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DEVICE AND METHOD FOR DRIVING
LIQUID CRYSTAL DISPLAY DEVICE

[0001] This application claims the benefit of Korean Patent
Application No. 10-2010-0063348, filed on Jul. 1, 2010,
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 device, and more particularly, to a device and method for
driving a liquid crystal display device, which is capable of
improving image quality and reducing power consumption
by varying a light emission region of a backlight unit accord-
ing to brightness characteristics of a display image.

[0004] 2. Discussion of the Related Art

[0005] With increasing adoption of information technol-
ogy, demands for an image display device have been vari-
ously increased. Recently, a flat panel display device such as
a Liquid Crystal Display (LCD) device, a Field Emission
Display (FED) device, a Plasma Display Panel (PDP) device,
or a Light Emitting Diode (LED) display device is mainly
used.

[0006] An LCD device displays a desired image by adjust-
ing transmission amount of light supplied from a backlight
unit by a liquid crystal panel including a plurality of liquid
crystal cells arranged in a matrix.

[0007] In the related art, fluorescent lamps have been used
as the primary light sources for backlight units. However,
recently, with increasing miniaturization, thinness and weight
reduction of backlight units, a backlight unit using LEDs,
which are advantageous in terms of power consumption,
weight and luminance, as compared to fluorescent lamps, has
been used.

[0008] Such a backlight unit adjusts the amount of driving
current supplied to light sources such as LEDs so as to control
the brightness of a backlight. In the related art, a constant
brightness may be supplied to a liquid crystal display device
regardless of an image displayed on the liquid crystal display
device.

[0009] In the backlight of the related art, a plurality of
LEDs is connected in series or in parallel so as to form a
plurality of LED groups, and driving current is supplied to the
LED groups so as to control the overall brightness of the
backlight. However, since the plurality of LED groups gen-
erates a constant brightness or the brightnesses of the plural-
ity of LED groups are equally varied, power consumption
may be increased. For example, even when the brightness of
the display image is high or low in a portion of the screen, all
the LED groups generate the same amount of light in both a
dark region and a bright region. Thus, power consumption is
increased. In addition, in the related art, since the brightness
ofthe backlight is kept constant or constantly varied, a lifelike
image may not be displayed.

SUMMARY OF THE INVENTION

[0010] Accordingly, the present invention is directed to a
device and method for driving a liquid crystal display device
that substantially obviates one or more problems due to limi-
tations and disadvantages of the related art.
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[0011] An object of the present invention is to provide a
device and method for driving a liquid crystal display device,
which is capable of improving image quality and reducing
power consumption by varying a light emission region of a
backlight unit according to brightness characteristics of a
display image.

[0012] 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.

[0013] To achievethese objects and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, a device for driving a liquid
crystal display device includes a liquid crystal panel includ-
ing a plurality of pixel regions and configured to display an
image, a plurality of panel drivers configured to drive the
liquid crystal panel, a timing controller configured to generate
control signals so as to control the plurality of panel drivers,
to analyze a brightness distribution of externally input image
data so as to set the number of divisional driving regions of a
backlight, and to generate a dimming control signal to control
the brightness of each of the divisional driving regions, and a
backlight unit configured to divisionally set the driving
regions of the backlight according to the number of divisional
driving regions and the dimming control signal and to drive
the driving regions according to the dimming control signal
so as to irradiate light to the liquid crystal panel.

[0014] The timing controller may include an image pro-
cessing unit configured to accumulate and analyze the bright-
ness distribution of the image data using an internal or exter-
nal memory in units of at least one frame, to set the number of
divisional driving regions of the backlight so as to correspond
to the analyzed brightness distribution, and to generate the
dimming control signal according to the brightness degree of
each of the set divisional driving regions.

[0015] The image processing unit may accumulate the
image data, which is sequentially input in frame units, in units
of at least one frame using the internal or external memory
and classify the accumulated image data into a high grayscale
level, an intermediate grayscale level, and a low grayscale
level according to a grayscale level thereof, and analyze the
brightness distribution using the classified information, set
the number of divisional driving regions according to the
distribution of the high grayscale, the intermediate grayscale
and the low grayscale, and generate divisional driving region
information.

[0016] The backlight unit may include a backlight control
unit configured to divisionally set the driving regions of the
backlight using the divisional driving region information and
at least one dimming control signal from the timing controller
and to control on/off times of the set driving regions so as to
control the amount of light supplied to the liquid crystal
panel.

[0017] The backlight control unit may include a driving
voltage generation unit configured to supply a driving voltage
to light sources of the backlight, a driving Micro Controller
Unit (MCU) configured to generate a Pulse Width Modula-
tion (PWM) signal corresponding to a duty ratio of the dim-
ming control signal of each of the divisional driving regions
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received from the timing controller, to set the driving regions
ofthe backlight so as to corresponding to the divisional driv-
ing region information, and to generate driving current supply
channel information corresponding to the set driving regions,
and at least one backlight control IC configured to reset sup-
ply channels of driving currents according to the driving
current supply channel information and to supply or cut off
the driving currents to the reset supply channels according to
the PWM signal of each of the divisional driving regions.
[0018] Inanother aspect of the present invention, a method
for driving a liquid crystal display device includes analyzing
a brightness distribution of an externally input image so as to
set the number of divisional driving regions ofa backlight and
generating at least one dimming control signal for controlling
the brightness of each of the set divisional driving regions,
and divisionally setting the driving regions of the backlight
according to the number of divisional driving regions and the
atleast one dimming control signal and driving the set driving
regions according to the dimming control signal so as to
irradiate light to a liquid crystal panel.

[0019] The generating of the at least one dimming control
signal may include accumulating and analyzing the bright-
ness distribution of the image data in units of at least one
frame using an internal or external memory, setting the num-
ber of divisional driving regions of the backlight so as to
correspond to the analyzed brightness distribution, and gen-
erating the at least one of the dimming control signal accord-
ing to the brightness degree of each of the divisional driving
regions.

[0020] The analyzing of the brightness distribution of the
image data may include accumulating the image data, which
is sequentially input in frame units, in units of at least one
frame using the internal or external memory and classifying
the accumulated image data into a high grayscale level, an
intermediate grayscale level and alow grayscale level accord-
ing to a grayscale level thereof, and the setting of the number
of divisional driving regions of the backlight may include
analyzing the brightness distribution using the classified
information, setting the number of divisional driving regions
according to the distribution of the high grayscale, the inter-
mediate grayscale and the low grayscale, and generating divi-
sional driving region information.

[0021] Theirradiating of the light to the liquid crystal panel
may include divisionally setting the driving regions of the
backlight using the divisional driving region information and
the at least one dimming control signal, and controlling on/off
times of the set driving regions so as to control the amount of
light supplied to the liquid crystal panel.

[0022] Theirradiating of the light to the liquid crystal panel
may include generating a PWM signal so as to correspond to
a duty ratio of the dimming control signal of each of the
divisional driving regions, setting the driving regions of the
backlight so as to correspond to the divisional driving region
information, and generating driving current supply channel
information corresponding to the set driving regions, and
resetting supply channels of driving currents according to the
driving current supply channel information and supplying or
cutting off the driving currents to the reset supply channels
according to the PWM signal of each of the divisional driving
regions.

[0023] Inadevice and method for driving the liquid crystal
display device according to the embodiment of the present
invention, it is possible to display a lifelike image by varying
light emission regions of a backlight unit according to the
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brightness characteristics of a display image so as to differ-
entiate the brightness degrees of the divided light emission
regions. In a divisional driving region in which light does not
need to be emitted based on the brightness distribution of the
display image, power is not consumed. Accordingly, it is
possible to reduce power consumption of the liquid crystal
display device.

[0024] Ttisto 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

[0025] 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:

[0026] FIG. 1 is a diagram showing the configuration of a
device for driving a liquid crystal display device according to
an embodiment of the present invention;

[0027] FIG. 2 is a diagram showing the configuration of a
timing controller shown in FIG. 1 in detail;

[0028] FIGS. 3A to 3D are diagrams illustrating a method
of setting divisional driving regions of a backlight shown in
FIG. 1;

[0029] FIG. 4 is a diagram showing the configuration of a
backlight control unit shown in FIG. 1 in detail; and

[0030] FIG. 5 is a diagram showing a dimming control
signal from the timing controller and PWM signals associated
therewith.

DETAILED DESCRIPTION OF THE INVENTION

[0031] Hereinafter, a device and method for driving a liquid
crystal display device according to an embodiment of the
present invention will be described in detail with reference to
the accompanying drawings.

[0032] FIG. 1 is a diagram showing the configuration of a
device for driving a liquid crystal display device according to
an embodiment of the present invention.

[0033] First, the device for driving the liquid crystal display
device shown in FIG. 1 includes a liquid crystal panel 2 which
includes a plurality of pixel regions and displays an image; a
plurality of panel drivers 6 and 4 for driving gate and data
lines GL.1 to GLn and DL1 to DLm of the liquid crystal panel
2; a timing controller 8 for generating gate and data control
signals GCS and DCS so as to control the plurality of panel
drivers 6 and 4 and analyzing a brightness distribution of
externally input image data RGB so as to set the number of
divisional driving regions of a backlight 14, and generating
and outputting a dimming control signal Dim for controlling
the brightness of each of the set divisional driving regions;
and a backlight unit 12 for divisionally setting driving regions
of the backlight 14 according to the number of divisional
driving regions and the dimming control signal Dim set by the
timing controller 8 and driving the set driving regions accord-
ing to the dimming control signal Dim so as to irradiate light
to the liquid crystal panel 2.

[0034] The liquid crystal panel 2 includes Thin Film Tran-
sistors (TFTs) formed in pixel regions defined by the plurality
of gate lines GL.1 to GLn and the plurality of data lines DL.1
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to DLm and liquid crystal capacitors Clc connected to the
TFTs. Each liquid crystal capacitor Clc includes a pixel elec-
trode connected to the TFT and a common electrode facing
the pixel electrode with liquid crystal interposed therebe-
tween. The TFTs supply image signals from the data lines
DL1 to DLm to the pixel electrodes in response to scan pulses
from the gate lines GL.1 to GLn. Each liquid crystal capacitor
Clc charges a difference voltage between an image signal
supplied to the pixel electrode and a common voltage sup-
plied to the common electrode and varies arrangement of
liquid crystal molecules according to the difference voltage
so as to adjust light transmission, thereby implementing a
grayscale display. In addition, a storage capacitor Cst is con-
nected to the liquid crystal capacitor Clc in parallel such that
the voltage charged in the liquid crystal capacitor Clc is held
until a next data signal is supplied. The storage capacitor Cst
may be formed by laminating the pixel electrode on a storage
line with an insulating film interposed therebetween.

[0035] The panel drivers 6 and 4 include at least one gate
driver 6 and at least one data driver 4. The data driver 4
converts data compensated and converted by the timing con-
troller 8 into an analog voltage, that is, an image signal, using
the data control signal DCS from the timing controller 8, for
example, a Source Start Pulse (SSP), a Source Shift Clock
(SSC), a Source Output Enable (SOE) signal, etc. In detail,
the data driver 4 latches image data aligned through the tim-
ing controller 8 according to the SSC and then supplies an
image signal of one horizontal line to each of the data lines
DL1 to DLm in every horizontal period in which a scan pulse
is supplied to each of the gate lines GL1 to GLn. At this time,
the data driver 4 supplies a positive or negative gamma volt-
age with a predetermined level according to a grayscale value
of the aligned image data and supplies the selected gamma
voltage to each of the data lines DL1 to DLm as the image
signal.

[0036] The gate driver 6 sequentially generates the scan
pulse in response to the gate control signal GCS from the
timing controller 8, for example, a Gate Start Pulse (GSP), a
Gate Shift Clock (GSC) and a Gate Output Enable (GOE)
signal and sequentially supplies the scan pulse to each of the
gate lines GL1 to GLn. In other words, the gate driver 6 shifts
the GSP from the timing controller 8 according to the GSC
and sequentially supplies the scan pulse, for example, a gate
on voltage, to each of the gate lines GL1 to GLn. In a period
in which the gate on voltage is not supplied, a gate off voltage
is supplied to each of the gate lines GL.1 to GLn. The gate
driver 6 controls the pulse width of the scan pulse according
to the GOE signal.

[0037] The timing controller 8 generates the gate and data
control signals GCS and DCS using at least one externally
input synchronization signal, such as, a dot clock DCLK, a
data enable signal DE, and horizontal and vertical synchro-
nization signals Hsync and Vsync, and respectively supplies
the gate and data control signals GCS and DCS to the gate and
data drivers 6 and 4 so as to control the gate and data drivers
6 and 4.

[0038] In addition, the timing controller 8 analyzes the
brightness distribution of the externally input image data
RGB using an internal or external memory in units of at least
one frame. The timing controller sets divisional driving
region information BLS for defining and driving the backlight
into one or a plurality of regions, according to the analysis
result, that is, the brightness or luminance distribution of each
frame of the image data RGB. Such a timing controller 8
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generates the dimming control signal Dim for equally or
differently controlling the brightnesses of the divisional driv-
ing regions according to the brightness distribution and sup-
plies the dimming control signal to the backlight unit 12.
Thereafter, the timing controller 8 aligns the image dataRGB,
the brightness distribution of which is analyzed, so as to suit
the driving of the liquid crystal panel 2 and supplies the
aligned image data to the data driver 4 in units of at least one
horizontal line. The more detailed configuration of the timing
controller 8 and the method for operating the same will be
described later with reference to the accompanying drawings.
[0039] The backlight unit 12 divisionally sets the driving
regions of the backlight 14 according to the number of divi-
sional driving regions set by the timing controller 8, that is,
the divisional driving region information BLS, and the dim-
ming control signal Dim and drives the set driving regions
according to the dimming control signal Dim, thereby irradi-
ating light to the liquid crystal panel 2. The backlight unit 12
includes the backlight 14 including a plurality oflight sources
for generating light and an optical unit for improving effi-
ciency of the light emitted from the plurality of light sources
and the backlight control unit 16 for divisionally setting the
driving regions of the backlight 14 according to the divisional
driving region information BLS and the dimming control
signal Dim from the timing controller 8 and controlling on/off
times of the set driving regions so as to control the amount of
light supplied to the liquid crystal panel 2.

[0040] The backlight 14 includes the plurality of light
sources connected in series or in parallel and turns the light
sources corresponding to one or more driving regions on or
off according to a driving voltage Vled supplied to the light
sources so as to generate light. The optical unit diffuses and
focuses the light emitted from the light sources so as to
improve light efficiency.

[0041] The light sources of the backlight 14 may include
linear light sources, surface light sources, point light sources
or a combination thereof. A Cold Cathode Fluorescent Lamp
(CCFL), an External Electrode Fluorescent Lamp (EEFL),
etc. may be used as the linear light source, and at least one
Light Emitting Diode (LED), etc. may be used as the point
light source. Hereinafter, an example of using at least one
LED group, in which a plurality of LEDs is connected in
series or in parallel, as the light sources of the backlight 14
will be described. Each LED group of the backlight 14 may
include only white LEDs so as to generate white light or may
include a combination of red, green and blue LEDs so as to
generate white light.

[0042] The plurality of LED groups may be respectively
defined in the driving regions and divisionally driven in the
region units. The backlight 14 may be divided into 4x4,
16x16, 580x640, . . . , or nxm (here, n and m are natural
integers which are equal to or different from each other)
regions so as to be driven. The driving regions generate light
by the driving voltage Vled, and the light emission amount,
that is, the brightness, of each driving region is controlled by
an LED driving current amount or a driving current supply
period adjusted by an output terminal thereof.

[0043] The backlight control unit 16 sets the driving
regions of the backlight 14 to 4x4, 16x16, 580x640, . . ., or
nxm divisional driving regions according to the divisional
driving region information BLS from the timing controller 8
and controls the on/off times of the divisional driving regions
according to the dimming control signal Dim so as to control
the amount of light supplied to the liquid crystal panel 2 in
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divisional region units. In detail, the backlight control unit 16
divides the driving regions of the backlight 14 into the nxm
regions according to the divisional driving region information
BLS and generates a Pulse Width Modulation (PWM) signal
corresponding to a duty ratio of the dimming control signal
Dim received from the timing controller 8. The PWM signal
is a signal in which an on/off period, for example, a high/low
period, of each LED group is varied according to the duty
ratio information of the dimming control signal Dim. The
backlight control unit 16 adjusts an LED driving current
output time output from each driving current output terminal
of the backlight 14 according to the PWM signal so as to turn
each LED group on/off such that each LED group is driven in
a burst mode. A more detailed configuration of the backlight
control unit 16 and the method for driving the same will be
given with reference to the accompanying drawings.

[0044] FIG. 2is a diagram showing the configuration of the
timing controller shown in FIG. 1 in detail.

[0045] The timing controller 8 shown in FIG. 2 includes an
image processing unit 21 for accumulating and analyzing the
brightness distribution of the image data RGB using the inter-
nal or external memory in units of at least one frame, setting
the number of divisional driving regions of the backlight 14 so
as to correspond to the analyzed brightness distribution, and
generating the dimming control signal Dim according to the
brightness of each of the set divisional driving regions, a data
control signal generation unit 22 for generating the data con-
trol signal DCS using at least one of the external synchroni-
zation signals DCLK, Vsync, Hsync, and DE and supplying
the data control signal DCS to the data driver 4 of the plurality
of panel drivers 6 and 4, and a gate control signal generation
unit 23 for generating the gate control signal GCS so as to
sequentially supply the gate on voltage to the gate lines GL.1
to GLn of the liquid crystal panel 2 and supplying the gate
control signal GCS to the gate driver 6 of the plurality of panel
drivers 6 and 4.

[0046] The image processing unit 21 accumulates the
image data RGB, which is sequentially input in frame units, in
units of at least one frame using the internal or external
memory. At this time, the image processing unit 21 classifies
the accumulated image data into a high grayscale level, an
intermediate grayscale level and a low grayscale level accord-
ing to a grayscale level thereof and analyzes the brightness
distribution using the classified information in units of at least
one frame. The number of divisional driving regions is set
according to the distribution of the high grayscale level, the
intermediate grayscale level and the low grayscale level so as
to generate the divisional driving region information BLS.

[0047] This will be described in more detail with reference
to FIGS. 3A to 3D. First, FIG. 3 A shows the case where bright
image data with high grayscale or dark image data with low
grayscale is widely distributed. In this case, the number of
divisional driving regions is set to a small value, that is, 1x1,
2x2, ..., 3x3 or the like so as to set the size of the divisional
driving regions to be large. In other words, if bright regions or
dark regions are densely distributed in any one portion of the
liquid crystal panel 2, the number of divisional driving
regions is set to a small value as shown in FIG. 3A or 3B so as
to set the size ofthe divisional driving regions of the backlight
14 corresponding to the liquid crystal panel 2 to be large. If
the number of divisional driving regions is set to a small value
so as to set the size of the divisional driving regions to be
large, reduction in power consumption of the backlight 14 is
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increased and thus reduction in power consumption of the
liquid crystal display device is increased.

[0048] In contrast, if the area of a region in which bright
image data with high grayscale is densely distributed is small,
as shown in FIG. 3C, the number of divisional driving regions
is increased so as to set the size of the bright display region to
be small. Alternatively, the number of divisional driving
regions may be adjusted according to the distribution of dark
image data with low grayscale such that the regions appear
dark. As shown in FIG. 3C, although the number of divisional
driving regions is large, bright image data with high grayscale
is densely distributed in a portion of the liquid crystal panel,
the portion may appear bright. In this case, the dimming
control signal Dim may be generated and applied such that the
portion is brightly displayed.

[0049] As shown in FIG. 3D, if image data with interme-
diate grayscale is uniformly distributed or if image data with
low grayscale and high grayscale is uniformly distributed, the
brightness of the backlight 14 may be set to be uniformly
distributed in the entire region. In this case, the number of
divisionally driving regions may be maximally set.

[0050] If the number of divisional driving regions is set as
described above, the image processing unit 21 generates the
dimming control signal Dim corresponding to each divisional
driving region according to the brightness degree of each
divisional driving region, that is, the accumulated grayscale
level of each divisional driving region. The set divisional
region information BLS and the dimming control signals Dim
are sequentially supplied to the backlight control unit 16. If
dimming control signals Dim having different sizes are gen-
erated and applied according to the accumulated grayscale
level of each divisional driving region, it is possible to display
a lifelike image according to the brightness of each region.
[0051] The image processing unit 16 aligns the image data
RGB using at least one of the synchronization signals DCLK,
Hsync, Vsync and DE so as to suit the driving of the liquid
crystal panel 2 and supplies the aligned image data to the data
driver 4.

[0052] Referring to FIG. 2, the data control signal genera-
tion unit 22 of the timing controller 8 generates the SOE, the
SSC, the SSP and a POL, signal which is a polarity control
signal, using at least one of the synchronization signals
DCLK, DE, Hsync and Vsync, for example, the data enable
signal DE and the vertical synchronization signal Vsync. At
this time, the data control signal generation unit 22 converts
the voltage level of the POL signal according to a predeter-
mined inversion method of the liquid crystal panel 2 and
generates the data control signal. The generated data control
signal is supplied to the data driver 4.

[0053] The gate control signal generation unit 23 generates
the GOE, the GSP and the GSC, that is, the gate control signal
GCS, using at least one of the synchronization signals DCLK,
DE, Hsync and Vsync and supplies the generated gate control
signal GCS to the gate driver 6. The gate control signal GCS
is a signal for controlling the driving timing of the gate driver
6, that is, a signal generated such that the gate driver 6 sequen-
tially supplies the gate on voltage to the gate lines GL1 to
GLn.

[0054] FIG. 4 is a diagram showing the configuration of the
backlight control unit shown in FIG. 1 in detail.

[0055] The backlight control unit 16 shown in FIG. 4
includes a driving voltage generation unit 24 for supplying
the driving voltage Vled to the light sources of the backlight
14, a driving Micro Controller Unit (MCU) 22 for generating
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the PWM signal corresponding to the duty ratio of the dim-
ming control signal Dim of each divisional driving region
received from the timing controller 8, setting the driving
regions of the backlight 14 according to the divisional driving
region information BLS, and generating driving current sup-
ply channel information DTS corresponding to the set driving
regions, and at least one backlight control IC 26 for resetting
supply channels Chol to Chon of driving currents Clo1 to
Clon according to the driving current supply channel infor-
mation DTS and supplying or cutting off the driving current
Clol to Clon to the reset supply channels Chol to Chon
according to the PWM signal of each divisional driving
region.

[0056] At least one connector 28 is further included
between each light source of the backlight 14, for example,
the output terminal of each LED group, and each backlight
control IC 26 so as to more stably supply each of the driving
currents Clo1 to Clon from the output terminal of each LED
group to the backlight control IC 26.

[0057] The driving voltage generation unit 24 simulta-
neously or sequentially generates the driving voltage Vled
suitable for driving a plurality of LED groups, for example, a
minimum unit driving region, using an external voltage signal
Vin and simultaneously and sequentially supplies the driving
voltage to each of the plurality of LED groups. The driving
voltage generation unit 24 may further include at least one
register for storing data about characteristics of the driving
voltage Vled supplied to each LED group, that is, character-
istics of current amount and voltage level of each driving
voltage Vled. If the driving current amounts or voltage levels
are different due to a difference between the colors or char-
acteristics of the LEDs included in each LED group, the
driving voltage Vled may be generated so as to suit the driving
characteristics of each LED group and may be supplied to
each LED group.

[0058] FIG. 5 is a diagram showing the dimming control
signal from the timing controller and PWM signals associated
therewith.

[0059] Referring to FIG. 5, the operations of the driving
MCU 25 and the backlight control IC 26 shown in FIG. 4 will
be described in detail. The driving MCU 25 generates at least
one PWM signal corresponding to the duty ratio of the dim-
ming control signal Dim of each divisional driving region
received from the timing controller 8. Since the dimming
control signal Dim includes information about the duty ratio
for turning the LED groups on, each PWM signal is held at a
high state in a period corresponding to 50% of a frame period
if the duty ratio of the dimming control signal Dim is 50% and
is held at a high state in a period corresponding to 30% of a
frame period if the duty ratio of the dimming control signal
Dim is 30%. The PWM signal is held at a low state in the
period other than the period when the PWM signal is held at
the high state.

[0060] The driving MCU 25 generates and supplies the
driving current supply channel information DTS to the back-
light control IC 26 such that the LED groups of the backlight
14 are included in the respective driving regions according to
the divisional driving region information BLS so as to receive
the respective driving currents Clo1 to Clon in driving region
units.

[0061] At least one backlight control IC 26 resets the sup-
ply channels Ch01 to Chon of the driving currents Clo1 to
Clon in divisional driving region units according to the driv-
ing channel supply channel information DTS from the driving
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MCU 25. The brightness of each driving regions of the back-
light 14 is controlled by supplying or cutting off the driving
currents Clo1 to Clon to the reset supply channels Chol to
Chon according to the PWM signal of each divisional driving
region.

[0062] As described above, in the device and method for
driving the liquid crystal display device according to the
embodiment of the present invention, the brightness distribu-
tion of the display image data RGB is analyzed and the light
emission regions of the backlight 14 are divisionally driven
according to the result of analysis. Accordingly, it is possible
to display a lifelike image by differentiating the brightness
degrees of the divided light emission regions. In a divisional
driving region in which light does not need to be emitted
based on the brightness distribution of the display image,
power is not consumed. Accordingly, it is possible to reduce
power consumption of the liquid crystal display device.
[0063] 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.

What is claimed is:

1. A device for driving a liquid crystal display device, the
device comprising:

a liquid crystal panel including a plurality of pixel regions

and configured to display an image;

a plurality of panel drivers configured to drive the liquid

crystal panel;

a timing controller configured to generate control signals

so as to control the plurality of panel drivers, to analyze
a brightness distribution of externally input image data
s0 as to set the number of divisional driving regions of a
backlight, and to generate a dimming control signal to
control the brightness of each of the divisional driving
regions; and

a backlight unit configured to divisionally set the driving

regions of the backlight according to the number of
divisional driving regions and the dimming control sig-
nal and to drive the driving regions according to the
dimming control signal so as to irradiate light to the
liquid crystal panel.

2. The device according to claim 1, wherein the timing
controller includes an image processing unit configured to
accumulate and analyze the brightness distribution of the
image data using an internal or external memory in units of at
least one frame, to set the number of divisional driving
regions of the backlight so as to correspond to the analyzed
brightness distribution, and to generate the dimming control
signal according to the brightness degree of each of the set
divisional driving regions.

3. The device according to claim 2, wherein the image
processing unit:

accumulates the image data, which is sequentially input in

frame units, in units of at least one frame using the
internal or external memory and classifies the accumu-
lated image data into a high grayscale level, an interme-
diate grayscale level and a low grayscale level according
to a grayscale level thereof, and

analyzes the brightness distribution using the classified

information, sets the number of divisional driving
regions according to the distribution of the high gray-
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scale, the intermediate grayscale and the low grayscale,
and generates divisional driving region information.

4. The device according to claim 3, wherein the backlight
unit includes a backlight control unit configured to division-
ally set the driving regions of the backlight using the divi-
sional driving region information and at least one dimming
control signal from the timing controller and to control on/off
times of the set driving regions so as to control the amount of
light supplied to the liquid crystal panel.

5. The device according to claim 4, wherein the backlight
control unit includes:

a driving voltage generation unit configured to supply a

driving voltage to light sources of the backlight;

a driving Micro Controller Unit (MCU) configured to gen-
erate a Pulse Width Modulation (PWM) signal corre-
sponding to a duty ratio of the dimming control signal of
each of the divisional driving regions received from the
timing controller, to set the driving regions of the back-
light so as to correspond to the divisional driving region
information, and to generate driving current supply
channel information corresponding to the set driving
regions; and

at least one backlight control IC configured to reset supply
channels of driving currents according to the driving
current supply channel information and to supply or cut
off the driving currents to the reset supply channels
according to the PWM signal of each of the division
driving regions.

6. A method for driving a liquid crystal display device, the

method comprising:

analyzing a brightness distribution of an externally input
image so as to set the number of divisional driving
regions of a backlight and generating at least one dim-
ming control signal for controlling the brightness of
each of the set divisional driving regions; and

divisionally setting the driving regions of the backlight
according to the number of divisional driving regions
and the at least one dimming control signal and driving
the set driving regions according to the dimming control
signal so as to irradiate light to a liquid crystal panel.

7. The method according to claim 6, wherein the generating
of the at least one dimming control signal includes:

accumulating and analyzing the brightness distribution of
the image data in units of at least one frame using an
internal or external memory;
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setting the number of divisional driving regions of the
backlight so as to correspond to the analyzed brightness
distribution; and

generating the at least one of the dimming control signal
according to the brightness degree of each of the divi-
sional driving regions.

8. The method according to claim 7, wherein:

the analyzing of the brightness distribution of the image
data includes accumulating the image data, which is
sequentially input in frame units, in units of at least one
frame using the internal or external memory and classi-
fying the accumulated image data into a high grayscale
level, an intermediate grayscale level and a low gray-
scale level according to a grayscale level thereof, and

the setting of the number of divisional driving regions of
the backlight includes analyzing the brightness distribu-
tion using the classified information, setting the number
of divisional driving regions according to the distribu-
tion of the high grayscale, the intermediate grayscale
and the low grayscale, and generating divisional driving
region information.

9. The method according to claim 8, wherein the irradiating

of the light to the liquid crystal panel includes:

divisionally setting the driving regions of the backlight
using the divisional driving region information and the
at least one dimming control signal; and

controlling on/off times of the set driving regions so as to
control the amount of light supplied to the liquid crystal
panel.

10. The method according to claim 9, wherein the irradi-

ating of the light to the liquid crystal panel includes:

generating a PWN signal so as to correspond to a duty ratio
of the dimming control signal of each of the divisional
driving regions, setting the driving regions of the back-
light so as to correspond to the divisional driving region
information, and generating driving current supply
channel information corresponding to the set driving
regions; and

resetting supply channels of driving currents according to
the driving current supply channel information and sup-
plying or cutting off the driving currents to the reset
supply channels according to the PWM signal of each of
the divisional driving regions.

* * * #* ok
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