
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

19
2 

44
0

B
1

TEPZZ _9 44ZB_T
(11) EP 2 192 440 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
23.01.2013 Bulletin 2013/04

(21) Application number: 09008027.6

(22) Date of filing: 19.06.2009

(51) Int Cl.:
G02F 1/1345 (2006.01)

(54) Liquid crystal display

Flüssigkristallanzeige

Affichage à cristaux liquides

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL 
PT RO SE SI SK TR

(30) Priority: 27.11.2008 KR 20080119142

(43) Date of publication of application: 
02.06.2010 Bulletin 2010/22

(73) Proprietor: Samsung Display Co., Ltd.
Yongin-City, Gyeonggi-Do (KR)

(72) Inventor: Lee, Sang-Duk
Asan-si
Chungcheongnam-do (KR)

(74) Representative: Weitzel, Wolfgang
Patentanwalt 
Friedenstrasse 10
89522 Heidenheim (DE)

(56) References cited:  
EP-A1- 2 221 658 JP-A- 2001 194 645
US-A1- 2002 149 074 US-A1- 2003 043 104
US-A1- 2006 125 981 US-A1- 2007 046 884
US-A1- 2008 043 193  



EP 2 192 440 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] This application claims priority to Korean Patent
Application No. 10-2008-0119142 filed on November 27,
2008.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to a liquid crystal
display ("LCD"), and more particularly, to an LCD which
can reduce the manufacturing cost thereof.

2. Description of the Related Art

[0003] Liquid crystal displays ("LCDs") include a first
display panel including a plurality of pixel electrodes, a
second display panel including a common electrode, and
a liquid crystal panel including a dielectric-anisotropy liq-
uid crystal layer interposed between the first and second
display panels. An LCD may display desired images by
generating an electric 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.
[0004] In a conventional 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.
[0005] JP2001194645 discloses a liquid crystal display
panel having a rectangular shape. On the panel, gate
lines extend in parallel to the short sides of the liquid
crystal display panel and data lines extend in parallel to
the long sides of the liquid crystal display panel.
[0006] US2006/0125981 discloses a liquid crystal dis-
play comprising a liquid crystal panel having a rectangu-
lar shape, and comprising a printed circuit board which
supplies an image to the liquid crystal panel and which
is placed on a same level with the liquid crystal panel at
one of the short side of the liquid crystal panel. The liquid
crystal display also comprises a flexible circuit board on
which light emitting diodes are mounted. The flexible cir-
cuit board is connected via a connector to a circuit film
linking the liquid crystal panel and the printed circuit
board.

BRIEF SUMMARY OF THE INVENTION

[0007] Since 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 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 driving modules
required to manufacture an LCD increases, and thus, the
manufacturing cost increases considerably. Therefore,
in order to reduce the manufacturing cost, an LCD capa-
ble of reducing the number of data driving modules and/or
the number of data lines is needed. Exemplary embodi-
ments of the present invention provide a liquid crystal
display ("LCD") which can reduce the manufacturing
cost.
[0008] The invention is defined by the appended
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The above and other aspects and features of
the present invention will become more apparent by de-
scribing in detail exemplary embodiments thereof with
reference to the attached drawings, in which:

FIG. 1 illustrates a front view and side views of a
liquid crystal display ("LCD") according to a first ex-
emplary embodiment of the present invention;
FIG. 2 illustrates an exemplary embodiment of a rear
view of the LCD shown in FIG. 1;
FIG. 3 illustrates an exploded perspective view of
the LCD shown in FIG. 1;
FIG. 4A illustrates a plan view of an exemplary em-
bodiment of a liquid crystal panel shown in FIG. 3;
FIG. 4B illustrates a layout of an exemplary embod-
iment of a pixel array of the liquid crystal panel shown
in FIG. 4A;
FIG. 4C illustrates an exemplary embodiment of an
equivalent circuit diagram of the pixel array shown
in FIG. 4B;
FIGS. 5A through 5C illustrate diagrams of alterna-
tive exemplary embodiments of the LCD shown in
Fig. 1;
FIG. 6 illustrates a rear view of an LCD according to
a second exemplary embodiment of the present in-
vention;
FIG. 7A illustrates a front view and side views of an
LCD according to a third exemplary embodiment of
the present invention;
FIG. 7B illustrates an exemplary embodiment of a
rear view of the LCD shown in FIG. 7A;
FIG. 8A illustrates a front view and side views of an
LCD according to a fourth exemplary embodiment
of the present invention;
FIG. 8B illustrates an exemplary embodiment of a
rear view of the LCD shown in FIG. 8A;
FIG. 9A illustrates a front view and side views of an
LCD according to an exemple not according to the
present invention;
FIG. 9B illustrates a rear view of the LCD shown in
FIG. 9A;
FIG. 10A illustrates a front view and side views of an
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LCD according to an exemple not according to the
present invention; and
FIG. 10B illustrates a rear view of the LCD shown in
FIG. 10A.

DETAILED DESCRIPTION OF THE INVENTION

[0010] 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 provided so that this disclosure
will be thorough and complete, and will fully convey the
concept of the invention to those skilled in the art.
[0011] Hereinafter, the present invention will be de-
scribed in detail with reference to the accompanying
drawings.
[0012] A liquid crystal display ("LCD") according to an
exemplary embodiment of the present invention will here-
inafter be described in detail with reference to FIGS. 1
through 4C.
[0013] 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
embodiment of a rear view of the LCD 100, and FIG. 3
illustrates an exploded perspective view of the LCD 100.
[0014] Referring to FIGS. 1 through 3, the LCD 100
includes a liquid crystal panel assembly 120, a backlight
assembly 190 and an upper container 110.
[0015] The liquid crystal panel assembly 120 includes
a liquid crystal panel 123, a chip film package 126 and a
printed circuit board ("PCB") 128.
[0016] The liquid crystal panel 123 includes a lower
display panel 122 including a plurality of gate lines, a
plurality of data lines, a thin-film transistor ("TFT") array
and a plurality of pixel electrodes, an upper display panel
124 facing the lower display panel 122, and a liquid crys-
tal layer (not shown) interposed between the lower dis-
play panel 122 and the upper display panel 124.
[0017] The liquid crystal panel 123 is substantially rec-
tangular in planar shape, and may display image data.
In a layout view, the gate lines extend substantially ver-
tically 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 extend substantially
horizontally in a second direction and substantially par-
allel with the long (e.g., longitudinal) sides of the liquid
crystal panel 123. The first and the direction may be in-
clined 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.

[0018] 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 semiconductor chip on a flexible film and
a tape-automated bonding ("TAB") tape. In one exem-
plary embodiment, a tape carrier package ("TCP") or a
chip-on-film ("COF") may be used as the chip film pack-
age 126, but the present invention is not restricted there-
to.
[0019] 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 display 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 layout view, such as to be dis-
posed 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 for-
mation of a TFT array. However, the present invention
is not restricted thereto. In an exemplary embodiment,
the gate driving module may be formed in substantially
the same shape as the chip film package 126.
[0020] 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, is 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 is connected to the liquid crystal panel
123 and provides image data to the liquid crystal panel
123.
[0021] In order to minimize an overall thickness of the
LCD 100, the PCB 128 is 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 con-
tainer 110 of the LCD 100. Similarly, a lowermost surface
of the driving element 129 is disposed substantially co-
planar with and not extending further than a lowermost
surface of the upper container 110 of the LCD 100
[0022] Referring to FIG. 2, the PCB 128 is connected
to an external controller (not shown) through a film mod-
ule 186, and may be provided with various signals for
displaying an image by the external controller. In the il-
lustrated embodiment, a first connector 182 is disposed
on a bottom surface of the PCB 128, and is electrically
and physically connected to the film module 186. In order
to reduce an overall size (e.g., dimension) of the LCD
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100, a width of the PCB 128, taken in a direction sub-
stantially 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 longitudinal 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 is coupled to the first con-
nector 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.
[0023] The backlight assembly 190 includes 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.
[0024] The light guide plate 150 guides 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 meth-
acrylate ("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 reflected from the re-
spective 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.
[0025] 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 disposed above the light guide plate 150
towards the viewing side of the LCD 100. In one exem-
plary embodiment, the diffusion patterns may be dis-
posed 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.
[0026] In order to substantially uniformly maintain the
luminance of light emitted from the light guide plate 150,
the size and/or density of the diffusion patterns may vary
according to the distance from the light source module
177. In one exemplary embodiment, the size and/or den-
sity of the diffusion patterns may increase as the distance
from the light source module 177 increases, thereby sub-
stantially uniformly maintaining the luminance of light
emitted from the light guide plate 150. The diffusion pat-
terns may be formed using a silk-screen printing method,

but the present invention is not restricted thereto. In an
alternative embodiment, a plurality of grooves or protru-
sions may be disposed on the light guide plate 150, there-
by obtaining the benefits of the diffusion patterns.
[0027] 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 includes a circuit board 176 on which
circuit patterns are disposed, and a plurality 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.
[0028] Each of the light source units 178 may include
a light-emitting element. In exemplary embodiments,
light-emitting diodes ("LEDs"), incandescent bulbs, or
white halogen lamps may be used as the light source
units 178. Preferably, 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) in-
stalled 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.
[0029] Referring to FIGS. 2 and 3, a first portion of the
circuit board 176 is disposed between the lower container
170 and the light guide plate 150, and the light source
units 178 are mounted on the first portion of the circuit
board 176. A second portion of the circuit board 176 ex-
tends 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 is connected to the PCB 128 at the rear of
LCD 100, as illustrated in FIG. 2. The end of the circuit
board 176 is connected to a second connector 184 dis-
posed on a bottom of the PCB 128. A connection terminal
of the second connector 184, like the connection terminal
of the first connector 182, is arranged to face the liquid
crystal panel 123. In the illustrated embodiment, the cir-
cuit board 176 is 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.
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[0030] If the circuit board 176 of the light source module
177 and the film module 186 overlap each other, signal
interference may occur. In the illustrated embodiment,
the second connector 184 is 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 second portion of the
circuit board 176 and the film module 186 do not overlap
each other at the rear side of the LCD 100. Therefore,
the second connector 184 is located lower than the first
connector 182 on the PCB 128, as shown in the layout
view of FIG. 2.
[0031] 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 pre-
venting the light from being concentrated in certain areas.
A plurality of triangular prisms may be substantially uni-
formly 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 pre-
determined 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 diffu-
sion sheet and may enable the collected light to be sub-
stantially perpendicularly incident upon the liquid crystal
panel 123. Therefore, light transmitted through the prism
sheets may travel substantially perpendicularly toward
the liquid crystal panel 123, and the distribution of lumi-
nance 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 as-
sembly 120, and may protect the prism sheets. In addi-
tion, 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 here-
in. The elements of the optical sheets 140 may change
according to the structure of the LCD 100.
[0032] 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 to-
ward the light guide plate 150, thereby reducing light loss
and improving the uniformity of light penetrated into the
light guide plate 150. In an exemplary embodiment, the
reflective sheet 160 may include polyethylene terephtha-
late ("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 embodi-
ment, if titanium dioxide is dried and fixed onto the re-
flective 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 effec-
tively reflect light.
[0033] The mold frame 130 may be formed as a sub-
stantially rectangular frame and may be disposed to sur-
round 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 con-
tainer 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.
[0034] 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 container 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 to-
wards the rear of the LCD 100, such that an uppermost
surface of the liquid crystal panel assembly 120 is ex-
posed to the viewing side of the LCD 100.
[0035] 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 illustrates a layout of an exemplary embodiment
of a pixel array of the liquid crystal panel 123, and FIG.
4C illustrates an exemplary embodiment of an equivalent
circuit diagram of the pixel array shown in FIG. 4B.
[0036] Referring to FIGS. 4A through 4C, the liquid
crystal panel 123 may include a plurality of gate lines Gn
through Gn+3, a plurality of data lines Dm through Dm+3,
a plurality of pixel electrodes 11, a plurality of storage
electrodes 12, a plurality of TFTs 13, the chip film pack-
age 126 (e.g.,, a data driving module) and a gate driving
module 127.
[0037] Since the data lines Dm through Dm+3 extend
substantially 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 (2/3), compared with a conven-
tional pixel design method in which data lines extend ver-
tically 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
(2/3), it is possible to advantageously reduce the manu-
facturing cost of an LCD. In addition, since the gate driv-
ing module 127 is disposed on an insulating substrate
(not shown) as an integrated circuit ("IC") during the fab-
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rication of a TFT array, a gate driver IC may be unnec-
essary, and omitted from the structure of the liquid crystal
panel 123.
[0038] 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 Gn and
Gn+1 may be electrically connected to each other, and
the gate lines Gn+1 and Gn+2 may be electrically connect-
ed 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 Dm through Dm+3
and the gate lines Gn through Gn+3. In the illustrated em-
bodiment, 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.
[0039] Since a gate signal is applied to a pair of hori-
zontally 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 lay-
out 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 represent the same color.
Three pixels respectively representing red, green and
blue may be alternately arranged in a longitudinal direc-
tion of each of the pixel rows 16.
[0040] The storage electrodes 12 may be substantially
disposed near the gate lines Gn through Gn+3 in order to
prevent texture from being generated due to the distortion
of an electric field when a gate signal is applied to the
gate lines Gn through Gn+3.
[0041] 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. Alternatively, 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 re-
duced to one-half (1/2), compared with the illustrated ex-
emplary embodiment of FIGS. 4A through 4C. Advanta-
geously, it is possible to reduce the manufacturing cost
of an LCD and improve the aperture ratio of an LCD.
[0042] FIGS. 5A through 5C illustrate alternative ex-
emplary embodiments of the LCD 100 shown in FIG. 1,
e.g., LCDs 101 through 103.
[0043] Referring to the LCD 101 shown in FIG. 5A, a
chip film package 126 may be disposed on the right trans-
verse side of a liquid crystal panel 123, instead of on the
left transverse side as illustrated in FIGS. 1-3.
[0044] Referring to the LCD 102 shown in FIG. 5B, a
chip-on-glass ("COG") chip 126b may be mounted on a

liquid crystal panel 123 as a data driving module, and the
COG chip 126b and a PCB 128 may be electrically con-
nected to each other by a circuit film 126a, which is dis-
posed on the left transverse side of the liquid crystal panel
123. The circuit film 126a may electrically and physically
connect the COG chip 126b and the PCB 128.
[0045] Referring to the LCD 103 shown in FIG. 5C, a
PCB 128, a circuit film 126a and a COG chip 126b may
all be 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 elec-
trically and physically connect the COG chip 126b and
the PCB 128.
[0046] An LCD according to another exemplary em-
bodiment of the present invention will hereinafter be de-
scribed in detail with reference to FIG. 6. FIG. 6 illustrates
a bottom view of an LCD 104 according to a second ex-
emplary 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.
[0047] 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 be-
tween 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 connector 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.
[0048] In the illustrated embodiment, the first connec-
tor 182 and the second connector 184 may each be dis-
posed at an end of the PCB 128, in contrast to FIG. 2
where the first connector 182 is disposed at a substan-
tially central portion of the PCB 128. Where the first con-
nector 182 and the second connector 184 are each dis-
posed 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.
[0049] An LCD according to another exemplary em-
bodiment of the present invention will hereinafter be de-
scribed 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 through 4C, 7A, and 7B, like
reference numerals indicate like elements, and thus, de-
tailed descriptions thereof will be omitted.
[0050] Referring to FIGS. 7A and 7B, a chip film pack-
age 126 may be electrically and physically connected to
a plurality 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
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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 disposed between the PCB 128 and
the liquid crystal panel 123 in the layout view. More spe-
cifically, 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 plurality of light sources 178 are disposed substan-
tially parallel to longitudinal sides of the LCD 100 in FIGS.
1-3.
[0051] If a circuit board 176 and a film module 186 over-
lap 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 illustrated embodiment, an end of the
circuit board 176 and an end the film module 186 oppos-
ing the second connector 184 and the first connector 182
respectively, are both disposed extended toward a same
longitudinal side of the LCD 105.
[0052] An LCD according to another exemplary em-
bodiment of the present invention will hereinafter be de-
scribed 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, de-
tailed descriptions thereof will be omitted.
[0053] Referring to FIGS. 8A and 8B, 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 the layout view, and a PCB 128 may be
physically and electrically 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.
[0054] A plurality of light source units 178 may be ar-
ranged 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 150 in the layout view, and particularly,
on the right side of the LCD 106.
[0055] If a circuit board 176 and a film module 186 over-
lap 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 horizon-
tally 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.
[0056] An LCD according to an exemple not according
to the present invention will hereinafter be described in
detail with reference to FIGS. 9A and 9B. FIG. 9A illus-
trates a front view and side views of an LCD 107 not
according to 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.
[0057] 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 connect-
ed to a plurality of data lines (not shown), which are dis-
posed 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.
[0058] If a circuit board 176 and a film module 186 over-
lap 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.
[0059] An LCD not according to the present invention
will hereinafter be described in detail with reference to
FIGS. 10A and 10B. FIG. 10A illustrates a front view and
side views of an LCD 108 not according to 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 de-
scriptions thereof will be omitted.
[0060] Referring to FIGS. 10A and 10B, a chip film
package 126 may be physically and electrically connect-
ed to a plurality of data lines (not shown), which are dis-
posed on a liquid crystal panel 123 and extend substan-
tially 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 example not according to the in-
vention, 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,
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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.
[0061] In order to prevent an increase in the overall
thickness 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.
[0062] If a circuit board 176 and a film module 186 over-
lap 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 substan-
tially horizontally along the surface of the bottom of the
LCD 108.
[0063] While the present invention has been particu-
larly 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
scope of the present invention as defined by the following
claims.

Claims

1. A liquid crystal display (100; 101; 102, 103; 104; 105;
106; 107; 108) comprising:

a liquid crystal panel (123) having a rectangular
shape;
a plurality of gate lines (Gn to Gn+3) disposed
on the liquid crystal panel (123) and extending
substantially in parallel with the short sides of
the liquid crystal panel (123);
a plurality of data lines (Dm to Dm+3) insulated
from the gate lines (Gn to Gn+3), intersecting
the gate lines (Gn to Gn+3) and extending sub-
stantially in parallel with the long sides of the
liquid crystal panel (123); a printed circuit board
(128) for providing an image signal to the liquid
crystal panel (123); a film module (186) which
is connected to an external controller; charac-
terized in that
the printed circuit board (128) is disposed on a
level with the liquid crystal panel (123) such that
a surface of the printed circuit board (128) is
disposed substantially coplanar with a surface
of the liquid crystal panel (123) and at a short
side of the liquid crystal panel (123)
and in that the liquid crystal display further com-
prises a light guide plate (150; 250) overlapping
the liquid crystal panel (123);
a light source module (177) generating and pro-
viding light to the light guide plate (150; 250); and
a circuit board (176) comprising a first portion
on which the light source module (177) is mount-

ed,
and a second portion, wherein the printed circuit
board (128) includes a first connector (182) dis-
posed on the printed circuit board (128) and
comprising a connection terminal arranged to
face an edge of the liquid crystal panel (123) and
connected to the film module (186), and
a second connector (184) disposed on the print-
ed circuit board (128) and comprising a connec-
tion terminal arranged to face said edge of the
liquid crystal panel (123) and connected to the
circuit board (176),
wherein the film module (186) and the second
portion of the circuit board (176) do not overlap
each other at the light guide side of the liquid
crystal display (100).

2. The liquid crystal display (100; 101; 102, 103; 104;
105; 106; 107; 108) of claim 1, further comprising:

a gate driving module (127) connected to the
gate lines (Gn to Gn+3), disposed on the liquid
crystal panel (123) as an integrated circuit and
disposed at a long side of the liquid crystal panel
(123); and
a data driving module (126) connected to the
data lines (Dm to Dm+3) and disposed at a short
side of the liquid crystal panel (123).

3. The liquid crystal display (102, 103) of claim 1, further
comprising:

a chip-on-glass chip (126b) mounted on the liq-
uid crystal panel (123); and
a circuit film (126a) connecting the chip-on-glass
chip (126b) and the printed circuit board (128).

4. The liquid crystal display (100; 101; 102, 103; 104)
of claim 1,
wherein the light source module (177) is disposed
adjacent to one side of the light guide plate (150),
and arranged substantially parallel to the long sides
of the of the liquid crystal panel (123).

5. The liquid crystal display (100; 105) of claim 1,
wherein the light source module (177) is disposed
between the printed circuit board (128) and the liquid
crystal panel (123), and arranged substantially par-
allel to the short sides of the liquid crystal panel (123).

6. The liquid crystal display (105; 106; 108) of claim 1,
wherein the light source module (177) is arranged
near one of the short sides of the liquid crystal panel
(123) which is more distant from the printed circuit
board (128) than the remaining short side.

7. The liquid crystal display of claim 1, further compris-
ing a pixel including a long side and a short side and
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disposed to the liquid crystal panel (123),
wherein the plurality of gate lines extends substan-
tially in parallel with the long side of the pixel, and
wherein the plurality of data lines extends substan-
tially in parallel with the short side of the pixel.

Patentansprüche

1. Flüssigkristallanzeige (100; 101; 102, 103; 104; 105;
106; 107; 108), umfassend:

ein Flüssigkristall-Anzeigefeld (123) mit recht-
eckiger Form;
eine Mehrzahl von Gate-Leitungen (Gn bis
Gn+3), die auf dem Flüssigkristall-Anzeigefeld
(123) angeordnet sind und sich im Wesentlichen
parallel zu den kurzen Seiten des Flüssigkristall-
Anzeigefelds (123) erstrecken;
eine Mehrzahl von Datenleitungen (Dm bis
Dm+3), die von den Gate-Leitungen (Gn bis
Gn+3) isoliert sind, die Gate-Leitungen (Gn bis
Gn+3) kreuzen und sich im Wesentlichen par-
allel zu den langen Seiten des Flüssigkristall-
Anzeigefelds (123) erstrecken;
eine Leiterplatine (128) zur Bereitstellung eines
Bildsignals an das Flüssigkristall-Anzeigefeld
(123);
ein Filmmodul (186), das an eine externe Steue-
rung angeschlossen ist;
dadurch gekennzeichnet, dass
die Leiterplatine (128) derart auf einer Ebene
mit dem Flüssigkristall-Anzeigefeld (123) ange-
ordnet ist, dass eine Oberfläche der Leiterplati-
ne (128) im wesentlichen koplanar mit einer
Oberfläche des Flüssigkristall-Anzeigefelds
(123) und an einer kurzen Seite des Flüssigkri-
stall-Anzeigefelds (123) angeordnet ist,
und dass die Flüssigkristallanzeige ferner eine
Lichtleiterplatte (150; 250) umfasst, die das
Flüssigkristall-Anzeigefeld (123) überlappt;
ein Lichtquellenmodul (177), das Licht generiert
und die Lichtleiterplatte (150; 250) damit ver-
sorgt; und
eine Leiterplatte (176), die einen ersten Ab-
schnitt umfasst, auf dem das Lichtquellenmodul
(177) montiert ist,
und einen zweiten Abschnitt umfasst, wobei die
Leiterplatine (128) einen ersten Verbinder (182)
umfasst, der auf der Leiterplatine (128) ange-
ordnet ist, und einen Verbindungsanschluss
umfasst, der so angeordnet ist, dass er einer
Kante des Flüssigkristall-Anzeigefelds (123) zu-
gewandt und an das Filmmodul (186) ange-
schlossen ist; und
dass ein zweiter Verbinder (184) auf der Leiter-
platine (128) angeordnet ist und einen Verbin-
dungsanschluss umfasst, der so angeordnet ist,

dass er der Kante der Flüssigkristall-Anzeige
(123) zugewandt und an die Leiterplatte (176)
angeschlossen ist,
wobei das Filmmodul (186) und der zweite Ab-
schnitt der Leiterplatte (176) auf der Lichtleiter-
seite der Flüssigkristallanzeige (100) einander
nicht überlappen.

2. Flüssigkristallanzeige (100; 101; 102, 103; 104; 105;
106; 107; 108) gemäß Anspruch 1, ferner umfas-
send:

ein Gate-Treibermodul (127), das mit den Gate-
Leitungen (Gn bis Gn+3) verbunden ist und auf
dem Flüssigkristall-Anzeigefeld (123) als inte-
grierter Schaltkreis angeordnet und an einer lan-
gen Seite des Flüssigkristall-Anzeigefelds (123)
angeordnet ist; und
ein Datentreibermodul (126), das mit den Da-
tenleitungen (Dm bis Dm+3) verbunden und an
einer kurzen Seite des Flüssigkristall-Anzeige-
felds (123) angeordnet ist.

3. Flüssigkristallanzeige (102, 103) gemäß Anspruch
1, ferner umfassend:

einen auf dem Flüssigkristall-Anzeigefeld (123)
montierten Chip-auf-Glas-Chip (126b); und ei-
nen Dünnschichtschaltkreis (126a), der den
Chip-auf-Glas-Chip (126b) und die Leiterplatine
(128) verbindet.

4. Flüssigkristallanzeige (100; 101; 102, 103; 104) ge-
mäß Anspruch 1, wobei das Lichtquellenmodul (177)
angrenzend an eine Seite der Lichtleiterplatte (150)
und im Wesentlichen parallel zu den langen Seiten
des Flüssigkristall-Anzeigefelds (123) angeordnet
ist.

5. Flüssigkristallanzeige (100; 105) gemäß Anspruch
1, wobei das Lichtquellenmodul (177) zwischen der
Leiterplatine (128) und dem Flüssigkristall-Anzeige-
feld (123) und im Wesentlichen parallel zu den kur-
zen Seiten des Flüssigkristall-Anzeigefelds (123)
angeordnet ist.

6. Flüssigkristallanzeige (105; 106; 108) gemäß An-
spruch 1, wobei das Lichtquellenmodul (177) nahe
einer der kurzen Seiten des Flüssigkristall-Anzeige-
felds (123) angeordnet ist, das sich weiter entfernt
von der Leiterplatine (128) befindet als die restliche
kurze Seite.

7. Flüssigkristallanzeige gemäß Anspruch 1, ferner
umfassend ein Pixel, das eine lange Seite und eine
kurze Seite umfasst und am Flüssigkristall-Anzeige-
feld (123) angeordnet ist,
wobei sich die Mehrzahl von Gate-Leitungen im We-
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sentlichen parallel zu der langen Seite des Pixels
erstreckt und
wobei sich die Mehrzahl der Datenleitungen im We-
sentlichen parallel zu der kurzen Seite des Pixels
erstreckt.

Revendications

1. Un écran à cristaux liquides (100 ; 101 ; 102, 103 ;
104 ; 105 ; 106 ; 107 ; 108) comprenant :

un panneau à cristaux liquides (123) ayant une
forme rectangulaire ;
une pluralité de lignes de porte (Gn à Gn+3) dis-
posées sur le panneau à cristaux liquides (123)
et s’étendant substantiellement en parallèle
avec les côtés courts du panneau à cristaux li-
quides (123) ;
une pluralité de lignes de données (Dm à Dm+3)
isolées des lignes de porte (Gn à Gn+3), croisant
les lignes de porte (Gn à Gn+3) et s’étendant
substantiellement en parallèle avec les côtés
longs du panneau à cristaux liquides (123) ;
une carte de circuit imprimé (128) pour fournir
un signal d’image au panneau à cristaux liquides
(123) ; un module à film (186) qui est connecté
à un contrôleur externe ; caractérisé en ce que
la carte de circuit imprimé (128) est disposée
sur un niveau avec le panneau à cristaux liqui-
des (123) de sorte qu’une surface de la carte de
circuit imprimé (128) soit disposée substantiel-
lement de façon coplanaire avec une surface du
panneau à cristaux liquides (123) et sur un côté
court du panneau à cristaux liquides (123)
et en ce que l’écran à cristaux liquides com-
prend également une plaque guide-lumière
(150 ; 250) chevauchant le panneau à cristaux
liquides (123) ;
un module source de lumière (177) générant et
fournissant de la lumière à la plaque guide-lu-
mière (150 ; 250) ; et
une carte de circuit (176) comprenant une pre-
mière partie sur laquelle le module de source de
lumière (177) est monté, et une deuxième partie
où la carte de circuit imprimé (128) inclut un pre-
mier connecteur (182) disposé sur la carte de
circuit imprimé (128) et comprenant un terminal
de connexion disposé pour faire face à un bord
du panneau à cristaux liquides (123) et connecté
au module à film (186) ; et
un deuxième connecteur (184) disposé sur la
carte de circuit imprimé (128) et comprenant un
terminal de connexion disposé pour faire face à
ce bord du panneau à cristaux liquides (123) et
connecté à la carte de circuit (176) ;
où le module à film (186) et la deuxième partie
de la carte de circuit (176) ne se chevauchent

pas sur le côté du guide-lumière de l’écran à
cristaux liquides (100).

2. L’écran à cristaux liquides (100 ; 101 ; 102, 103 ;
104 ; 105 ; 106 ; 107 ; 108) de la revendication 1,
comprenant de plus :

un module d’entraînement de porte (127) con-
necté aux lignes de porte (Gn à Gn+3), disposé
sur le panneau à cristaux liquides (123) comme
un circuit intégré et disposé sur un côté long du
panneau à cristaux liquides (123) ; et
un module d’entraînement de données (126)
connecté aux lignes de données (Dm à Dm+3)
et disposé sur un côté court du panneau à cris-
taux liquides (123).

3. L’écran à cristaux liquides (102, 103) de la revendi-
cation 1, comprenant de plus :

une puce chip-on-glass (126b) montée sur le
panneau à cristaux liquides (123) ; et
un film pour circuits (126a) connectant la puce
chip-on-glass (126b) et la carte de circuit impri-
mé (128).

4. L’écran à cristaux liquides (100 ; 101 ; 102, 103 ;
104) de la revendication 1, où le module de source
de lumière (177) est disposé de façon adjacente à
un côté de la plaque guide-lumière (150), et disposé
substantiellement parallèle aux côtés longs du pan-
neau à cristaux liquides (123).

5. L’écran à cristaux liquides (100 ; 105) de la reven-
dication 1, où le module de source de lumière (177)
est disposé entre la carte de circuit imprimé (128) et
le panneau à cristaux liquides (123) et disposé subs-
tantiellement parallèle aux côtés courts du panneau
à cristaux liquides (123).

6. L’écran à cristaux liquides (105 ; 106 ; 108) de la
revendication 1, où le module de source de lumière
(177) est disposé à proximité d’un des côtés courts
du panneau à cristaux liquides (123) qui est plus
distant de la carte de circuit imprimé (128)que le côté
court restant.

7. L’écran à cristaux liquides de la revendication 1,
comprenant de plus un pixel incluant un côté long et
un côté court et disposé sur le panneau à cristaux
liquides (123),
où la pluralité de lignes de porte s’étend substantiel-
lement en parallèle avec le côté long du pixel, et
où la pluralité de lignes de données s’étend subs-
tantiellement en parallèle avec le côté court du pixel.
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