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LIQUID CRYSTAL DISPLAY

[0001] This application claims the benefit of Korean Patent
Application No. 10-2009-0049244, filed on Jun. 3, 2009,
which is hereby incorporated by reference 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, and more particularly, to a liquid crystal display having
a drive power supply structure which is simplified so as to
simplify manufacturing processes of LCDs and to reduce
manufacturing costs thereof.

[0004] 2. Discussion of the Related Art

[0005] A general Liquid Crystal Display (LCD) displays
images by controlling optical transmittance of a liquid crystal
layer using electric fields. To accomplish this, the LCD
includes a liquid crystal panel having pixel regions arranged
in a matrix, a drive circuit that drives the liquid crystal panel,
and a backlight unit that emits light to the liquid crystal panel.
[0006] Generally, dataintegrated circuits in the drive circuit
are attached to different source printed circuit boards or
printed circuit films and gate integrated circuits therein are
attached to one side of the liquid crystal panel or are formed
directly on the liquid crystal panel. A timing controller or a
drive system is separately provided on a separate control
printed circuit board to provide control signals required for
the gate and data integrated circuits. The backlight unit is
separately provided on a rear side of the liquid crystal panel to
receive control signals from the drive circuits.

[0007] However, the conventional LCDs have a problem in
that the structure for supplying drive powers is complicated
since components such as the backlight unit and the drive
circuits for driving the liquid crystal panel receive drive pow-
ers from the outside. That is, since the components such as the
backlight unit and the drive circuits require drive powers of
different voltage levels and receive the required drive powers
from an external power supply unit, the structure for gener-
ating drive powers of different voltage levels and the structure
for supplying the drive powers are complicated. This compli-
cates the manufacturing processes of LCDs and increases
manufacturing costs thereof.

SUMMARY OF THE INVENTION

[0008] Accordingly, the present invention is directed to a
liquid crystal display that substantially obviates one or more
problems due to limitations and disadvantages of the related
art.

[0009] An object of the present invention is to provide a
liquid crystal display having a drive power supply structure
which is simplified so as to simplify manufacturing processes
of LCDs and to reduce manufacturing costs thereof.

[0010] Additional advantages, objects, 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 draw-
ings.

Dec. 9, 2010

[0011] To achievethese objects and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, a liquid crystal display includes
a liquid crystal panel including at least one image display
region, a drive unit for driving gate and data lines included in
the liquid crystal panel, a controller for controlling the drive
unit using image data and synchronization signals received
from outside, a backlight drive unit for driving a backlight to
provide light to the liquid crystal panel under control of the
controller, and a drive voltage generator provided on a system
or at least one source printed circuit board on which at least
one of the drive unit or the controller is formed, the drive
voltage generator converting a voltage level of a drive power
received from outside to generate respective drive powers of
different voltage levels and providing the generated respec-
tive drive powers of the different voltage levels to the drive
unit, the controller, and the backlight drive unit.

[0012] The drive unit includes a plurality of data integrated
circuits provided between one side of the liquid crystal panel
and the at least one source printed circuit board for driving
data lines provided in the at least one image display region,
and a plurality of gate integrated circuits provided on another
side of the liquid crystal panel for driving data lines provided
in the at least one image display region, and the controller
includes a timing controller provided on one of the system or
the at least one source printed circuit board for controlling the
plurality of gate and data integrated circuits according to
image data and a plurality of synchronization signals received
from the system.

[0013] The drive voltage generator is formed on the at least
one source printed circuit board or formed on a control
printed circuit board formed separately from the source
printed circuit board or is integrally formed on the system,
and the timing controller is formed on the at least one source
printed circuit board or the control printed circuit board or is
integrally formed on the system.

[0014] The drive voltage generator includes at least one
DC/DC converter, increases or decreases the voltage level of
the drive power received from outside to a plurality of levels
to generate respective drive voltages required to drive the
plurality of gate and data integrated circuits, the timing con-
troller, the system, and the backlight drive unit, and provides
the generated drive voltages respectively to the plurality of
gate and data integrated circuits, the timing controller, the
system, and the backlight drive unit.

[0015] The drive voltage generator generates a gamma ref-
erence voltage that enables the data integrated circuits to
convert the image data into an analog image signal and pro-
vides the generated gamma reference voltage to the data
integrated circuits, generates respective gate drive voltages
corresponding to a gate high voltage and a gate low voltage
generated from the gate integrated circuits and provides the
gate drive voltages to the gate integrated circuits, and gener-
ates a drive voltage corresponding to a backlight control
signal required for on-off drive control of the backlight and
provides the drive voltage corresponding to the backlight
control signal to the backlight drive unit.

[0016] When the drive voltage generator is formed on the
control printed circuit board, the drive voltage generator pro-
vides a plurality of drive voltages required for the data inte-
grated circuits to the data integrated circuits through at least
one first data connector, at least one data connection unit, at
least one second data connector, at least one source printed
circuit board, and respective data circuit films, the drive volt-
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age generator provides a plurality of drive voltages required
for the backlight drive unit to the backlight drive unit through
a first backlight connector, a backlight connection unit, and a
second backlight connector, the drive voltage generator pro-
vides a plurality of drive voltages required for the timing
controller to the timing controller directly through the control
printed circuit board and provides a plurality of drive voltages
required for the system to the system through a first system
connector, a system connection unit, and a second system
connector, and the drive voltage generator provides a plurality
ofdrive voltages required for the gate integrated circuits to the
gate integrated circuits through the at least one first data
connector, the data connection unit, the second data connec-
tor, the at least one source printed circuit board, and one of the
data circuit films, the liquid crystal panel, and a gate circuit
film.

[0017] When the drive voltage generator is formed on one
source printed circuit board, the system is electrically con-
nected to the timing controller and the drive voltage generator
through a first system connector, a system connection unit, a
second system connector, and the source printed circuit
board, and the backlight drive unit is electrically connected to
the timing controller and the drive voltage generator through
a first backlight connector, a backlight connection unit, and
the second system connector.

[0018] The drive voltage generator provides drive voltages
required for the data integrated circuits to the data integrated
circuits through the at least one source printed circuit board
and the data circuit films or provides drive voltages required
for the data integrated circuits to the data integrated circuits
by additionally using a first sub-connector, a sub-connector,
and a second sub-connector connected between the source
printed circuit boards, the drive voltage generator provides a
plurality of drive voltages required for the backlight drive unit
to the backlight drive unit through the second system connec-
tor, the backlight connection unit, and a third system connec-
tor, the drive voltage generator provides a plurality of drive
voltages required for the timing controller to the timing con-
troller directly through the source printed circuit board and
provides a plurality of drive voltages required for the system
to the system through the first system connector, the system
connection unit, and the second system connector, and the
drive voltage generator provides a plurality of drive voltages
required for the gate integrated circuits to the gate integrated
circuits through the at least one data circuit film, the liquid
crystal panel, and a gate circuit film.

[0019] When the drive voltage generator is integrally
formed on the system, the system is electrically connected to
the at least one source printed circuit board through a first
system connector, a system connection unit, and a second
system connector, and the backlight drive unit is electrically
connected to the system through a first backlight connector, a
backlight connection unit, and a second backlight connector.
[0020] The drive voltage generator provides drive voltages
required for the data integrated circuits to the data integrated
circuits through the second system connector, the system
connection unit, the first system connector, one source printed
circuit board, and the data circuit films and provides drive
voltages required for the data integrated circuits to the data
integrated circuits by additionally using a first sub-connector,
a sub-connector, and a second sub-connector connected
between the source printed circuit boards, the drive voltage
generator provides a plurality of drive voltages required for
the backlight drive unit to the backlight drive unit through the
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first backlight connector, the backlight connection unit, and
the second backlight connector, and the drive voltage genera-
tor provides a plurality of drive voltages required for the gate
integrated circuits to the gate integrated circuits through the
first system connector, the system connection unit, and the
second system connector, the one source printed circuit
board, the data circuit films, the liquid crystal panel, and a
gate circuit film.

[0021] The liquid crystal display according to the embodi-
ments of the present invention has a variety of features and
advantages. For example, the liquid crystal display uses a
drive voltage generator provided on a control printed circuit
board, a source printed circuit board, or a system to supply all
drive powers of different voltage levels required to drive the
drive circuits, the system, and the backlight drive unit.
Accordingly, it is possible to simplify the structure for sup-
plying internal drive power of the liquid crystal display,
thereby simplifying the manufacturing processes of LCDs
and reducing the manufacturing costs thereof.

[0022] TItisto 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

[0023] 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 together with the
description serve to explain the principle of the invention. In
the drawings:

[0024] FIG. 1is a schematic front view of a Liquid Crystal
Display (LCD) according to an embodiment of the present
invention;

[0025] FIG. 2 is a rear view of the LCD shown in FIG. 1;
[0026] FIG.3isarearview of an LCD according to another
embodiment of the present invention; and

[0027] FIG.4isarearview of an LCD according to another
embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0028] Reference will now be made in detail to a liquid
crystal display according to the preferred embodiments of the
present invention, examples of which are illustrated in the
accompanying drawings. Wherever possible, the same refer-
ence numbers will be used throughout the drawings to refer to
the same or like parts.

[0029] FIG. 1is a schematic front view of a Liquid Crystal
Display (LCD) according to an embodiment of the present
invention and FIG. 2 is a rear view of the LCD shown in FIG.
1.

[0030] As shown in FIGS. 1 and 2, the LCD of the present
invention includes a liquid crystal panel 2, a drive unit, a
controller, a backlight drive unit 24, and a drive voltage gen-
erator 20. The liquid crystal panel 2 includes at least one
image display region. The drive unit drives gate and data lines
included in the liquid crystal panel 2. The controller controls
the drive unit using image data and synchronization signals
received from the outside. The backlight drive unit 24 drives
a backlight to provide light to the liquid crystal panel 2 under
control of the controller. The drive voltage generator 20 pro-
vided on a system 22, a control printed circuit board 10, or
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source printed circuit boards 8a and 85, on which at least one
ofthe drive unit or the controller is formed, converts a voltage
level of a drive power received from the outside to generate
respective drive powers of different voltage levels and pro-
vides the generated respective drive powers of the different
voltage levels to the drive unit, the controller, and the back-
light drive unit 24.

[0031] More specifically, the liquid crystal panel 2 includes
a Thin Film Transistor (TFT), formed in each of a plurality of
pixel regions defined by a plurality of gate lines and a plurality
of data lines, and a liquid crystal capacitor connected to the
TFT. The liquid crystal capacitor includes a pixel electrode
connected to the TFT and a common electrode provided
between the pixel electrode and the liquid crystal layer. In
response to a scan pulse from each gate line, the TFT provides
an image signal from the data line to the pixel electrode. The
liquid crystal capacitor stores a difference voltage between
the image signal provided to the pixel electrode and a refer-
ence common voltage provided to the common electrode and
changes the arrangement of liquid crystal molecules of the
liquid crystal layer according to the difference voltage to
control light transmittance of the liquid crystal layer, thereby
implementing grayscale display.

[0032] The liquid crystal panel 2 can be divided into a
plurality of regions according to the size thereof. Specifically,
as shown in FIG. 2, the liquid crystal panel 2 can be divided
into first and second regions according to the number of the
source printed circuit boards 8a and 8b. That is, the liquid
crystal panel 2 may be divided into first and second regions
according to the first and second source printed circuit boards
8a and 86 and may also be divided into a plurality of regions
corresponding to the number of the data integrated circuits 4a
and 4b. However, the following description will be given with
reference to an example wherein the liquid crystal panel 2 is
divided into first and second regions according to the first and
second source printed circuit boards 8a and 85.

[0033] The drive unit that drives the liquid crystal panel 2
includes a plurality of data integrated circuits 4a and 4b and a
plurality of gate integrated circuits 3. The data integrated
circuits 4a and 45 are provided between one side of the liquid
crystal panel 2 and at least one source printed circuit board 8a
and 8b to drive data lines provided on the at least one image
display region. The gate integrated circuits 3 are provided on
another side of the liquid crystal panel 2 to drive gate lines
provided on the at least one image display region.

[0034] The plurality of data integrated circuits 4a and 45
are mounted respectively on data circuit films 6a and 65 and
connected between the liquid crystal panel 2 and the source
printed circuit boards 8a and 85. The gate integrated circuits
3 are mounted on the gate circuit film 5 and connected to the
liquid crystal panel 2.

[0035] A Tape Carrier Package (TCP) film or COF film
may be used for each of the gate and data circuit films 5, 6a,
and 6b. Especially, the data circuit films 6a and 65 are
attached between the source printed circuit boards 8a and 85
and the liquid crystal panel 2 according to a Tape Automated
Bonding (TAB) scheme. In this case, the data integrated cir-
cuits 4a and 45 are electrically connected to a timing control-
ler 18 via the data circuit films 6a and 65 and one of the source
printed circuit boards 8a and 8b, and the gate integrated
circuits 3 are electrically connected to the timing controller
18 via the gate circuit film 5, the liquid crystal panel 2, the data
circuit films 6a and 65, and the source printed circuit boards
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8a and 8b. Here, the number of the gate and data integrated
circuits 3, 4a, and 45 is not limited to that illustrated in FIGS.
1 and 2.

[0036] Each of the data integrated circuits 4a and 45 pro-
vided in the data drive unit provides an analog image signal to
each data line using a data control signal received from the
timing controller 18, for example, using a Source Start Pulse
(SSP) signal, a Source Shift Clock (SSC) signal, and a Source
Output Enable (SOE) signal. Specifically, each of the data
integrated circuits 4a and 44 latches a digital data signal
received according to an SSC and outputs an analog image
signal on a horizontal line basis in response to an SOE signal
received through the timing controller 18. The data integrated
circuits 4a and 4b convert image data of each horizontal line
into an analog image voltage, i.e., an analog image signal, and
output the image signal.

[0037] The gate integrated circuit 3 provided in each gate
drive unit provides a scan pulse or gate low voltage to each
gate line using a gate control signal received from the timing
controller 18, for example, using a Gate Start Pulse (GSP)
signal, a Gate Shift Clock (GSC) signal, and a Gate Output
Enable (GOE) signal. Specifically, each gate integrated cir-
cuit 3 shifts the GSP from the timing controller 18 according
to the GSC and sequentially provides a scan pulse having a
gate high voltage to each gate line. In addition, each gate
integrated circuit 3 provides a gate low voltage to each gate
line during a period in which no scan pulse is provided.

[0038] The controller which controls the plurality of gate
and data integrated circuits 3, 4a, and 45 includes a timing
controller 18 which is provided on one of the at least one
source printed circuit board 8a and 85 or the system 22 and
controls the gate and data integrated circuits 3, 4a, and 4b
according to image data and synchronization signals received
from the system 22. Although the timing controller 18 may be
formed on each of the source printed circuit boards 8a and 85,
it may also be formed on the control printed circuit board 10
that is formed separately from the source printed circuit
boards 8a and 8b. The timing controller 18 may also be
integrally formed on the system 22, separately from the
source printed circuit boards 8a and 85 or from the control
printed circuit board 10. First, the following description will
be given of the case where the timing controller 18 is formed
on the control printed circuit board 10 formed separately from
the source printed circuit boards 8a and 85.

[0039] When the timing controller 18 is formed on the
control printed circuit board 10, the timing controller 18 is
electrically connected to the system 22 through the first sys-
tem connector 154, the system connection unit 16, and the
second system connector 155 as shown in FIG. 2 and receives
image data and a variety of synchronization signals from the
system 22. This timing controller 18 arranges image data
received through the system 22 so as to be suitable for driving
the liquid crystal panel 2 and provides the arranged image
data on a horizontal line or frame basis to each of the data
integrated circuits 4a and 4b. The timing controller 18 also
generates a gate control signal using synchronization signals
received from the outside, for example, using a dot clock
signal, a data enable signal, and horizontal and vertical syn-
chronization signals and controls the gate integrated circuits 3
using the gate control signals. The timing controller 18 also
generates data control signals using the synchronization sig-
nals and controls the data integrated circuits 4a and 45 using
the data control signals.
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[0040] The backlight drive unit 24 includes an inverter con-
troller 25 and an inverter 27. The inverter controller 25 out-
puts a Pulse Width Modulation (PWM) signal in response to
a backlight on-off control signal, i.e., a dimming control
signal, received from the system 22 or the timing controller
18. The inverter 27 drives a plurality of light sources provided
in the backlight in response to the PWM signal.

[0041] The backlight not shown in the drawings includes a
plurality of light sources that emit light to the liquid crystal
panel 2 and an optical unit that improves the efficiency of light
incident from each light source. The light sources of the
backlight may include cylindrical lamps such as a Cold Cath-
ode Fluorescent Lamp (CCFL), an External Electrode Fluo-
rescent Lamp (EEFL), and a Hot Cathode Fluorescent Lamp
(HCFL) and may also include Red (R), Green (G), and Blue
(B) Light Emitting Diodes (LEDs). These light sources are
driven by lamp drive signals from the inverter 27 and generate
light.

[0042] The inverter controller 25 generates a PWM signal
according to a dimming control signal with a changed duty
ratio from the system 22 or the timing controller 18 and
provides the PWM signal to the inverter 27. Here, since a
plurality of inverters 27 may be provided according to the
number of the light sources, PWM signals may be sequen-
tially or simultaneously provided to the inverters 27. That is,
each PWM signal may be a signal with on/off periods (for
example, high/low periods) of the light sources that have been
changed according to the duty ratio of the dimming control
signal.

[0043] The inverter 27 generates an AC drive signal for
driving the light sources. Here, the inverter 27 may also
operate in a burst mode in which it turns on/off the lamps by
providing or not providing AC drive signals according to the
PWM signals received from the inverter controller 25.
[0044] The drive voltage generator 20 includes at least one
DC/DC converter and is provided on one of the at least one
source printed circuit board 8a and 85, the system 22, or the
control printed circuit board 10. The drive voltage generator
20 increases or decreases the voltage level of a voltage signal
received from the outside to generate respective drive powers,
i.e., respective drive voltages, required to drive the plurality of
gate and data integrated circuits 3, 4a, and 45, the timing
controller 18, the system 22, and the backlight drive unit 24.
The drive voltage generator 20 provides the generated drive
voltages having the respective levels to the plurality of gate
and data integrated circuits 3, 4a, and 45, the timing controller
18, the system 22, and the backlight drive unit 24, respec-
tively. The drive voltage generator 20 also generates a gamma
reference voltage causing the data integrated circuits 4a and
45 to convert digital image data into an analog image signal
and provides the gamma reference voltage to the data inte-
grated circuits 4a and 4b. The drive voltage generator 20
generates a gate high voltage corresponding to the gate high
voltage of the scan pulse and a gate low voltage correspond-
ing to the low voltage of the scan pulse and provides the
generated gate high and low voltages to the gate integrated
circuits 3.

[0045] More specifically, in the case where the drive volt-
age generator 20, together with the timing controller 18, is
formed on the control printed circuit board 10 as shown in
FIG. 2, the drive voltage generator 20 provides a plurality of
drive voltages required for the data integrated circuits 4a and
4bto the data integrated circuits 4a and 4b through at least one
first data connector 13a and 1354, at least one data connection
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unit 12a and 124, at least one second data connector 14a and
14b, at least one source printed circuit board 8a and 85, and
the data circuit films 6a and 65. The drive voltage generator
20 also provides a plurality of drive voltages required for the
backlight drive unit 24 to the backlight drive unit 24 through
the first backlight connector 28a, the backlight connection
unit 29, and the second backlight connector 284. The drive
voltage generator 20 also provides a plurality of drive volt-
ages required for the timing controller 18 to the timing con-
troller 18 directly through the control printed circuit board 10
and provides a plurality of drive voltages required for the
system 22 to the system 22 through the first system connector
15a, the system connection unit 16, and the second system
connector 15b. The drive voltage generator 20 also provides a
plurality of drive voltages required for the gate integrated
circuits 3 to the gate integrated circuits 3 through at least one
first data connector 13a and 1354, at least one data connection
unit 12a and 125, at least one second data connector 14a and
14b, at least one source printed circuit board 8a and 85, one of
the data circuit films 6a and 6, the liquid crystal panel 2, and
the gate circuit film 5. Here, connection units such as the
system connection unit 16 or the backlight connection unit 29
may be a flexible printed circuit or a flexible flat cable and
may also be an anisotropic conductive film.

[0046] FIG.3isarearview of an LCD according to another
embodiment of the present invention.

[0047] Inthe LCD showninFIG. 3, the timing controller 18
and the drive voltage generator 20 are formed on one of the
source printed circuit boards 8a and 86 and the system 22 is
electrically connected to the timing controller 18 and the
drive voltage generator 20 through a third system connector
17a, a system connection unit 16, a fourth system connector
175, and the source printed circuit boards 8a and 86. The
backlight drive unit 24 is electrically connected to the timing
controller 18 and the drive voltage generator 20 through the
second backlight connector 285, the backlight connection
unit 29, and the third system connector 17a.

[0048] In the LCD constructed as described above, the
drive voltage generator 20 provides drive voltages required
for the data integrated circuits 4a and 45 to the data integrated
circuits 4a and 46 through at least one source printed circuit
board 84 and 85 and the data circuit films 6a and 65 and also
provides drive voltages required for the data integrated cir-
cuits 4a and 4b additionally using a first sub-connector 30a, a
sub-connection unit 31, a second sub-connector 305, or the
like connected between the source printed circuit boards 8a
and 8b. The drive voltage generator 20 provides drive volt-
ages required for the backlight drive unit 24 to the backlight
drive unit 24 through the third system connector 17a, the
backlight connection unit 29, and the fourth system connector
17b. The drive voltage generator 20 provides drive voltages
required for the timing controller 18 to the timing controller
18 directly through the source printed circuit boards 8a and 85
and provides drive voltages required for the system 22 to the
system 22 through the third system connector 174, the system
connection unit 16, and the fourth system connector 175. The
drive voltage generator 20 provides drive voltages required
for the gate integrated circuits 3 to the gate integrated circuits
3 through the at least one data circuit films 6a and 65, the
liquid crystal panel 2, and the gate circuit film 5.

[0049] FIG.4isarearview of an LCD according to another
embodiment of the present invention.

[0050] Inthe LCD showninFIG.4,the timing controller 18
and the drive voltage generator 20 are integrally formed on
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the system 22. Accordingly, the system 22, on which the
timing controller 18 and the drive voltage generator 20 are
formed, are connected to the at least one source printed circuit
board 8a and 85 through the fifth system connector 174, the
system connection unit 16, and the sixth system connector
17b. The backlight drive unit 24 is electrically connected to
the system 22 through the fourth backlight connector 345, the
backlight connection unit 29, and the fifth backlight connec-
tor 34a.

[0051] In the LCD constructed as described above, the
drive voltage generator 20 provides drive voltages required
for the data integrated circuits 4a and 44 to the data integrated
circuits 4a and 45 through the sixth system connector 175, the
system connection unit 16, the fifth system connector 17a,
one of the source printed circuit boards 8a and 85, and the data
circuit films 6a and 65 and also provides drive voltages
required for the data integrated circuits 4a and 4b additionally
using the first sub-connector 30q, the sub-connection unit 31,
the second sub-connector 305, or the like connected between
the source printed circuit boards 8a and 85. The drive voltage
generator 20 provides drive voltages required for the back-
light drive unit 24 to the backlight drive unit 24 through the
fifth backlight connector 34a, the backlight connection unit
29, and the fourth backlight connector 3454. Here, the drive
voltage generator 20 may also directly provide the required
drive voltages respectively to the timing controller 18 and the
system 22. The drive voltage generator 20 provides drive
voltages required for the gate integrated circuits 3 to the gate
integrated circuits 3 through the sixth system connector 175,
the system connection unit 16, the fifth system connector 17a,
the source printed circuit boards 8a and 84, the data circuit
films 6a and 65, the liquid crystal panel 2, and the gate circuit
film 5.

[0052] As described above, the LCD of the present inven-
tion provides all required drive voltages to the plurality of
gate and data integrated circuits 3, 4a, and 45, the timing
controller 18, the system 22, and the backlight drive unit 24
using the drive voltage generator 20 provided on the system
22, one of the source printed circuit boards 8a and 85, or the
control printed circuit board 10. Since the configuration of the
LCD of the present invention can be simplified as described
above, the present invention can simplify manufacturing pro-
cesses of LCDs and reduce manufacturing costs thereof.

[0053] The liquid crystal display according to the embodi-
ments of the present invention has a variety of features and
advantages. For example, the liquid crystal display uses a
drive voltage generator provided on a control printed circuit
board, a source printed circuit board, or a system to supply all
drive powers of different voltage levels required to drive the
drive circuits, the system, and the backlight drive unit.
Accordingly, it is possible to simplify the structure for sup-
plying internal drive power of the liquid crystal display,
thereby simplifying the manufacturing processes of LCDs
and reducing the manufacturing costs thereof.

[0054] It 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 spirit or 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.
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What is claimed is:

1. A liquid crystal display comprising:

a liquid crystal panel including at least one image display
region;

a drive unit for driving gate and data lines included in the
liquid crystal panel;

a controller for controlling the drive unit using image data
and synchronization signals received from outside;

a backlight drive unit for driving a backlight to provide
light to the liquid crystal panel under control of the
controller; and

a drive voltage generator provided on a system or at least
one source printed circuit board on which at least one of
the drive unit or the controller is formed, the drive volt-
age generator converting a voltage level of a drive power
received from outside to generate respective drive pow-
ers of different voltage levels and providing the gener-
ated respective drive powers of the different voltage
levels to the drive unit, the controller, and the backlight
drive unit.

2. The liquid crystal display according to claim 1, wherein

the drive unit includes:

a plurality of data integrated circuits provided between one
side of the liquid crystal panel and the at least one source
printed circuit board for driving data lines provided in
the at least one image display region; and

a plurality of gate integrated circuits provided on another
side of the liquid crystal panel for driving data lines
provided in the at least one image display region, and

the controller includes:

a timing controller provided on one of the system or the at
least one source printed circuit board for controlling the
plurality of gate and data integrated circuits according to
image data and a plurality of synchronization signals
received from the system.

3. The liquid crystal display according to claim 2, wherein
the drive voltage generator is formed on the at least one source
printed circuit board or formed on a control printed circuit
board formed separately from the source printed circuit board
or is integrally formed on the system, and

the timing controller is formed on the at least one source
printed circuit board or the control printed circuit board
or is integrally formed on the system.

4. The liquid crystal display according to claim 3, wherein
the drive voltage generator includes at least one DC/DC con-
verter, increases or decreases the voltage level of the drive
power received from outside to a plurality of levels to gener-
ate respective drive voltages required to drive the plurality of
gate and data integrated circuits, the timing controller, the
system, and the backlight drive unit, and provides the gener-
ated drive voltages respectively to the plurality of gate and
data integrated circuits, the timing controller, the system, and
the backlight drive unit.

5. The liquid crystal display according to claim 4, wherein
the drive voltage generator generates a gamma reference volt-
age that enables the data integrated circuits to convert the
image data into an analog image signal and provides the
generated gamma reference voltage to the data integrated
circuits, generates respective gate drive voltages correspond-
ing to a gate high voltage and a gate low voltage generated
from the gate integrated circuits and provides the gate drive
voltages to the gate integrated circuits, and generates a drive
voltage corresponding to a backlight control signal required
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for on-off drive control of the backlight and provides the drive
voltage corresponding to the backlight control signal to the
backlight drive unit.

6. The liquid crystal display according to claim 5, wherein,
when the drive voltage generator is formed on the control
printed circuit board, the drive voltage generator provides a
plurality of drive voltages required for the data integrated
circuits to the data integrated circuits through at least one first
data connector, at least one data connection unit, at least one
second data connector, at least one source printed circuit
board, and respective data circuit films,

the drive voltage generator provides a plurality of drive

voltages required for the backlight drive unit to the back-
light drive unit through a first backlight connector, a
backlight connection unit, and a second backlight con-
nector,

the drive voltage generator provides a plurality of drive

voltages required for the timing controller to the timing
controller directly through the control printed circuit
board and provides a plurality of drive voltages required
for the system to the system through a first system con-
nector, a system connection unit, and a second system
connector, and

the drive voltage generator provides a plurality of drive

voltages required for the gate integrated circuits to the
gate integrated circuits through the at least one first data
connector, the data connection unit, the second data
connector, the at least one source printed circuit board,
and one of the data circuit films, the liquid crystal panel,
and a gate circuit film.

7. The liquid crystal display according to claim 5, wherein,
when the drive voltage generator is formed on one source
printed circuit board, the system is electrically connected to
the timing controller and the drive voltage generator through
a first system connector, a system connection unit, a second
system connector, and the source printed circuit board, and

the backlight drive unit is electrically connected to the

timing controller and the drive voltage generator
through a first backlight connector, a backlight connec-
tion unit, and the second system connector.

8. The liquid crystal display according to claim 7, wherein
the drive voltage generator provides drive voltages required
for the data integrated circuits to the data integrated circuits
through the at least one source printed circuit board and the
data circuit films or provides drive voltages required for the
data integrated circuits to the data integrated circuits by addi-
tionally using a first sub-connector, a sub-connector, and a
second sub-connector connected between the source printed
circuit boards,
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the drive voltage generator provides a plurality of drive
voltages required for the backlight drive unit to the back-
light drive unit through the second system connector, the
backlight connection unit, and a third system connector,

the drive voltage generator provides a plurality of drive
voltages required for the timing controller to the timing
controller directly through the source printed circuit
board and provides a plurality of drive voltages required
for the system to the system through the first system
connector, the system connection unit, and the second
system connector, and

the drive voltage generator provides a plurality of drive

voltages required for the gate integrated circuits to the
gate integrated circuits through the at least one data
circuit film, the liquid crystal panel, and a gate circuit
film.

9. The liquid crystal display according to claim 5, wherein,
when the drive voltage generator is integrally formed on the
system, the system is electrically connected to the at least one
source printed circuit board through a first system connector,
a system connection unit, and a second system connector, and

the backlight drive unit is electrically connected to the

system through a first backlight connector, a backlight
connection unit, and a second backlight connector.

10. The liquid crystal display according to claim 9, wherein
the drive voltage generator provides drive voltages required
for the data integrated circuits to the data integrated circuits
through the second system connector, the system connection
unit, the first system connector, one source printed circuit
board, and the data circuit films and provides drive voltages
required for the data integrated circuits to the data integrated
circuits by additionally using a first sub-connector, a sub-
connector, and a second sub-connector connected between
the source printed circuit boards,

the drive voltage generator provides a plurality of drive

voltages required for the backlight drive unit to the back-
light drive unit through the first backlight connector, the
backlight connection unit, and the second backlight con-
nector, and

the drive voltage generator provides a plurality of drive
voltages required for the gate integrated circuits to the
gate integrated circuits through the first system connec-
tor, the system connection unit, and the second system
connector, the one source printed circuit board, the data
circuit films, the liquid crystal panel, and a gate circuit
film.
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