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LIQUID CRYSTAL DISPLAY DEVICE

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2009-0052396 filed on Jun. 12,
2009 which is hereby incorporated by reference for all pur-
poses as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1.Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play (LCD) device, and more particularly, to an LCD device
capable of reducing the number of printed circuit boards
(PCBs) and the number of signal transmitters, and thus reduc-
ing manufacturing costs.

[0004] 2. Discussion of the Related Art

[0005] LCD devices display an image by controlling the
light transmittance of liquid crystal using an electric field. To
this end, such an LCD device includes a liquid crystal panel
having pixel regions arranged in the form of a matrix, and a
drive circuit to drive the liquid crystal panel.

[0006] On the liquid crystal panel, a plurality of gate lines
and a plurality of data lines are arranged such that they inter-
sect each other. Pixel regions are formed in regions defined by
intersections of the gate lines and data lines, respectively.
Pixel electrodes and commeon electrodes are also formed on
the liquid crystal panel, to apply electric fields to the pixel
regions, respectively.

[0007] A conventional LCD device requires a large number
of PCBs such as an optical drive circuit PCB mounted with an
mverter, a source PCB mounted with a drive circuit, and a
control PCB. For this reason, the number of signal transmit-
ters to connect the PCBs in the LCD device is also increased.
[0008] In the conventional LCD device, accordingly, there
is an increase in costs because large numbers of PCBs and
signal transmitters should be used,

SUMMARY OF THE INVENTION

[0009]  Accordingly, the present invention is directed to a
liquid crystal display device that substantially obviates one or
more problems due to limitations and disadvantages of the
related art.

[0010] An advantage of the present invention is to provide
aliquid crystal display device capable of reducing the number
of plural printed circuit boards (PCBs) and the number of
plural signal transmitters by unifying the PCBs into one PCB,
and mounting an optical driver and a drive circuit on the
unified PCB, and thus reducing manufacturing costs.

[0011] Additional advantages, and features of the invention
will be set forth in part in the description which follows and in
part will become apparent to those having ordinary skill in the
art upon examination of the following or may be learned from
practice of the invention. The objectives and other advantages
of the invention may be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0012] To achieve these and other advantages and in accor-
dance with the purpose of the invention, as embodied and
broadly described herein, a liquid crystal display device com-
prises: a liquid crystal panel having a display to display an
image; a plurality of data drive integrated circuits connected
between one-side portion of the liquid crystal panel and a
source printed circuit board, to drive data lines arranged on
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the display of the liquid crystal panel; a light source unit to
provide light to the liquid crystal panel; and a unified board
formed with a light source driver and a drive circuit, wherein
the light source driver drives the light source unit, and the
drive circuit drives the data drive integrated circuits.

[0013] The unified board may be electrically connected
with the source printed circuit board by a signal transmitter.
[0014] Thedisplay may be divided into a first display and a
second display. The source printed circuit board may be
divided into first and second printed circuit boards electrically
connected by a first signal transmitter. The data drive inte-
grated circuits may be divided into first and second data drive
integrated circuits. The first data drive integrated circuits may
be connected between the one-side portion of the liquid crys-
tal panel and the first source printed circuit board. The second
data drive integrated circuits may be connected between the
one-side portion of the liquid crystal panel and the second
source printed circuit board. The first source printed circuit
board and the unified board may be electrically connected by
a second signal transmitter.

[0015] The liquid crystal display device may further com-
prise a system to generate a light source unit control signal to
control an operation of the light source unit, and a drive circuit
control signal to control an operation of the drive circuit, and
to supply the light source unit control signal to the light source
driver while supplying the drive circuit control signal to the
drive circuit.

[0016] Thesystem may comprise a first connector having a
plurality of output pins to output the light source unit control
signal, and a second connector having a plurality of output
pins to output the drive circuit control signal.

[0017] The system may comprise a connector having a
plurality of first output pins to output the light source unit
control signal, and a plurality of second output pins to output
the drive circuit control signal.

[0018] The drive circuit may comprise a timing controller
and a DC-DC converter. The drive circuit control signal may
comprise a data signal, various control signals, and a voltage
signal. The timing controller may supply the data signal and
the control signals to the data drive integrated circuits in
accordance with a timing. The DC-DC converter may step up
or down a voltage level of the voltage signal, to supply various
drive voltages, and supplies the drive voltages to the data
drive integrated circuits.

[0019] In another aspect of the present invention, a liquid
crystal display device comprises: a liquid crystal panel having
a display to display an image; a plurality of data drive inte-
grated circuits connected between a one-side portion of the
liquid crystal panel and a unified board, to drive data lines
arranged on the display of the liquid crystal panel; and a light
source unit to provide light to the liquid crystal panel, wherein
the unified board is formed with a light source driver and a
drive circuit, wherein the light source driver drives the light
source unit, and the drive circuit drives the data drive inte-
grated circuits.

[0020] The liquid crystal display device may further com-
prise a system to generate a light source unit control signal to
control an operation of the light source unit, and a drive circuit
control signal to control an operation of the drive circuit, and
to supply the light source unit control signal to the light source
driver while supplying the drive circuit control signal to the
drive circuit.

[0021] Thesystem may comprise a first connector having a
plurality of output pins to output the light source unit control
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signal, and a second connector having a plurality of output
pins to output the drive circuit control signal.

[0022] The system may comprise a connector having a
plurality of first output pins to output the light source unit
control signal, and a plurality of second output pins to output
the drive circuit control signal.

[0023] In another aspect of the present invention, a liquid
crystal display device comprises: a liquid crystal panel having
first and second displays to display an image; a plurality of
first data drive integrated circuits connected between a one-
side portion of the liquid crystal panel and a first source
printed circuit board, to drive data lines arranged on the first
display of the liquid crystal panel; a plurality of second data
drive integrated circuits connected between the one-side por-
tion of the liquid crystal panel and a second source printed
circuit board, to drive data lines arranged on the second dis-
play of the liquid crystal panel; a light source unit to provide
light to the liquid crystal panel; and a unified board formed
with a light source driver and a drive circuit, wherein the light
source driver drives the light source unit, and the drive circuit
drives the first and second data drive integrated circuits,
wherein the unified board electrically connects the first and
second source printed circuit boards.

[0024] The light source unit may comprise a plurality of
light sources. The light sources may be divided into two parts
respectively arranged at opposite portions of the liquid crystal
panel. The light source driver may generate first and second
light source drive signals to drive the light source unit, and
may supply the first light source drive signal to the light
sources arranged at one portion of the liquid crystal panel
while supplying the second light source drive signal to the
light sources arranged at the other portion of the liquid crystal
panel.

[0025] The light source driver may comprise a plurality of
light sources. The light sources may be arranged at one-side
portion of the liquid crystal panel. The light source driver may
generate a light source drive signal to drive the light source
unit, and may supply the light source drive signal to the light
sources arranged at the one-side portion of the liquid crystal
panel.

[0026] In another aspect of the present invention, a liquid
crystal display device comprises: aliquid crystal panel having
first and second displays to display an image; a plurality of
first data drive integrated circuits connected between a one-
side portion of the liquid crystal panel and a first unified
board, to drive data lines arranged on the first display of the
liquid crystal panel; a plurality of second data drive integrated
circuits connected between the one-side portion of the liquid
crystal panel and a second unified board, to drive data lines
arranged on the second display of the liquid crystal panel; a
light source unit to provide light to the liquid crystal panel,
and a signal transmitter connected between the first unified
board and the second unified board, wherein the first unified
board is formed with a first light source driver to drive a
plurality of first light sources included in the light source unit;
the second unified board is formed with a second light source
driver to drive a plurality of second light sources included in
the light source unit; and a drive circuit to drive the first and
second data drive integrated circuit is formed on one of the
first and second unified boards.

[0027] The liquid crystal display device may further com-
prise a system to generate a first light source unit control
signal to control an operation of the first light source driver, a
second light source unit control signal to control an operation
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of the second light source driver, and a drive circuit control
signal to control an operation of the drive circuit, and to
supply the generated control signals to the first and light
source drivers, and drive circuit.

[0028] The first light source unit control signal may be
supplied to the first light source driver via the first unified
board. Te second light source unit control signal may be
supplied to the second light source driver via the first unified
board, the signal transmitter, and the second unified board.

[0029] In another aspect of the present invention, a liquid
crystal display device comprises: a liquid crystal panel having
a display to display an image; a plurality of data drive inte-
grated circuits connected between a one-side portion of the
liquid crystal panel and a unified board, to drive data lines
arranged on the display of the liquid crystal panel; and a light
source unit to provide light to the liquid crystal panel, wherein
the unified board UB is formed with a light source driver and
a drive circuit, wherein the light source driver drives the light
source unit, and the drive circuit drives the data drive inte-
grated circuits.

[0030] Itisto be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and along with the
description serve to explain the principle of the invention. In
the drawings:

[0032] FIG. 11is a view illustrating a liquid crystal display
(LCD) device according to a first embodiment of the present
invention;

[0033] FIG. 2 is a view illustrating an LCD device accord-
ing to a second embodiment of the present invention;

[0034] FIG. 3 is a view illustrating an LCD device accord-
ing to a third embodiment of the present invention;

[0035] FIG. 4 is a view illustrating an LCD device accord-
ing to a fourth embodiment of the present invention;

[0036] FIG. 51s a view illustrating an LCD device accord-
ing to a fifth embodiment of the present invention;

[0037] FIG. 6 is a view illustrating an LCD device accord-
ing to a sixth embodiment of the present invention;

[0038] FIG. 7 is a view illustrating an LCD device accord-
ing to a seventh embodiment of the present invention;
[0039] FIG. 8 is a view illustrating an LCD device accord-
ing to an eighth embodiment of the present invention; and
[0040] FIG. 9 is a view illustrating an LCD device accord-
ing to a ninth embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0041] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
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ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.

First Embodiment

[0042] FIG. 1 is a view illustrating a liquid crystal display
(LCD) device according to a first embodiment of the present
invention.

[0043] AsshowninFIG. 1, the LCD device according to the
first embodiment of the present invention includes a liquid
crystal panel PN having a display to display an image, a
plurality of data drive integrated circuits (ICs) D-IC con-
nected between a one-side portion of the liquid crystal panel
PN and a source printed circuit board (PCB) SP, to drive data
lines arranged on the display of the liquid crystal panel PN,
and a light source unit to provide light to the liquid crystal
panel PN. The LCD device also includes a unified board UB
formed with a light source driver LD to drive the light source
unit, and a drive circuit DC to drive the data drive ICs D-1C.
[0044] Each data drive IC D-IC is connected between the
corresponding source PCB SP and the liquid crystal panel PN
in a state in which the data drive IC D-IC is mounted on a tape
carrier package TCP.

[0045] Although not shown, the LCD device further
includes a plurality of gate lines arranged on the liquid crystal
panel PN such that the gage lines intersect with the data lines.
Also, the LCD device includes a plurality of gate drive ICs to
drive the gate lines.

[0046] FIG. 1 shows a back surface of the LCD device. In
FIG.1, the display of the liquid crystal panel PN is not shown.
[0047] The light source unit includes a plurality of light
sources to emit light. Each light source may be a fluorescent
lamp such as an external electrode fluorescent lamp (EEFL)
ora cold cathode fluorescent lamp (CCFL), or a light emitting
diode (LED).

[0048] Where a fluorescent lamp is used for each light
source, the light source driver LD may be an inverter. On the
other hand, where an LED is used for each light source, the
light source driver LD may be an LED driver.

[0049] In accordance with the first embodiment of the
present invention, it is possible to reduce the number of PCBs
used in the LCD device as the light source driver LD and drive
circuit DC are mounted on one unified board UB, different
from the conventional case in which the light source driver
LD and drive circuit DC are mounted on separate PCBs,
respectively. Accordingly, it is possible to reduce the number
of signal transmitters to connect the PCBs. Thus, a reduction
in costs is achieved as the numbers of PCBs and signal trans-
mitters are reduced.

[0050] In the conventional case, the light driver LD is
mounted on an optical drive circuit PCB, whereas the drive
circuit DC is mounted on a control PCB. However, the unified
board UB in the first embodiment of the present invention
functions as the optical drive circuit PCB and control PCB.
[0051] The unified board UB is electrically connected to
the source PCB SP via a signal transmitter ST. The signal
transmitter may be a flexible printed circuit or a flexible flat
cable.

[0052] Meanwhile, the LCD device further includes a sys-
tem SYS. The system SYS generates a light source unit con-
trol signal LSG to control operation of the light source unit
LD, and a drive circuit control signal DSG to control opera-
tion of the drive circuit DC. The system SYS supplies the light
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source unit control signal LSG to the light source driver LD
while supplying the drive circuit control signal DSG to the
drive circuit DC.

[0053] The system SYS includes first and second connec-
tors CNT1 and CNT2. The first connector CNT1 includes a
plurality of output pins to output the light source unit control
signal LSG. The second connector CNT2 includes a plurality
of output pins to output the drive circuit control signal DSG.
[0054] Although not shown, the unified board UB includes
third and fourth connectors. The third connector is connected
to the first connector CNT1 via a first signal transmitter,
whereas the fourth connector is connected to the second con-
nector CNT2 via a second signal transmitter.

[0055] The light source unit control signal LSG, which is
output through the first connector CNT1 of the system SYS,
is transmitted to the third connector via the first signal trans-
mitter. The third connector supplies the light source unit
control signal LSG to the light source unit LD via a plurality
of first transmission line patterns formed on the unified board
UB. The drive circuit control signal DSG, which is output
through the second connector CNT2 of the system SYS, is
transmitted to the fourth connector via the second signal
transmitter. The fourth connector supplies the drive circuit
control signal DSG to the drive circuit DC via a second
transmission line patterns formed on the unified board UB.
[0056] Thelight source driver LD, which receives the light
source unit control signal LSG, generates a light source drive
signal, and supplies the light source drive signal to the light
sources, thereby causing the light sources to emit light. The
drive circuit DC, which receives the drive circuit control
signal DSG, generates a data signal, various control signals,
various drive voltages, and a gamma voltage, and supplies the
signals and voltages to the data drive ICs D-IC via the signal
transmitter ST. Although not shown, the control signals and
drive voltages are also supplied to the gate drive ICs.

[0057] The drive circuit DC includes a timing controller
and a DC-DC converter. The timing controller generates data
control signals and gate control signals using a horizontal
sync signal, a vertical sync signal, and a clock signal, and
supplies the control signals to the corresponding data drive
ICs and gate drive ICs, respectively. The data control signals
include a dot clock, a source shift clock, a source enable
signal, a polarity inverting signal, etc. The gate control signals
include a gate start pulse, a gate shift clock, a gate out enable
signal, etc. The gate control signals are input to the gate driver.
[0058] Each data drive IC D-IC samples data in accordance
with a data control signal DSC supplied from the timing
controller, latches the sampled data for one line in every
horizontal period 1H, 2H, ,,, and supplies the latched data to
the corresponding data lines. That is, each data drive IC D-IC
converts the data supplied from the timing controller into an
analog pixel signal, using the gamma voltage input from a
gamma voltage generator, and supplies the analog pixel sig-
nal to the corresponding data lines.

[0059] Each gate drive IC includes a shift register to gen-
erate a scan pulse in a sequential manner in response to the
gate start pulse included in the gate control signals supplied
from the timing controller, and a level shifter to shift the
voltage of the scan pulse to a voltage level suitable for driving
of liquid crystal cells. Each gate drive IC sequentially sup-
plies a gate high voltage to the corresponding gate line in
response to the gate control signal.

[0060] The DC-DC converter steps up or down the voltage
level of the voltage supplied from the system SYS, to supply
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various drive voltages required in the timing controller, data
drive ICs D-IC, and gate drive ICs, a gamma reference voltage
required to generate the gamma voltage, etc. The DC-DC
converter also supplies a gate high voltage corresponding to a
high voltage of the scan pulse, and a gate low voltage corre-
sponding to a low voltage of the scan pulse.

Second Embodiment

[0061] FIG. 2 is a view illustrating an LCD device accord-
ing to a second embodiment of the present invention.

[0062] The LCD device according to the second embodi-
ment of the present invention is similar to that of the first
embodiment. However, the system SY'S included in the LCD
device according to the second embodiment of the present
invention includes a single connector CNT, as shown in FIG.
2. The connector CNT includes a plurality of first output pins
to output the light source unit control signal LSG, and a
plurality of second output pins to output the drive circuit
control signal DSG.

Third Embodiment

[0063] FIG. 3 is a view illustrating an LCD device accord-
ing to a third embodiment of the present invention.

[0064] TheLLCD device according to the third embodiment
of the present invention is similar to that of the first embodi-
ment. However, the source PCB included in the LCD device
according to the third embodiment of the present invention is
divided into two portions, as shown in FIG. 3. That is, the
source PCB is divided into a first source PCB SP1 and a
second source PCB SP2. The first and second PCBs SP1 and
SP2 are electrically connected by a first signal transmitter
ST1.

[0065] Also, the data drives ICs are divided into first data
drive ICs D-IC1 and second data drive ICs D-IC2, as shown in
FIG. 3. The first data drive ICs D-IC1 are connected between
a one-side portion of the liquid crystal panel PN and the first
source PCB SP1, wherein the second data drive ICs D-IC2 are
connected between the one-side portion of the liquid crystal
panel PN and the second source PCB SP2.

[0066] The first data drive ICs D-IC1 drive the data lines of
a first display, whereas the second data drive ICs D-IC2 drive
the data lines of a second display.

[0067] As shown in FIG. 3, the first source PCB SP1 and
unified board UB are electrically connected by the second
signal transmitter ST2.

Fourth Embodiment

[0068] FIG. 4 is a view illustrating an LCD device accord-
ing to a fourth embodiment of the present invention.

[0069] AsshowninFIG. 4, the LCD device according to the
fourth embodiment of the present invention includes a liquid
crystal panel PN having a display to display an image, a
plurality of data drive ICs D-IC connected between a one-side
portion of the liquid crystal panel PN and a unified board UB,
to drive data lines arranged on the display of the liquid crystal
panel PN, and a light source unit to provide light to the liquid
crystal panel PN. The unified board UB is formed with a light
source driver LD to drive the light source unit, and a drive
circuit DC to drive the data drive ICs D-IC.

[0070] The LCD device according to the fourth embodi-
ment of the present invention further includes a system SYS.
The system SYS generates a light source unit control signal
LSG to control operation of the light source unit LD, and a
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drive circuit control signal DSG to control operation of the
drive circuit DC. The system SY'S supplies the control signals
LSG and DSG to the light source driver LD and drive circuit
DC via the unified board UB, respectively.

[0071] The system SYS includes a first connector CNT1
having a plurality of output pins to output the light source unit
control signal .SG, and a second connector CN'T2 having a
plurality of output pins to output the drive circuit control
signal DSG.

[0072] In accordance with the fourth embodiment of the
presentinvention, the unified board UB has the function of the
source PCB SP, the function of the control PCB, and the
function of the optical drive circuit PCB.

Fifth Embodiment

[0073] FIG. 5 is a view illustrating an LCD device accord-
ing to a fifth embodiment of the present invention.

[0074] The LCD device according to the fifth embodiment
ofthe presentinvention is similar to that of the fourth embodi-
ment. However, the system SYS included in the LCD device
according to the fifth embodiment of the present invention
includes a single connector CNT, as shown in FIG. 5. The
connector CNT includes a plurality of first output pins to
output the light source unit control signal LSG, and a plurality
of second output pins to output the drive circuit control signal
DSG.

Sixth Embodiment

[0075] FIG. 6 is a view illustrating an LCD device accord-
ing to a sixth embodiment of the present invention.

[0076] AsshowninFIG. 6,the LCD device according to the
sixth embodiment of the present invention includes a liquid
crystal panel PN having first and second displays to display an
image, a plurality of first data drive ICs D-IC1 connected
between a one-side portion of the liquid crystal panel PN and
a first source PCB SP1, to drive data lines arranged on the first
display of the liquid crystal panel PN, a plurality of second
data drive ICs D-1C2 connected between the one-side portion
of the liquid crystal panel PN and a second source PCB SP2,
to drive data lines arranged on the second display of the liquid
crystal panel PN, and a light source unit to provide light to the
liquid crystal panel PN. The LCD device also includes a
unified board UB formed with a light source driver LD to
drive the light source unit, and a drive circuit DC to drive the
first and second data drive ICs D-IC1 and D-IC2. The unified
board UB electrically connects the first and second source
PCBs SP1 and SP2.

[0077] Theunified board UB is connected to the first source
PCB SP1 via a second signal transmitter ST2 while being
connected to the second source PCB SP2 via a third signal
transmitter ST3.

[0078] The light source driver LD mounted on the unified
board UB generates first and second light source drive sig-
nals, and supplies the first and second light source drive
signals to the light source unit.

[0079] The light source unit includes a plurality of light
sources to emit light. A part of the light sources are arranged
along one edge of the liquid crystal panel PN, whereas the
remaining light sources are arranged along the other edge of
the liquid crystal panel PN.

[0080] The first light source drive signal from the light
source driver LD is supplied to the light sources arranged
along the one-side edge of the liquid crystal panel PN,
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whereas the second light source drive signal from the light
source driver LD is supplied to the light sources arranged
along the other-side edge of the liquid crystal.

[0081] TheLCD device according to the sixth embodiment
of the present invention further includes a system SYS. The
system SYS generates a light source unit control signal LSG
to control operation of the light source unit LD, and a drive
circuit control signal DSG to control operation of the drive
circuit DC. The system SYS supplies the control signals LSG
and DSGto the light source driver LD and drive circuit DC via
the unified board UB.

[0082] The system SYS includes a first connector CNT1
having a plurality of output pins to output the light source unit
control signal LSG, and a second connector CN'T2 having a
plurality of output pins to output the drive circuit control
signal DSG.

[0083] Meanwhile, the system SYS may have a single con-
nector in place of the two connectors. In this case, the single
connector includes a plurality of first output pins to output the
light source unit control signal LSG, and a plurality of second
output pins to output the drive circuit control signal DSG.
[0084] In accordance with the sixth embodiment of the
present invention, the unified board UB has the function of the
control PCB and the function of the optical drive circuit PCB.

Seventh Embodiment

[0085] FIG. 7 is a view illustrating an LCD device accord-
ing to a seventh embodiment of the present invention.
[0086] The LCD device according to the seventh embodi-
ment of the present invention is similar to that of the sixth
embodiment. However, the light source driver LD mounted
on the unified board UB included in the LCD device accord-
ing to the seventh embodiment of the present invention gen-
erates a single light source drive signal, and supplies the light
source drive signal to the light source unit.

[0087] The light source unit includes a plurality of light
sources to emit light. The light sources are arranged along one
edge of the liquid crystal panel PN.

[0088] The light source drive signal from the light source
driver LD is supplied to the light sources arranged along a
one-side edge of the liquid crystal panel PN.

Eighth Embodiment

[0089] FIG. 8 is a view illustrating an LCD device accord-
ing to an eighth embodiment of the present invention.

[0090] AsshowninFIG. 8, the LCD device according to the
eighth embodiment of the present invention includes a liquid
crystal panel PN having first and second displays to display an
image, a plurality of first data drive ICs D-IC1 connected
between a one-side portion of the liquid crystal panel PN and
a first unified board UBI, to drive data lines arranged on the
first display of the liquid crystal panel PN, a plurality of
second data drive ICs D-IC2 connected between the one-side
portion of the liquid crystal panel PN and a second unified
board UB2, to drive data lines arranged on the second display
of the liquid crystal panel PN, and a light source unit to
provide light to the liquid crystal panel PN. The LCD device
also includes a signal transmitter ST connected between the
first unified board UB1 and the second unified board UB2.
The first unified board UB1 is formed with a first light source
driver LD1 to drive a plurality of first light sources included in
the light source unit. The second unified board UB2 is formed
with a second light source driver LD1 to drive a plurality of

Dec. 16, 2010

second light sources included in the light source unit. A drive
circuit DC to drive the first and second data drive ICs D-IC1
and D-IC2 is formed on one of the first and second unified
boards UB1 and UB2. Although FIG. 8 illustrates an example
in which the drive circuit DC is mounted on the second unified
board UB2, the drive circuit DC may be mounted on the first
unified board UB1, in place of the second unified board UB2.
[0091] The LCD device according to the eighth embodi-
ment of the present invention further includes a system SYS.
The system SYS generates a first light source unit control
signal L.SG1 to control operation of the first light source
driver LD1, a second light source unit control signal LSG2 to
control operation of the second light source driver LD2, and
a drive circuit control signal DSG to control operation of the
drive circuit DC. The system SY'S supplies the control signals
LSG1, LSG2, and DSG to the first and light source drivers
LD1 and LD2, and drive circuit DC.

[0092] The first light source unit control signal LSG1 is
supplied to the first light source driver LD1 via the first unified
board UB1. The second light source unit control signal LSG2
is supplied to the second light source driver LD2 via the first
unified board UB1, signal transmitter ST, and second unified
board UB2.

[0093] As shown in FIG. 8, the system SYS includes first
and second connectors CNT1 and CNT2. The first connector
CNT1 includes a plurality of first output pins to output the
first light source unit control signal LSG1, and a plurality of
second output pins to output the second light source unit
control signal LSG2. The second connector CNT2 includes a
plurality of output pins to output the drive circuit control
signal DSG.

[0094] Alternatively, the first connector CNT1 may be
divided into two connectors. In this case, one connector
includes a plurality of output pins to output the first light
source unit control signal LSG1, whereas the other connector
includes a plurality of output pins to output the second light
source unit control signal LSG2.

[0095] Alternatively, a single connector may be used in
place of the first and second connectors CNT1 and CNT2. In
this case, the single connector includes a plurality of first
output pins to output the first light source unit control signal
LSG1, a plurality of second output pins to output the second
light source unit control signal L.SG2, and a plurality of third
output pins to output the drive circuit control signal DSG.

Ninth Embodiment

[0096] FIG. 9 is a view illustrating an LCD device accord-
ing to a ninth embodiment of the present invention.

[0097] AsshowninFIG.9,the LCD device according to the
ninth embodiment of the present invention includes a liquid
crystal panel PN having a display to display an image, a
plurality of datadrive ICs D-IC connected between a one-side
portion of the liquid crystal panel PN and a unified board UB,
to drive data lines arranged on the display of the liquid crystal
panel PN, and a light source unit to provide light to the liquid
crystal panel PN. The unified board UB is formed with a light
source driver LD to drive the light source unit, and a drive
circuit DC to drive the data drive ICs D-IC1.

[0098] The LCD device according to the ninth embodiment
of the present invention further includes a system SYS. The
system SYS generates a light source unit control signal LSG
to control operation of the light source driver LD, and a drive
circuit control signal DSG to control operation of the drive
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circuit DC. The system SYS supplies the control signals LSG
and DSG to the light source driver LD and drive circuit DC.
[0099] As shown in FIG. 9, the system SYS includes first
and second connectors CNT1 and CNT2. The first connector
CNT1 includes a plurality of output pins to output the light
source unit control signal LSG, whereas the second connector
CNT2 includes a plurality of output pins to output the drive
circuit control signal DSG.

[0100] Alternatively, a single connector may be used in
place of the first and second connectors CNT1 and CNT2. In
this case, the single connector includes a plurality of first
output pins to output the light source unit control signal LSG,
and a plurality of second output pins to output the drive circuit
control signal DSG.

[0101] Apparent from the above description, the present
invention provides various effects.

[0102] Thatis, it is possible to reduce the number of printed
circuit boards and the number of signal transmitters, and thus
to reduce manufacturing costs, by unifying the printed circuit
boards into one printed circuit board, and mounting a light
source driver and a drive circuit on the unified printed circuit
board.

[0103] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. A liquid crystal display device comprising:

aliquid crystal panel having a display to display an image;

a plurality of data drive integrated circuits connected

between one-side portion of the liquid crystal panel and
a source printed circuit board, to drive data lines
arranged on the display of the liquid crystal panel,

a light source unit to provide light to the liquid crystal

panel; and

aunified board formed with a light source driver and a drive

circuit, wherein the light source driver drives the light
source unit, and the drive circuit drives the data drive
integrated circuits.

2. The liquid crystal display device according to claim 1,
wherein the unified board is electrically connected with the
source printed circuit board by a signal transmitter.

3. The liquid crystal display device according to claim 1,
wherein:

the display is divided into a first display and a second

display;

the source printed circuit board is divided into first and

second printed circuit boards electrically connected by a
first signal transmitter;

the data drive integrated circuits are divided into first and

second data drive integrated circuits;

the first data drive integrated circuits are connected

between the one-side portion of the liquid crystal panel
and the first source printed circuit board;

the second data drive integrated circuits are connected

between the one-side portion of the liquid crystal panel
and the second source printed circuit board; and

the first source printed circuit board and the unified board

are electrically connected by a second signal transmitter.

4. The liquid crystal display device according to claim 1,
further comprising:
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a system to generate a light source unit control signal to
control an operation of the light source unit, and a drive
circuit control signal to control an operation of the drive
circuit, and to supply the light source unit control signal
to the light source driver while supplying the drive cir-
cuit control signal to the drive circuit.

5. The liquid crystal display device according to claim 4,
wherein the system comprises a first connector having a plu-
rality of output pins to output the light source unit control
signal, and a second connector having a plurality of output
pins to output the drive circuit control signal.

6. The liquid crystal display device according to claim 4,
wherein the system comprises a connector having a plurality
of first output pins to output the light source unit control
signal, and a plurality of second output pins to output the drive
circuit control signal.

7. The liquid crystal display device according to claim 4,
wherein:

the drive circuit comprises a timing controller and a DC-
DC converter;

the drive circuit control signal comprises a data signal,
various control signals, and a voltage signal;

the timing controller supplies the data signal and the con-
trol signals to the data drive integrated circuits in accor-
dance with a timing; and

the DC-DC converter steps up or down a voltage level of
the voltage signal, to supply various drive voltages, and
supplies the drive voltages to the data drive integrated
circuits.

8. A liquid crystal display device comprising;

a liquid crystal panel having a display to display an image;

a plurality of data drive integrated circuits connected
between a one-side portion of the liquid crystal panel
and a unified board, to drive data lines arranged on the
display of the liquid crystal panel; and

a light source unit to provide light to the liquid crystal
panel,

wherein the unified board is formed with a light source
driver and a drive circuit,

wherein the light source driver drives the light source unit,
and the drive circuit drives the data drive integrated
circuits.

9. The liquid crystal display device according to claim 8,

further comprising;

a system to generate a light source unit control signal to
control an operation of the light source unit, and a drive
circuit control signal to control an operation of the drive
circuit, and to supply the light source unit control signal
to the light source driver while supplying the drive cir-
cuit control signal to the drive circuit.

10. The liquid crystal display device according to claim 9,
wherein the system comprises a first connector having a plu-
rality of output pins to output the light source unit control
signal, and a second connector having a plurality of output
pins to output the drive circuit control signal.

11. The liquid crystal display device according to claim 9,
wherein the system comprises a connector having a plurality
of first output pins to output the light source unit control
signal, and a plurality of second output pins to output the drive
circuit control signal.

12. A liquid crystal display device comprising:

a liquid crystal panel having first and second displays to

display an image;
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a plurality of first data drive integrated circuits connected
between a one-side portion of the liquid crystal panel
and a first source printed circuit board, to drive data lines
arranged on the first display of the liquid crystal panel;

a plurality of second data drive integrated circuits con-
nected between the one-side portion of the liquid crystal
panel and a second source printed circuit board, to drive
data lines arranged on the second display of the liquid
crystal panel,

a light source unit to provide light to the liquid crystal
panel: and

aunified board formed with a light source driver and a drive
circuit

wherein the light source driver drives the light source unit,
and the drive circuit drives the first and second data drive
integrated circuits,

wherein the unified board electrically connects the first and
second source printed circuit boards.

13. The liquid crystal display device according to claim 12,

wherein:

the light source unit comprises a plurality of light sources;

the light sources are divided into two parts respectively
arranged at opposite portions of the liquid crystal panel;

the light source driver generates first and second light
source drive signals to drive the light source unit, and
supplies the first light source drive signal to the light
sources arranged at one portion of the liquid crystal
panel while supplying the second light source drive sig-
nal to the light sources arranged at the other portion of
the liquid crystal panel.

14. The liquid crystal display device according to claim 12,

wherein:

the light source driver comprises a plurality of light
sources;

the light sources are arranged at one-side portion of the
liquid crystal panel; and

the light source driver generates a light source drive signal
to drive the light source unit, and supplies the light
source drive signal to the light sources arranged at the
one-side portion of the liquid crystal panel.

15. A liquid crystal display device comprising:

a liquid crystal panel having first and second displays to
display an image;

a plurality of first data drive integrated circuits connected
between a one-side portion of the liquid crystal panel
and a first unified board, to drive data lines arranged on
the first display of the liquid crystal panel,
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a plurality of second data drive integrated circuits con-
nected between the one-side portion of the liquid crystal
panel and a second unified board, to drive data lines
arranged on the second display of the liquid crystal
panel;

a light source unit to provide light to the liquid crystal
panel; and

a signal transmitter connected between the first unified
board and the second unified board, wherein

the first unified board is formed with a first light source
driver to drive a plurality of first light sources included in
the light source unit;

the second unified board is formed with a second light
source driver to drive a plurality of second light sources
included in the light source unit; and

a drive circuit to drive the first and second data drive inte-
grated circuit is formed on one of the first and second
unified boards.

16. The liquid crystal display device according to claim 15,

further comprising:

a system to generate a first light source unit control signal
to control an operation of the first light source driver, a
second light source unit control signal to control an
operation of the second light source driver, and a drive
circuit control signal to control an operation of the drive
circuit, and to supply the generated control signals to the
first and light source drivers, and drive circuit.

17. The liquid crystal display device according to claim 16,
wherein the first light source unit control signal is supplied to
the first light source driver via the first unified board,

the second light source unit control signal is supplied to the
second light source driver via the first unified board, the
signal transmitter, and the second unified board.

18. A liquid crystal display device comprising:

a liquid crystal panel having a display to display an image;

a plurality of data drive integrated circuits connected
between a one-side portion of the liquid crystal panel
and a unified board, to drive data lines arranged on the
display of the liquid crystal panel; and

a light source unit to provide light to the liquid crystal
panel,

wherein the unified board UB is formed with a light source
driver and a drive circuit, wherein the light source driver
drives the light source unit, and the drive circuit drives
the data drive integrated circuits.

L
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