numerals, and the following description will be focused
on such differences.
[0068] The point light source elements 178 constituting
a light source 177, and the second PCB 176 are arranged
at one side of the light guide plate 150 along the long
side at the lower end of the liquid crystal panel 123. In
detail, the point light source elements 178 may be ar-
ranged at a lower end of the LCD 102, in the plan view.
The point light source elements 178 are disposed at a
side of the liquid crystal panel 123 which is adjacent to
a side where the chip film package 126 is disposed, as
shown in FIG. 8A.
[0069] The second circuit film 179 extends to the rear
surface of the lower receiving container 170 through an
opening disposed extending through the bottom surface
of the lower receiving container 170, and is connected
with the first PCB 128. The second circuit film 179 is
combined with the second connector 184 disposed on
the rear surface of first PCB 128. Like the contact termi-
nals of the first connector 182, contact terminals of the
second connector 184 may be disposed extending to-
wards the liquid crystal panel 123. That is to say, the
second circuit film 179 longitudinally extends substan-
tially parallel with the short sides of the liquid crystal panel
123 and is combined with the second connector 184.
Where the second PCB 176 and the second circuit film
179 and the chip film package 126 overlap each other,
signal interference may occur. Thus, the second PCB
176 and the second circuit film 179 and the chip film pack-
age 126 are preferably arranged so as not to overlap
each other. In one exemplary embodiment, if the chip
film package 126 is combined with one side of the first
PCB 128, the second PCB 176 and the second circuit
film 179 may be combined with another side of the first
PCB 128 opposing the first side.
[0070] Hereinafter, an LCD 103 according to an exem-
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plary embodiment of the invention will be described in
detail with reference to FIGS. 9A and 9B. FIG. 9A is a
front plan view of an alternative exemplary embodiment
of an LCD according to the invention, and FIG. 9B is a
rear plan view of the LCD shown in FIG. 9A. For conven-
ience of description, components each having the same
function for describing the previous exemplary embodi-
ments are respectively identified by the same reference
numerals, and the following description will be focused
on such differences.
[0071] The point light source elements 178 constituting
a light source and the second PCB 176 are arranged at
one side of the light guide plate 150 along the long side
at the upper end of the liquid crystal panel 123. In detail,
the point light source elements 178 may be arranged at
an upper portion of the LCD 103, in the plan view. The
point light source elements 178 are disposed at a side
of the liquid crystal panel 123 which is adjacent to a side
where the chip film package 126 is disposed, as shown
in FIG. 9A.
[0072] The second circuit film 179 extends to the rear
surface of the lower receiving container 170 through an
opening disposed extending through the bottom surface
of the lower receiving container 170, crosses the lower
receiving container 170 in a longitudinal direction parallel
to the short sides of the liquid crystal panel 123, and is
connected with the first PCB 128. The second circuit film
179 is combined with the second connector 184 disposed
on the rear surface of the first PCB 128. Like the contact
terminals of the first connector 182, contact terminals of
the second connector 184 may be arranged disposed
extending towards the liquid crystal panel 123. That is to
say, the second circuit film 179 longitudinally extends
substantially parallel with the short sides of the liquid crys-
tal panel 123 and is combined with the second connector
184. Where the second PCB 176 and the second circuit
film 179 and the chip film package 126 overlap each oth-
er, signal interference may occur. Thus, the second PCB
176 and the second circuit film 179 and the chip film pack-
age 126 are preferably arranged so as not to overlap
each other. In one exemplary embodiment, if the chip
film package 126 is combined with one side of the first
PCB 128, the second PCB 176 and the second circuit
film 179 may be combined with another side of the first
PCB 128 opposing the first side.
[0073] Hereinafter, an LCD 104 according to an exem-
plary embodiment of the invention will be described in
detail with reference to FIGS. 10A and 10B. FIG. 10A is
a front plan view of an alternative exemplary embodiment
of an LCD according to the invention, and FIG. 10B is a
rear plan view of the LCD shown in FIG. 10A. For con-
venience of description, components each having the
same function for describing the previous embodiments
are respectively identified by the same reference numer-
als, and the following description will be focused on such
differences.
[0074] In the LCD 104 shown in FIGS. 10A and 10B,
a second circuit film 179 and a chip film package 126 are

combined with a short side at the lower end (e.g., long
side) of a liquid crystal panel 123. Thus, a distance be-
tween a connected portion of the second circuit film 179
and the liquid crystal panel 123 and a first PCB 128 is
reduced, thereby shortening a length of the second PCB
176 and saving the manufacturing cost.
[0075] Hereinafter, an LCD 105 according to an exem-
plary embodiment of the invention will be described in
detail with reference to FIGS. 11A and 11B. FIG. 11A is
a front plan view of an alternative exemplary embodiment
of an LCD according to the invention, and FIG. 11B is a
rear plan view of the LCD shown in FIG. 11A. For con-
venience of description, components each having the
same function for describing the previous embodiments
are respectively identified by the same reference numer-
als, and the following description will be focused on such
differences.
[0076] In the LCD 105 shown in FIGS. 11A and 11B,
a COG chip 126b as a data driver and a first circuit film
126a are used. A first end at the first circuit film 126a is
connected to a front lower end of a liquid crystal panel
123 and a second end at the first circuit film 126a is con-
nected to a front surface of a first PCB 128. The first
circuit film 126a may be connected to a first PCB 128
using a connector or an anisotropic conductive film. In
such a manner, the first circuit film 126a is arranged at
a lower end of the liquid crystal panel 123, thereby short-
ening a length of the circuit film 126a and saving the
manufacturing cost. The COG chip 126b and the first
circuit film 126a are disposed at adjacent sides of the
liquid crystal panel 123, instead of being disposed at a
same side in the previously described embodiments. In
the illustrated exemplary embodiment, a chip film pack-
age such as a TCP or COF may be used as the data
driver.
[0077] A second circuit film 179of a light source 177
extends outward through an opening disposed extending
through a bottom surface of a lower receiving container
170 to then be connected to a rear surface of the first
PCB 128.
[0078] Hereinafter, a display apparatus set 200 ac-
cording to an exemplary embodiment of the invention will
be described with reference to FIG. 12. FIG. 12 is an
exploded perspective view of an exemplary embodiment
of a display apparatus set according to the invention. For
convenience of description, the LCD 100 shown in FIG.
1 is employed in the display apparatus set 200 according
to the illustrated embodiment by way of example, and all
of the above-described LCDs can also be applied to the
invention.
[0079] Referring to FIG. 12, the display apparatus set
200 includes an LCD (100 of FIG. 1), a back case 220
disposed in the rear of the LCD 100, and a front case
210 disposed in front of the LCD 100 and combined with
the back case 220. A window for exposing an effective
display area of the LCD 100 is disposed in the front case
210.
[0080] In order to minimize a thickness of the display
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apparatus set 200, a first PCB 128 is disposed on the
same plane as a liquid crystal panel 123. Thus, the front
case 210 and the back case 220 include substrate re-
ceiving portions 212 and 222 for receiving the first printed
circuit board 128 at the lower ends thereof, respectively,
in the plan view.
[0081] In the illustrated exemplary embodiment, the in-
vention has been described with regard to a flat type light
guide plate including a single light source disposed at
one side by way of example. However, the invention is
not limited to the illustrated embodiment, and the light
source may be disposed at both sides of the light guide
plate. In alternative embodiments, a wedge type light
guide plate having a relatively great thickness at an area
adjacent to a light source may also be used.
[0082] While the invention has been particularly shown
and described with reference to exemplary embodiments
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 invention as defined by the following claims. It is
therefore desired that the exemplary embodiments be
considered in all respects as illustrative and not restric-
tive, reference being made to the appended claims rather
than the foregoing description to indicate the scope of
the invention.

Claims

1. A liquid crystal display comprising:

a liquid crystal panel including short sides and
long sides;
a gate wire extending substantially parallel with
the short sides of the liquid crystal panel;
a data wire extending substantially parallel with
the long sides of the liquid crystal panel and in-
sulated from the gate wire with crossing the gate
wire;
a first printed circuit board disposed adjacent to
a long side of the liquid crystal panel facing a
same direction as the liquid crystal panel is and
supplying an image signal to the liquid crystal
panel; and
a circuit film electrically connecting the data wire
and the first printed circuit board with each other
to carry the image signal.

2. The liquid crystal display of claim 1, wherein a first
end of the circuit film is connected to the short side
of the liquid crystal panel and a second end of the
circuit film is connected to the first printed circuit
board.

3. The liquid crystal display of claim 2, wherein the cir-
cuit film extends along the short side of the liquid
crystal panel being disposed behind the liquid crystal

panel, and
the first printed circuit board further comprises a con-
nector disposed on a rear side of the first printed
circuit board so that the second end of the circuit film
is connected to the first printed circuit board through
the connector.

4. The liquid crystal display of claim 2, wherein the first
end of the circuit film is connected to a central portion
of the short side of the liquid crystal panel.

5. The liquid crystal display of claim 2, wherein the first
end of the circuit film is connected to a portion of the
short side of the liquid crystal panel which is nearer
than a center of the short side from the first printed
circuit board.

6. The liquid crystal display of claim 1, wherein the liquid
crystal panel further comprises a driver IC as a chip
on glass formed on a side end portion of the liquid
crystal panel near the short side to which the circuit
film is connected, and a wire extending from the driv-
er IC to the long side of the liquid crystal panel facing
the first printed circuit board, and
a first end of the circuit film is connected to the long
side to which the wire is extended and a second end
of the circuit film is connected to the first printed cir-
cuit board.

7. A liquid crystal display comprising:

a liquid crystal panel including short sides and
long sides;
a gate wire extending substantially parallel with
the short sides of the liquid crystal panel;
a data wire insulated from the gate wire and ex-
tending substantially parallel with the long sides
of the liquid crystal panel crossing the gate wire;
a first printed circuit board disposed adjacent to
a long side of the liquid crystal panel facing a
same direction as the liquid crystal panel is and
supplying an image signal to the liquid crystal
panel;
a first circuit film electrically connecting the data
wire and the first printed circuit board with each
other to carry the image signal;
a light guide plate disposed below the liquid crys-
tal panel; and
a light source supplying light to the light guide
plate.

8. The liquid crystal display of claim 7, wherein a first
end of the first circuit film is connected to the short
side of the liquid crystal panel and a second end of
the first circuit film is connected to the first printed
circuit board.

9. The liquid crystal display of claim 8, wherein a first
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end portion of the first circuit film extends toward the
rear side of the light guide plate and is bent to extend
along the short side of the liquid crystal panel being
disposed below the light guide plate, and
the first printed circuit board further comprises a con-
nector disposed on a rear side of the first printed
circuit board so that the second end of the first circuit
film is connected to the first printed circuit board
through the connector.

10. The liquid crystal display of claim 8, wherein the first
end of the first circuit film is connected to a central
portion of the short side of the liquid crystal panel.

11. The liquid crystal display of claim 8, wherein the first
end of the first circuit film is connected to a portion
of the short side of the liquid crystal panel which is
nearer than a center of the short side from the first
printed circuit board.

12. The liquid crystal display of claim 7, wherein the liquid
crystal panel further comprises a driver IC as a chip
on glass formed on a side end portion of the liquid
crystal panel near the short side to which the circuit
film is connected, and a wire extending from the driv-
er IC to the long side of the liquid crystal panel facing
the first printed circuit board, and
a first end of the first circuit film is connected to the
long side to which the wire is extended and a second
end of the first circuit film is connected to the first
printed circuit board.

13. The liquid crystal display of claim 7, wherein the light
source comprises,
a second printed circuit board on which point light
sources mounted; and
a second circuit film electrically connecting the sec-
ond printed circuit film to the first printed circuit board,
wherein the second printed circuit board is disposed
so that the point light sources are facing one of side
surfaces of the light guide plate other than a side
surface adjacent to the short side of the liquid crystal
panel to which the first circuit film is connected.

14. The liquid crystal display of claim 13, wherein the
first circuit film and the second circuit film are dis-
posed apart from each other.

15. The liquid crystal display of claim 7, wherein the liquid
crystal display further comprises gate driver IC dis-
posed on a side end portion near a long side of the
liquid crystal panel and supplying a gate driving sig-
nal to the gate wire..
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