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FIG. 2a
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FIG. 2b
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FIG. 7
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LIQUID CRYSTAL DISPLAY AND DRIVING
METHOD THEREOF

This application claims the benefit of Korea Patent Appli-
cation No. 10-2008-0053794 filed on Jun. 9, 2008, which is
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a liquid crystal display
device and a driving method of the liquid crystal display
device for reducing the electric power consumption.

2. Discussion of the Related Art

A liquid crystal display device (or “LCD”) represents
video and/or picture image by controlling the light transmit-
tance ratio of the liquid crystal layer using an electric field
applied to the liquid crystal layer corresponding to the video
signal. The liquid crystal display device is a flat panel display
device having merits of small size, thin thickness and low
electric power consumption. Therefore, it is used in portable
computers such as notebook PC, office automation appli-
ances, audio/video devices, and so on. An active matrix type
liquid crystal display device has a switching element at each
liquid crystal cell that controls the liquid crystal cell actively.

For the switching element used in the active matrix type
LCD device, a thin film transistor (or “TFT”), as shown in
FIG. 1, is typically used. With respect to FIG. 1, the active
matrix type LCD supplies the digital video data to the data
line (DL) after converting the digital video data into the
analogue data voltage based on the gamma reference voltage.
At the same time, it supplies the scan pulse to the gate line
(GL) to charge the data voltage to the liquid crystal cell (Clc).
To do this, the gate electrode of the TFT is connected to the
gate line (GL), the source electrode is connected to the data
line (DL), and the drain electrode of the TFT is connected to
the pixel electrode of the liquid crystal cell (Clc) and one
electrode of the storage capacitor (Cstl). The common volt-
age (Vcom) is supplied to the common electrode of the liquid
crystal cell (Cle), the counter electrode of the pixel electrode.
The storage capacitor (Cst1) charges the data voltage sup-
plied from the data line (DL) when the TFT turns on to keep
the voltage of the liquid crystal cell (Clc) constant. When the
scan pulse is applied to the gate line (GL), the TFT turns on so
thata channel is formed between the source electrode and the
drain electrode to supply the voltage on the data line (DL) to
the pixel electrode. At this time, the liquid crystal molecules
of the liquid crystal cell (Clc) are re-arranged by the electric
field formed between the pixel electrode and the common
electrode so that the incident light is modulated.

Asthe LCD device is not a self-luminescent display device,
it requires a light source such as the backlight unit. There are
two types of backlight units for LCD device, i.e., the direct
type and the edge type. For the edge type, the light source is
disposed around the LCD panel and the light from the light
source is guided to the front surface of the LCD panel using a
transparent light guide. For the direct type, the light source is
dispose on the rear surface of the LCD panel so that the light
from the backlight source is directly radiated to the LCD
panel. Compared with the edge type, the direct type can
provide brighter luminescence by disposing more light
sources. Further, the direct type has an advantage of a larger
light irradiating surface. Therefore, for an LCD TV requiring
a large size LCD panel, the direct type is generally used.

However, the direct type liquid crystal display device has
the following drawbacks. First, the LCD device according to
the related art has high electric power consumption at the
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backlight unit as the LCD panel becomes larger and has a
higher resolution. Second, the issue of high power consump-
tion remains even when a video image is displayed only in
portions of the overall LCD panel. This is because the light
sources included in the backlight unit are driven simulta-
neously according to the power supply regardless of the area
in which video image is displayed. Therefore, even if a video
image is displayed in only portions of the LCD panel, the
electric power consumption for driving the LCD panel is
substantially identical. For the large and high resolution LCD
TV according to the related art, due to the high power con-
sumption problem, when the LCD panel is not in a normal
driving mode as shown in FIG. 2a, the back light unit (BLU)
ofthe LCD panel is always off, thereby entering a black mode
as shown in FIG. 2. Therefore, electric power efficiency is
not maximized when the LCD TV is operating in an interior
mode, in which only portions of the LCD panel displays an
image.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a liquid
crystal display and driving method thereof that substantially
obviate one or more problems due to limitations and disad-
vantages of the related art.

An object of the present invention is to provide a liquid
crystal display device and a driving method of the LCD
device in which a video image can be displayed only in
portions of the LCD panel with low electric power consump-
tion thereby maximizing the electric power efficiency when
the interior mode is selected.

Additional features and advantages of the invention will be
set forth in the description which follows, and in part will be
apparent from the description, or may be learned by practice
of the invention. The objectives and other advantages of the
invention will be realized and attained by the structure par-
ticularly pointed out in the written description and claims
hereof as well as the appended drawings.

To achieve these and other advantages and in accordance
with the purpose of the present invention, as embodied and
broadly described, the liquid crystal display (LCD) device
includes a plurality of gate lines and a plurality of data lines
forming a matrix, a back light unit including a plurality of
light source blocks capable of being driven separately, an
image processing circuit to generate a movement judgment
signal based on a digital video data to be displayed in an
interior mode, a backlight controller to generate a light source
driving control signal to control portions of the light source
blocks corresponding to a moving image and portions of the
light source blocks corresponding to a still image, separately,
based on the movement judgment signal, and a backlight
driving circuit including a plurality of light source drivers to
turn on the portions of the light source blocks corresponding
to a moving image and to turn off the portions of the light
source blocks corresponding to a still image based on the light
source driving control signal.

In another aspect, the liquid crystal display device includes
a plurality of gate lines and a plurality of data lines forming a
matrix, a back light unit including a plurality of light source
blocks capable of being driven separately, a backlight con-
troller to generate a light source driving control signal to
control the light source blocks, and a backlight driving umt
including a plurality of light source drivers to turn on prede-
termined portions of the light source blocks and to turn off
remaining portions of the light source blocks in an interior
mode based on the light source driving control signal.
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In another aspect, a method of driving a liquid crystal
display panel including a back light unit with a plurality of
light source blocks capable of being driven separately,
includes the steps of generating a movement judgment signal
based on a digital video data to be displayed in an interior
mode, and generating a light source driving control signal to
control portions of the light source blocks corresponding to a
moving image and portions of the light source blocks corre-
sponding to a still image, separately, based on the movement
Judgment signal.

In another aspect, the method of driving a liquid crystal
display panel including a back light unit with a plurality of
light source blocks capable of being driven separately,
includes the steps of generating a light source driving control
signal, and turning on predetermined portions of the light
source blocks and turning off remaining portions of the light
source blocks in an interior mode based on the light source
driving control signal.

In another aspect, the liquid crystal display device includes
a plurality of gate lines and a plurality of data lines forming a
matrix, a back light unit including a plurality of light source
blocks capable of being driven separately, and a backlight
controlling unit to turn on the portions of the light source
blocks corresponding to a moving image and to turn off the
portions of the light source blocks corresponding to a still
image in an interior mode.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this specification, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principles of the invention. In the
drawings:

FIG. 1 is an equivalent circuit diagram illustrating a pixel
according to the related art;

FIG. 2a is a diagram illustrating the normal driving mode in
which image video is shown on the entire LCD panel accord-
ing to the related art;

FIG. 24 is a diagram illustrating the black mode in which
no image is displayed on the LCD panel according to the
related art;

FIG. 3 is an exemplary block diagram illustrating the liquid
crystal display device according to the first embodiment of
the present invention;

FIG. 4 is an exemplary block diagram illustrating the
image processing circuit of F1G. 3;

FIG. 5 is an exemplary block diagram illustrating the
movement detector of FIG. 4;

FIG. 6 is an exemplary diagram illustrating the relationship
between the backlight controller and the backlight driving
circuit;

FIG. 7 is an exemplary diagram illustrating the image
represented by the liquid crystal display device and the
ON/OFF condition of the backlight unit when the interior
mode selection signal is input;

FIG. 8 is an exemplary block diagram illustrating the liquid
crystal display device according to the second embodiment of
the present invention; and
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FIG. 9 is an exemplary block diagram illustrating the liquid
crystal display device according to the third embodiment of
the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

Reference will now be made in detail to the embodiments
of the present invention, examples of which are illustrated in
the accompanying drawings. Wherever possible, like refer-
ence numbers will be used for like elements.

FIGS. 3 to 7 illustrate the liquid crystal display device
according to the first embodiment of the present invention.
With respect to FIG. 3, the liquid crystal display device
according to the first embodiment of the present invention
comprises a liquid crystal display panel 10, a timing control-
ler 11, a data driving circuit 12, a gate driving circuit 13, an
image processing circuit 14, a backlight controller 15, a back-
light driving circuit 16 and a backlight unit 17. Although FIG.
3 illustrates an exemplary embodiment wherein the image
processing circuit, backlight controller, and the backlight
driving circuit are separate circuits, they can be designed to be
included in a single chip or circuit block, i.e., a backlight
controlling unit.

The liquid crystal display panel 10 includes two glass
substrates joining each other and a liquid crystal layer ther-
ebetween (not shown). The liquid crystal cells of the LCD
panel 10 form an mxn matrix with ‘m’ datalines (DL) and ‘n’
gate lines (GL). On the lower glass substrate (not shown) of
the liquid crystal display panel 10 are data lines (DL), gate
lines (DL), TFTs, liquid crystal cells (Clc) connected to the
TFTs and driven by the electric field between the pixel elec-
trodes 1 and the common electrode 2, and storage capacitors
(Cst). On the upper glass substrate (not shown) of the liquid
crystal display panel 10, a black matrix (not shown), a color
filter (not shown) and the common electrode 2 are formed.

In particular, the common electrode 2 is normally formed
on the upper glass substrate in the vertical electric field driv-
ing type including TN mode (Twisted Nematic mode) and/or
VA mode (Vertical Alignment mode). On the other hand, in
the horizontal electric field driving type including IPS mode
(In-Plane Switching mode) and/or FFS mode (Fringe Field
Switching mode), the common electrode 2 is formed on the
lower glass substrate with the pixel electrode 1. On the outer
surfaces of the upper and lower glass substrates of the liquid
crystal display panel 10, polarization plates (not shown) are
attached. On the inner surface of the upper and lower glass
substrate of the liquid crystal display panel 10, alignment
layers (not shown) for setting the pre-tilt angle of the liquid
crystal material are formed.

The timing controller 11 receives the timing signals such as
the data enable (DE) signal and the dot clock (CLK) and then
generates the control signals (GDC and DDC) for controlling
the operating timing of the data driving circuit 12 and the gate
driving circuit 13. The gate timing control signal (GDC) for
controlling the operating timing of the gate driving circuit 13
includes the gate start pulse (GSP) indicating the start hori-
zontal line from which the scan is starting during one vertical
period of a screen, the gate shift clock (GSC) signal having a
pulse width corresponding to the ON timing of the TFT,
which is a timing control signal for sequentially shifting the
gate start pulse (GSP) when entered into the shift register in
the gate driving circuit 13, and the gate output enable (GOE)
signal for indicating the output of the gate driving circuit 13.

The data timing control (DDC) signal for controlling the
operating timing of the data driving circuit 12 includes the
source sampling clock (SSC) indicating the latch operation in
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the data driving circuit 12 with reference to the rising or
falling edge, the source output enable (SOE) signal for indi-
cating the output of the data driving circuit 12, and the polar-
ity control signal (POL) for indicating the polarity of the data
voltage supplied to the liquid crystal cells (Clc) of the LCD
panel 10. Further, the timing controller 11 rearranges the
digital video data (RGB) and the black data (BD) input from
the image processing circuit 14 to correspond to the resolu-
tion of the LCD panel 10, and then supplies them to the data
driving circuit 12.

The data driving circuit 12 converts the digital video data
(RGB) and the black data (BD) into the analogue gamma
compensation voltage based on the gamma reference voltages
(GMA) from the gamma reference voltage generator (not
shown) in response to the data control signal (DDC), and then
supplies the analogue gamma compensation voltage to the
data lines (DL) of the LCD panel 10 as the data voltage. To do
this, the data driving circuit 12 is equipped with a plurality of
data drive ICs (not shown) including the shift register for
sampling the clock signal, the register for temporarily storing
the digital video data (RGB), and the latch for storing each
line of data in response to the clock signal of the shift register
and for outputting the stored line of data at the same time. The
data driving circuit 12 also includes the digital/analogue con-
verter for selecting the gamma voltage of either positive or
negative polarity referring to the gamma reference voltage in
correspondence to the digital data from the latch, the multi-
plexer for selecting the data line (DL) to be supplied with the
analogue data converted by the positive/negative gamma volt-
age, and the output buffer connected between the multiplexer
and data line (DL).

The gate driving circuit 13 sequentially supplies the scan
pulse for selecting the horizontal line of the LCD panel 10
applied with the data voltage to the gate lines (GL). To do this,
the gate driving circuit 13 is equipped with a plurality of gate
drive IC including the shift register, the level shifter for con-
verting the output signal of the shift register into the signal
having proper swing width to drive the TFT of liquid crystal
cell (Cle), and the output buffer connected between the level
shifter and the gate lines (GL).

When the interior mode selection signal (IMS) is input
from a user via the interface circuit (not shown), the image
processing circuit 14 detects and/or generates the movement
judgment signal (MJS) of the image at eachregion of the LCD
panel 10 based on the digital video data (RGB) and the timing
signal (DE and CLK) input from the system board (not
shown). Based on the result, the image processing circuit 14
replaces the data shown on the region corresponding to a still
image with a black data (BD). The image processing circuit
14 then supplies both the data (RGB) shown on the region for
the moving picture and the replaced black data (BD) to the
timing controller 11. In addition, the image processing circuit
14 supplies the movement judgment signal (MIS) of the
image corresponding to each region to the backlight control-
ler 15.

As shown in FIG. 4, the image processing circuit 14
includes the movement detector 142 and the multiplexer 144.
The image processing circuit 14 may be embedded into the
timing controller 11. As shown in FIG. 5, the movement
detector 142 includes the first and the second frame memories
142a and 142b, the comparator 142¢, and the AND gate 1424.

The first and the second frame memories 142¢ and 1425
store the digital video data (RGB) alternately in frame units
according to the dot clock (CLK), and outputs the stored data
(RGB) alternately to supply the previous data, that is the
(n-1)* frame data (Fn-1), to the comparator 142¢. The com-
parator 142¢ compares the n” frame data (Fn) provided from

10

20

25

40

45

55

60

65

6

the data input bus line 142¢ with the (n-1)” frame data (Fn-1)
provided from either the first or the second frame memories
142a or 1425 based on the timing signals (DE and CLK).
Based on the comparison result, the comparator 142¢ genet-
ates the movement judgment signal (MIS) of the image at
each region of the LCD panel 10. In order to ensure the
correctness of the detection, the comparator 142¢ may use the
accumulated comparing value between frame data supplied
consecutively. The movement judgment signal (MIS) of the
image at each region has a different logic level (for example,
‘0” for moving picture, ‘1° for still picture, or vice versa)
according to the condition for image, i.e., whether it is a
moving picture or a still picture.

The AND gate 1424 performs the logical multiplexing
operation between the interior mode selection (IMS) signal
from the user interface and the movement judgment signal
(MIS) of the image at each region from the comparator 142¢
to generate the selection signal (SEL) for controlling the
output of the multiplexer 144. The interior mode selection
(IMS) signal generates different the logic levels according to
the input condition through the user interface (not shown) (for
example, ‘0’ when signal is not received, and ‘1° when signal
is received) and then enters into the AND gate 142d. There-
fore, the selection signal (SEL) is at the first logic level (for
example, ‘1”) when the interior mode selection signal (IMS)
is input and the image shown on region is the still image and
otherwise, the selection signal (SEL) is at the second logic
level (for example, ‘0%).

The multiplexer 144 outputs the digital video data (RGB)
and the black data (BD) selectively in response to the selec-
tion signal (SEL) from the movement detector 142, thereby
replacing the data to be displayed in the region corresponding
to the still image with the black data (BD). The multiplexer
144 further outputs the data (RGB) to be displayed in the
region corresponding to the moving image together with this
replaced black data (BD) to the timing controller 11. The
multiplexer 144 replaces the data to be displayed in the region
corresponding to the still image with the black data (BD) in
response to the selection signal having the first logic level. In
addition, the multiplexer 144 outputs the data to be displayed
in the region corresponding to moving image as it is, in
response to the selection signal having the second logic level.
Here, the black data (BD) means the data having the substan-
tially same gray-scale as the common voltage (Vcom) sup-
plied to the LCD panel 10. The movement detector 142 shown
in FIG. 5 is merely an exemplary embodiment and can
employ other image detecting methods including the method
using motion vectors.

The direct type backlight unit 17 includes the light source
disposed at the rear side of the LCD panel 10, and irradiates
light to the LCD panel 10. The light source may include a
plurality of white LEDs which are desirable for a divisional
driving method such as the local dimming method. Therefore,
the backlight unit 17 is driven by being divided into unit light
blocks (B) wherein each unit light block (B) includes at least
one white LED and wherein each unit block is electrically
connected to a different light source driver.

The backlight controller 15 generates the light source driv-
ing control signal (DCS) and supplies it to the backlight
driving circuit 16. The DCS is the signal that turns on the light
source blocks corresponding to the region representing the
moving image, but turns off the light source blocks corre-
sponding to the region corresponding to the still image, based
on the movement judgment signal (MJS) of the image at each
region which is output from the image processing circuit 14.
To do this, the backlight controller 15 includes the position
information of region for representing data (RGB/BD), the
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identity information of light source drivers for driving the
light source blocks, and one-to-one mapping information
between the position information and the identity informa-
tion. The light source driving control signal (DCS) includes
the dimming ratio, the value of which is controlled by the size
of the region corresponding to the moving image in order to
keep the electric power consumption at 10~20% of the elec-
tric power consumption in a normal mode with full dimming.
The dimming ratio is controlled to have a lower value as the
size of the region corresponding to the moving image
increases. The back light controller 15 may be integrated into
the control board (not shown) including the timing controller
11 or alternatively into an external system board (not shown).

As shown in FIG. 6, the backlight driving circuit 16
includes a plurality of light source drivers (Drv #1 to Drv #k).
The backlight driving circuit 16 operates the light source
drivers (Drv #1 to Drv #k) in response to the light source
driving control signal (DCS) from the backlight controller 15.
Therefore, the light source blocks corresponding to the region
corresponding to the moving image will be turned on with a
higher dimming ratio (compared to when there is no region
corresponding to the still image), while the light source
blocks corresponding to the region corresponding to the still
image will be turn off.

FIG. 7 illustrates the image represented by the driving
method and the turn-on and turn-off conditions of the back-
light unit when the interior mode selection signal (IMS) is
input, according to the first embodiment of the present inven-
tion.

With respect to the FIG. 7, in the liquid crystal display
device according to the first embodiment of the present inven-
tion, the input digital video data (RGB) is displayed at the
region corresponding to the moving image in the LCD panel
10 by turning on the light source blocks of the backlight unit
17 corresponding to the region corresponding to the moving
image. On the other hand, the black data (BD) is displayed at
the region corresponding to the still image because the light
source blocks of the backlight unit 17 corresponding to the
region corresponding to the still image are turned off. There-
fore, the liquid crystal display device according to the first
embodiment of the present invention is capable of displaying
the image partially on the LCD panel with low electric power
consumption. In the normal driving mode in which the inte-
rior mode selection signal (IMS) is not input, the liquid crys-
tal display device according to the first embodiment of the
present invention supplies the input digital video data as is to
the LCD panel and turns on all the light source blocks of the
backlight unit with full dimming ratio.

FIG. 8 illustrates the liquid crystal display device accord-
ing to the second embodiment of the present invention. With
respect to FIG. 8, the liquid crystal display device according
to the second embodiment of the present invention includes a
liquid crystal display panel 20, a timing controller 21, a data
driving circuit 22, a gate driving circuit 23, a image process-
ing circuit 24, a back light controller 25, a back light driving
circuit 26, and a back light unit 27. Although FIG. 8 illustrates
an exemplary embodiment wherein the image processing cit-
cuit, backlight controller, and the backlight driving circuit are
separate circuits, they can be designed to be included in a
single chip or circuit block, i.e., a backlight controlling unit.

The liquid crystal display panel 20, the gate driving circuit
23, the back light controller 25, the back light driving circuit
26, and the back light unit 27 are substantially identical to the
liquid crystal display panel 10, the gate driving circuit 13, the
back light controller 15, the back light driving circuit 16, and
the back light unit 17 of the first embodiment of the present
invention, respectively. Accordingly, explanation thereto will
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be omitted. In addition, except for supplying the black data to
the LCD panel 20, the timing controller 21 and the data
driving circuit 22 have substantially the same function and
operation as the timing controller 11 and the data driving
circuit 12 shown in FIG. 3. Accordingly, explanation thereto
will be omitted.

When the interior mode selection signal (IMS) is input
through the user interface, the image processing circuit 24
generates a movement judgment signal (MJS) of the image at
each region of the LCD panel 20 based on the digital video
data (RGB) and the timing signals (DE and CLK) input from
the system board (not shown). The image processing circuit
24 supplies the movement judgment signal (MIS) of the
image for each region to the backlight controller 25. Unlike
the image processing circuit 14 shown in FIG. 3, the image
processing circuit 24 does not replace the data shown on the
region corresponding to still image with the black data (BD).
In other words, the image processing circuit 24 supplies the
digital video data (RGB) to the timing controller 21 regard-
less of the movement judgment signal (MJS) of the image at
each region.

In the liquid crystal display device according to the second
embodiment of the present invention, the light source blocks
of the backlight unit 27 corresponding to the region of the
moving image with higher dimming ratio (compared to when
there 1s no region corresponding to the still image) is turned
on in response to the light source driving control signal
(DCS), and the light source blocks of the backlight unit 27
corresponding to the region of the still image is turned off.
Here, the liquid crystal display device according to the second
embodiment of the present invention applies the input digital
video data (RGB) as is to the LCD panel 20 even when the
interior mode selection signal (IMS) is input. According to
the second embodiment of the present invention, the liquid
crystal display device can display the images partially on the
liquid crystal display panel. Furthermore, the quality of the
displayed image can be maintained even with poor light
blocking between light source blocks.

On the other hand, the liquid crystal display device accord-
ing to the second embodiment of the present invention turns
on all light source blocks of the backlight unit 27 with a full
dimming ratio in a normal driving mode, in which the interior
mode selection signal (IMS) is not input.

FIG. 9 illustrates the liquid crystal display device accord-
ing to the third embodiment of the present invention. With
respect to FIG. 9, the liquid crystal display device according
to the third embodiment of the present invention includes a
liquid crystal display panel 30, a timing controller 31, a data
driving circuit 32, a gate driving circuit 33, a back light
controller 35, a back light driving circuit 36, and a back light
unit 37. Although FIG. 9 illustrates an exemplary embodi-
ment wherein the image processing circuit, backlight control-
ler, and the backlight driving circuit are separate circuits, they
can be designed to be included in a single chip or circuit
block, i.e., a backlight controlling unit.

The liquid crystal display panel 30, the gate driving circuit
33, and the back light unit 37 are substantially the same as the
liquid crystal display panel 10, the gate driving circuit 13, and
the back light unit 17, respectively. Accordingly, explanation
thereto will be omitted. In addition, except for supplying the
black data to the LCD panel 30, the timing controller 31 and
the data driving circuit 32 have substantially the same func-
tion and operation as the timing controller 11 and the data
driving circuit 12 shown in FIG. 3. Accordingly, explanation
thereto will be omitted.

When the interior mode selection signal (IMS) is input
through the user interface (not shown) into the back light
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controller 35, the back light controller 35 generates a light
source driving control signal (DCS1) to turn on light source
blocks corresponding to a predetermined region having a
predetermined size according to a predetermined sequence
with a predetermined time interval. The predetermined
sequence may be in a horizontal, vertical, diagonal, and/or
circular directions, which one or ordinary skill in the art may
use in screen savers. The light source driving control signal
(DCS1) includes a dimming ratio corresponding to the size of
the predetermined region which is turned on. The dimming
ratio is set to be a lower value as the size of the predetermined
region increases, in order to keep the electric power consump-
tion to be substantially constant, e.g., 10~20% of the total
electric power consumption in a normal mode with full dim-
ming.

For example, assume that the total number of light source
block is 100 and the desired electric power consumption can
be met by using a dimming ration of 10%. If the predeter-
mined region has 10-light source blocks, then the dimming
ratio can be 100% without exceeding the desired level of
electric power consumption. If the predetermined region has
50-light source blocks, then the dimming ratio can be 20%
without exceeding the desired level of electric power con-
sumption. And, if the predetermined region has 100-light
source blocks, then the dimming ratio can only be 10% with-
out exceeding the desired level of electric power consump-
tion. The back light controller 35 can be intergrated into the
control board (not shown) having a timing controller 31, or
into an external system board (not shown).

The back light driving circuit 36 includes a plurality of
light source drivers (Drv #1 to Drv #k), as shown in FIG. 6.
The backlight driving circuit 36 operates the light source
drivers (Drv #1 to Drv #k) in response to the light source
driving control signal (DCS1) from the backlight controller
35. The light source blocks can be driven with 10 to 20% of
the electric power consumption in a normal mode with full
dimming. As a result, the liquid crystal display device accord-
ing to the third embodiment of the present invention can
display theimage partially on the LCD panel with low electric
power consumption. On the other hand, the liquid crystal
display device according to the third embodiment of the
present invention turns on the light source blocks of the back-
light unit 37 with a full dimming ratio in the normal driving
mode, in which the interior mode selection signal (IMS) is not
input.

As mentioned above, in an interior mode, the liquid crystal
display device and the driving method of the LCD device
according to the present invention can turn on only the light
source blocks of the backlight unit corresponding to the
region of the moving image and turn off the light source
blocks corresponding to the region of the still image. There-
fore, in the interior mode, an image can be displayed with low
power consumption, for example, only 10 to 20% of the
electric power consumption in a normal mode with full dim-
ming.

Furthermore, in an interior mode, the liquid crystal display
device and the driving method for the LCD device according
to the present invention can turn on light source blocks of the
backlight unit corresponding to a predetermined region that
changes sequentially in a predetermined order with a prede-
termined time interval and turn off light source blocks not
corresponding to the predetermined region. Therefore, in the
interior mode, an image can be displayed with low power
consumption, for example, only 10 to 20% of the electric
power consumption in a normal mode with full dimming.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the liquid crystal
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display and driving method thereof of the present invention
without departing form the spirit or scope of the invention.
Thus, it is intended that the present invention cover the modi-
fications and variations of this invention provided they come
within the scope of the appended claims and their equivalents.
What is claimed is:
1. A liquid crystal display (LCD) device, comprising;
aplurality of gate lines and a plurality of data lines forming
a matrix;
aback light unit including a plurality of light source blocks
capable of being driven separately;
an image processing circuit to generate a movement judg-
ment signal based on a digital video data to be displayed
in an interior mode;
a backlight controller to generate a light source driving
control signal to control portions of the light source
blocks corresponding to a moving image and portions of
the light source blocks corresponding to a still image,
separately, based on the movement judgment signal; and
a backlight driving circuit including a plurality of light
source drivers to turn on the portions of the light source
blocks corresponding to a moving image and to turn off
the portions of the light source blocks corresponding to
a still image based on the light source driving control
signal,
wherein the moving image and the still image are included
in a same frame,
wherein:
the image processing circuit comprises a movement
detector to detect movement of two consecutive
frames of digital video data and to generate the move-
ment judgment signal;

the movement judgment signal has a first logic level for
the moving image and a second logic level different
from the first logic level for the still image, and

a multiplexer to output the digital video data as is for
portions of the digital video data corresponding to the
moving image and outputting black data for portions
of the digital video data corresponding to the still
image based on the movement judgment signal,

wherein the movement detector includes:

first and second frame memories to store two consecu-
tive frames of digital video data, respectively, and

a comparator to compare the two consecutive frames
stored in the first and second frame memories and to
generate the movement judgment signal, and

wherein the movement detector further includes a logic
gate that is connected to the comparator to generate a
selection signal for controlling the multiplexer to
selectively output the digital video data and the black
data.

2. The liquid crystal display (LCD) device according to
claim 1, wherein the light source blocks include LEDs.

3. The liquid crystal display (LCD) device according to
claim 1, wherein the image processing circuit outputs a black
data in portions of the digital video data corresponding to the
still image based on the movement judgment signal.

4. The liquid crystal display (LCD) device according to
claim 3, wherein the image processing circuit outputs por-
tions of the digital video data corresponding to the moving
image as is.

5. The liquid crystal display (LCD) device according to
claim 1, wherein the image processing circuit outputs both the
portions of the digital video data corresponding to the still
image and portions of the digital video data corresponding to
the moving image as is regardless of the movement judgment
signal.
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6. The liquid crystal display (LCD) device according to
claim 1, wherein the portions of the light source blocks are
shifted in a predetermined sequence with a predetermined
time interval.
7. The liquid crystal display (L.CD) device according to
claim 1, wherein a size of the portions of the light source
blocks is 10 to 20% of the entire light source blocks.
8. The liquid crystal display (LCD) device according to
claim 1, wherein the light source driving control signal
includes a dimming ratio, which is determined such that total
energy consumption in the interior mode is 10 to 20% of total
energy consumption in a normal mode with full dimming.
9. A method of driving a liquid crystal display (LCD) panel
including a back light unit with a plurality of light source
blocks capable of being driven separately, the method com-
prising:
generating a movement judgment signal based on a digital
video data to be displayed in an interior mode; and

generating a light source driving control signal to control
portions of the light source blocks corresponding to a
moving image and portions of the light source blocks
corresponding to a still image, separately, based on the
movement judgment signal,

wherein the moving image and the still image are included

in a same frame,

wherein:

amovement detector detects movement of two consecu-
tive frames of digital video data and generates the
movement judgment signal;

the movement judgment signal has a first logic level for
the moving image, and a second logic level different
from the first logic level for the still image, and

a multiplexer outputs the digital video data as is for
portions of the digital video data corresponding to the
moving image, and outputs black data for portions of
the digital video data corresponding to the still image
based on the movement judgment signal,

wherein the movement detector includes:

first and second frame memories which store two con-
secutive frames of digital video data, respectively, and
a comparator which compares the two consecutive
frames stored in the first and second frame memories
and generates the movement judgment signal, and
wherein the movement detector further includes a logic
gate that is connected to the comparator and generates a
selection signal for controlling the multiplexer to selec-
tively output the digital video data and the black data.

10. The method according to claim 9, further comprising:

turning on the portions of the light source blocks corre-

sponding to a moving image based on the light source
driving control signal; and

turning off the portions of the light source blocks corre-

sponding to a still image based on the light source driv-
ing control signal.

11. The method according to claim 9, further comprising
outputting a black data in portions of the digital video data
corresponding to the still image based on the movement judg-
ment signal.
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12. The method according to claim 11, further comprising
outputting portions of the digital video data corresponding to
the moving image as is.

13. The method according to claim 9, further comprising
outputting both the portions of the digital video data corre-
sponding to the still image and portions of the digital video
data corresponding to the moving image as is, regardless of
the movement judgment signal.

14. The method according to claim 9, wherein the portions
of the light source blocks are shifted in a predetermined
sequence with a predetermined time interval.

15. The method according to claim 9, wherein a size of the
predetermined portions is 10 to 20% of the entire light source
blocks.

16. The method according to claim 9, wherein the light
source driving control signal includes a dimming ratio which
is determined such that total energy consumption in the inte-
rior mode is 10 to 20% of total energy consumption in a
normal mode with full dimming.

17. A liquid crystal display (LCD) device, comprising:

aplurality of gate lines and a plurality of data lines forming

a matrix;

aback light unit including a plurality of light source blocks

capable of being driven separately; and

a backlight controlling unit to turn on the portions of the

light source blocks corresponding to a moving image

and to turn off the portions of the light source blocks
corresponding to a still image in an interior mode,

wherein the moving image and the still image are included
in a same frame,

wherein:

a movement detector is configured to detect movement
of two consecutive frames of digital video data and to
generate a movement judgment signal;

the movement judgment signal has a first logic level for
the moving image, and a second logic level different
from the first logic level for the still image, and

a multiplexer is configured to output the digital video
data as is for portions of the digital video data corre-
sponding to the moving image, and output black data
for portions of the digital video data corresponding to
the still image based on the movement judgment sig-
nal,

wherein the movement detector includes:

first and second frame memories to store two consecu-
tive frames of digital video data, respectively, and

a comparator to compare the two consecutive frames
stored in the first and second frame memories and to
generate the movement judgment signal, and

wherein the movement detector further includes a logic

gate that is connected to the comparator to generate a

selection signal for controlling the multiplexer to selec-

tively output the digital video data and the black data.
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