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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD FOR DRIVING THE SAME

[0001] This application claims the benefit of Korean
Patent Applications No. 10-2006-28980, filed on Mar. 30,
2006 and No. 10-2006-81518, filed on Aug. 28, 2006, which
is hereby incorporated by reference for all purposes 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
display (LCD) device and more particularly, to an LCD
device and a method for driving the same for generating a
reversible image display.

[0004] 2. Discussion of the Related Art

[0005] Recently, various flat panel displays having smaller
size and weight than typical cathode ray tube based displays
have been developed. Examples of flat panel displays
include liquid crystal displays (LCD), field emission dis-
plays (FED), plasma display panels (PDP), and light emit-
ting diode (LED) displays.

[0006] Among flat panel displays, the LCD is actively
used for notebook computers, desktop computers, and
mobile terminals because of its characteristic excellent reso-
lution, display of colors, and picture quality.

[0007] The LCD displays a picture image by controlling
light transmittance of liquid crystal cells using an electric
field. The LCD includes an LCD panel having liquid crystal
cells, a back light unit for irradiating light onto the LCD
panel, and a driving circuit for driving the liquid crystal
cells.

[0008] The driving circuit includes an integrated circuit
(IC) for driving the liquid crystal cells. The LCD is classified
as a tape carrier package type, a chip on film type, or a chip
on glass (COG) type according to the technology used to
connect the IC to the LCD panel.

[0009] FIG. 1 illustrates a related art COG type LCD
device.
[0010] Referring to FIG. 1, the related art COG type LCD

device includes an LCD panel 10 provided with pixel cells
P formed in pixel regions defined by the crossings of a
plurality of gate and data lines GL and DL; data ICs 20
directly mounted on a first side of the LCD panel 10 to
supply data signals to the data lines DL; a first flexible
printed circuit (FPC) 30 to supply the data signals to the
respective data 1Cs 20; gate ICs 40 directly mounted on a
second side of the LCD panel to supply gate pulse signals to
the gate lines GL; and a second FPC 50 to supply gate
driving signals to the respective gate ICs 40.

[0011] The first and second FPCs used to drive the data
and gate ICs of the related art COG type LCD device are
expensive, and the expense increases the overall cost of the
LCD device.

[0012] A related art LCD device having a single FPC has
been developed to provide a reduced cost solution. The
single FPC is connected to a first data IC and second gate IC
to reduce the manufacturing cost. A related art LCD device
employing a single FPC will be described in detail with
reference to FIGS. 2A and 2B.

[0013] Referring to FIGS. 2A and 2B, a related art LCD
device having a single FPC includes an LCD panel 110
having pixel cells P formed in pixel regions defined by the
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crossings of plurality of gate and data lines GL and DL; a
control board 150 to drive data ICs 120a to 1204 and gate
1Cs 1404 and 1405; an FPC 130 connected between the LCD
panel 110 and the control board 150; the plurality of data ICs
120a to 1204 directly mounted on a first side of the LCD
panel 110 and cascaded to supply data signals to the data
lines DL; and the plurality of gate I1Cs 140a and 1405
directly mounted on a second side of the LCD panel 110 and
cascaded to supply gate pulse signals to the gate lines GL.
[0014] The LCD panel 110 includes lower and upper
substrates 102 and 104 facing each other and bonded to each
other. The FPC 130 is connected to first and second regions
of the lower substrate 102, where the first region is formed
in the first side of the lower substrate 102 of the LCD panel
110 and the second region is formed on the second side of
the lower substrate 102 of the LCD panel 110. The FPC 130
is also connected to the control board 150 through a con-
nector.

[0015] The first region includes data COG regions on
which the data ICs 120a to 1204 are mounted; a plurality of
line on glass lines (LOGs) 124 as data lines cascading the
data ICs 120a to 120d to the FPC 130; and a plurality of data
pads connecting the data ICs 120a to 1204 with the data
lines DL.

[0016] The second region includes gate COG regions on
which the gate ICs 140a and 1405 are mounted and a
plurality of gate LOGs 144 cascading the gate ICs 140a and
1405 in cascade to the FPC 130.

[0017] The control board 150 includes a timing controller
152 to control the data ICs 120a to 1204 and the gate ICs
140a and 1405; a power generator 154 to generate driving
power; and a connector to connect the control board to the
FPC 130.

[0018] The data ICs 1204 to 1204 are mounted in the data
COG regions and are connected in series with the FPC 130
via the data LOGs 124. In addition, the data ICs 120a to
1204 sequentially latch cascaded digital data and convert the
latched digital data to analog data signals to be supplied to
the data lines DL.

[0019] The first data IC 120a is supplied with data driving
signals, including, data signals, data control signals, and data
driving power from the control board 150 through the first
data LOGs 124 connected to the FPC 130. The second data
IC 1205 is supplied with the data driving signals, including,
data signals, data control signals, and data driving power
from the control board 150 through the FPC 130, the first
data LOGs 124, the first data IC 120q and the second data
LOGs 124.

[0020] The gate ICs 140a and 1405 are supplied with the
gate driving signals, including, gate control signals and gate
driving power from the control board 150 through the gate
LOGs 144 connected to the FPC 130. The gate ICs 140a and
1405 supply gate pulses that sequentially drive the gate lines
GL in response to the gate control signals.

[0021] As described above, the related art LCD device is
provided with a single FPC connected in cascade to the data
ICs 1204 to 1204 and also connected in cascade to the gate
1Cs 140a and 1405. In such a related art LCD device, picture
quality can vary in all directions depending on the main
viewing angles.

[0022] For example, in the LCD device for use in a
notebook computer, the main viewing angle is in a direction
from a point above the upper portion of the screen at a
predetermined angle around a direction perpendicular to the
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screen. On the other hand, in the LCD device for use in
public places or public transportation means such as buses,
trains and airplanes, the main viewing angle is in a direction
from a point below the display at a predetermined angle
around a direction perpendicular to the screen. Further, in
the LCD device for use in an audio system installed between
a driver’s seat and a seat next to the driver or in the LCD
device for use in display of various kinds of information, the
main viewing angle is in a direction from either the left or
a right side of the display at a predetermined angle around
a direction perpendicular to the screen.

[0023] Accordingly, the related art LCD device is manu-
factured to have a reversible function in all directions
depending on its use condition.

[0024] A method for driving the related art, single FPC
LCD device to display a reversible screen in an image
display of the LCD panel 110 will be described with
reference to FIG. 2A.

[0025] To drive the screen in reverse, the first data control
signal, i.e., a first start pulse SSP1 is input to the fourth data
1C 1204 (the last data IC) through a first data control signal
line 126a connected to the last data IC 1204, the data signals
input to the data LOGs 124 are latched in the fourth data IC
120d in reverse order starting from the first data signal. Here,
the first data control signal line 1264 is connected between
FPC 130 and the fourth data IC 1204 through the data LOGs
124 and the first to the third data IC 120a to 120c.

[0026] Subsequently, once the data signals corresponding
to the fourth data IC 1204 are all latched the fourth data IC
1204 generates a carry signal. The carry signal is then input
to the third data IC 120c¢ through a carry signal line 125.
Subsequently, the third data IC 120¢ is enabled by the carry
signal to latch the data signals input to the data LOGs 124
in reverse order starting from the next data signals of the
data signals latched in the fourth data IC 1204.

[0027] In this way, the data corresponding to one horizon-
tal line are all latched in reverse order from the fourth data
IC 120d to the first data IC 120a. The latched data are
simultaneously converted into analog data signals, and the
converted analog data signals are output to the data lines DL.
The reverse order latching operation described above is
repeated for each horizontal line, and the latched data is
repeatedly converted into analog data signals to be output to
the data lines DL.

[0028] Further, to drive the LCD panel in reverse, a first
gate start pulse GSP1 is input the second gate IC 1405 (the
last gate IC) through a first gate control signal line 1274. The
first gate control signal line 127« is connected between FPC
130 and the second gate IC 1405 through the gate LOGs 144
and the first gate IC 140q4. The second gate IC 1405 and the
first gate IC 1404 are driven in reverse order in response to
the first gate start pulse GSP1. Thus, the gate lines are driven
in reverse order from the last gate line to the first gate line.
[0029] As described above, the data ICs 120a to 1204
latch the data in reverse order and supply the latched data to
the data lines DL, and the gate ICs 1404 and 1400 drive the
gate lines in reverse order, so that the LCD panel 110
displays the reversed screen.

[0030] A method for driving the related art, single FPC
LCD device to display a normal screen as opposed to a
reversed screen on the LCD panel 110 will be described with
reference to F1G. 2B.

[0031] First, when the second data control signal, i.e., a
second start pulse SSP2 is input to the first data IC 120a

Oct. 4, 2007

through a second data control signal line 1265, the data
signals input to the data LOGs 124 are latched in the first
data IC 120qa to the fourth data IC 1204 in forward order
starting from the first data signal.

[0032] In this way, the data corresponding to one horizon-
tal line are all latched in the first to fourth data ICs 120qa to
1204 in forward order. The latched data are simultaneously
converted into analog data signals, and the converted analog
data signals are output to the data lines DL. The forward
latching operation of the first to fourth data ICs 120a to 1204
described above is repeated for horizontal line. The latched
data is repeatedly converted into analog data signals and the
converted signals are output to the data lines DL for each
horizontal line.

[0033] The gate ICs 1404 and 1405 are sequentially driven
from the first gate line to the last gate line in response to the
second gate start pulse GSP2 supplied to the first gate IC
140qa through the second gate control signal line 1275.
[0034] As described above, the data ICS 120a to 1204
latch the data in forward order and supply the latched data
to the data lines DL, and the gate ICs 140a and 1405 drive
the gate lines in forward order, whereby the LCD panel 110
displays the normal screen.

[0035] However, the first data control signal line 1264
through which the data driving signals are input to display
the reversed screen as shown in FIG. 2A is longer than the
second data control signal line 1265 to which the data
control signals are input to display the normal screen as
shown in FIG. 2B. The increased length of the first data
control signal line 1264 results in increased line resistance
causing signal delay resulting in a defective image display.

SUMMARY OF THE INVENTION

[0036] Accordingly, the present invention is directed to a
liquid crystal display (LCD) device and a method for driving
the same that substantially obviates one or more of the
problems due to limitations and disadvantages of the related
art.

[0037] An advantage of the present invention is to provide
an LCD device and a method for driving the same, in which
a normal screen and a reversed screen are displayed in an
image display without signal delay.

[0038] Additional features and advantages of the inven-
tion 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 particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0039] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, an LCD device
includes an LCD panel provided with pixel regions defined
by a plurality of gate lines crossing a plurality of data lines;
a data driver to supply data signals to the data lines; a gate
driver to supply gate signals to the gate lines; and a timing
controller including a memory to store one field of image
data, the timing controller to control the data driver and the
gate driver and to select an order of output of image stored
data in the memory to supply the data driver to select
between generation of a normal screen and a reversed screen
in the LCD panel.
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[0040] In another aspect of the present invention, a
method for driving an LCD device includes storing image
data of one frame in a memory; outputting the data stored in
the memory in an order opposite to an order in which the
data was previously input if a selection signal indicates a
reversed screen; sequentially latching the output data in a
plurality of data ICs to drive a plurality of data lines; and
sequentially driving a plurality of gate ICs to drive a
plurality of gate lines.

[0041] In another aspect of the present invention, a
method for driving an LCD device includes storing image
data of one frame in a memory; selecting an output order of
the data stored in the memory and outputting the data in the
selected output order in accordance with a selection signal;
sequentially latching the output data from the memory in a
plurality of data ICs to drive a plurality of data lines; and
sequentially driving a plurality of gate ICs to drive a
plurality of gate lines.

[0042] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0044] In the drawings:

[0045] FIG. 1 illustrates a related art chip on glass (COG)
type liquid crystal display (LCD) device;

[0046] FIGS. 2A and 2B illustrates a related art LCD
device provided with a single flexible printed circuit (FPC);
[0047] FIG. 3 illustrates an LCD device provided with a
single FPC according to an embodiment of the present
invention; and

[0048] FIG. 4 is a block diagram illustrating a timing
controller according to an embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0049] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are
illustrated in the accompanying drawings.

[0050] FIG. 3 illustrates a liquid crystal display (LCD)
device provided with a single flexible printed circuit (FPC)
according to the present invention.

[0051] As shown in FIG. 3, an LCD device according to
an embodiment of the present invention is provided with a
single FPC and cascading data integrated circuits (ICs). The
LCD device includes an LCD panel 210 provided with pixel
cells P in each region defined by a the crossings of a plurality
of gate and data lines GL and DL; a plurality of data I1Cs
220a to 2204 directly mounted on a first side of the LCD
panel 210 and sequentially cascaded to supply data signals
to the data lines DL; a plurality of gate ICs 240a and 2405
directly mounted on a second side of the LCD panel 210 and
sequentially cascaded to supply gate pulse signals to the gate
lines GL; a control board 250 to generate data and gate
driving signals to respectively drive the plurality of data ICs
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220a to 2204 and the plurality of gate ICs 240a and 2405;
an FPC 230 connected between the LCD panel 210 and the
control board 250; a data control signal line 260 connected
between the FPC 230 and the first data IC 220a; and a gate
control signal line 270 connected between the FPC 230 and
the first gate IC 240q.

[0052] The LCD panel 210 includes lower and upper
substrates 202 and 204 facing each other and bonded to each
other. A liquid crystal layer is formed between the lower and
upper substrates 202 and 204, and a spacer is formed to
maintain a uniform gap between the lower and upper sub-
strates 202 and 204.

[0053] The upper substrate 204 includes a color filter, a
common electrode, and a black matrix. The common elec-
trode may alternatively be formed on the lower substrate
202.

[0054] The lower substrate 202 includes the plurality of
data lines DL; the plurality gate lines GL crossing the data
lines DL; thin film transistors formed at pixel regions
defined by crossings of the gate and data lines; and pixel
cells connected to the thin film transistors. The thin film
transistors supply the data driving signals from the data lines
DL to the pixel cells in response to the gate pulse signals
from the gate lines GL. Each of the pixel cells includes
common and pixel electrodes facing each other with the
liquid crystal layer interposed therebetween. Therefore, the
pixel cell may be represented as a liquid crystal capacitor.
The pixel cell includes a storage capacitor that maintains the
data signal applied to the liquid crystal capacitor until a next
data signal is applied to the liquid crystal capacitor.

[0055] A first region on the first side of the lower substrate
202 includes a data pad portion, and a second region on the
second side of the lower substrate 202 includes a gate pad
portion. The data pad portion is connected to the respective
data lines DL while the gate pad portion is connected to the
respective gate lines GL.

[0056] The first region further includes data chip on glass
(COQG) regions on which the data ICs 220a to 220d are
mounted; a plurality of data line on glass lines (LOGs) 224
cascading the data ICs 220a to 2204 to the FPC 230; the data
control signal line 260 connected between the FPC 230 and
the first data IC 220a to supply a source start pulse SSP to
the first data IC 220q; and a plurality of data pads connecting
the data ICs 220a to 2204 with the data lines DL. The data
LOGs 224 are respectively formed between the FPC 230 and
the first data IC 220a and between the respective second to
fourth data ICs 2205 to 220d. The data LOGs 224 include a
plurality of data transmission lines transmitting digital data;
a plurality of control signal transmission lines transmitting
data control signals other than the source start pulse SSP;
and a plurality of power lines transmitting data driving
power.

[0057] The second region includes gate COG regions on
which the gate ICs 2404 and 2405 are mounted; a plurality
of gate LOGs 244 cascading the gate ICs 240a and 2405 to
the FPC 230; the gate control signal line 270 connected
between the FPC 230 and the first gate IC 240a to supply a
gate start pulse GSP; and a plurality of gate pads connecting
the gate ICs 240a to 2404 with the gate lines GL. The gate
LOGs 244 are respectively formed between the FPC 230 and
the first gate IC 240a and between the first and second gate
1Cs 240qa and 240b. The gate LOGs 244 include a plurality
of control signal transmission lines transmitting gate control
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signals other than the gate start pulse GSP and a plurality of
power lines transmitting gate driving power.

[0058] The FPC 230 includes a connector extended from
one side of the FPC 230 to connect with a connector 256 of
the control board 250 and a plurality of output pads con-
nected to the data LOGs 224 and the gate LOGs 244. The
FPC 230 supplies the digital data, the data control signals
and the data driving power from the control board 250 to the
data LOGs 224 and the data control signal line 260, and
supplies the gate control signals and the gate driving power
to the gate LOGs 244 and the gate control signal line 270.
[0059] The control board 250 includes a timing controller
252 to drive the data ICs 2204 to 2204 and the gate ICs 240a
and 2405, a power generator 254 to generate the driving
power, and the connector 256 connected to the FPC 230.
[0060] The timing controller 252, as shown in FIG. 4,
includes a data processor 60 to align externally input data
RGB to be suitable to drive the LCD panel 210 to generate
data signals R, G, and B, and a control signal generator 52
to generate the data control signals and the gate control
signals using external control signals ECS, wherein the data
control signals serve to control the data ICs 220a to 2204,
and the gate control signals serve to control the gate 1Cs
240a and 2405. The data control signals include the source
start pulse SSP, a source shift clock SSC, a source output
enable SOE signal, and a polarity control signal POL. The
gate control signals include the gate start pulse GSP, a gate
shift clock GSC, and a gate output enable GOE signal.
[0061] The timing controller 252 further includes a
memory 54 to store the data signals of one frame aligned by
the data processor 60 and to reverse or maintain the output
order of the data signals to display a reversed screen or a
normal screen in response to a reverse selection signal RI of
the image display of the LCD panel 210. In other words, the
data signals output from the data processor 60 are stored in
the memory 54. The memory 54 outputs the data signals in
the same order as the input order or outputs the data signals
in an order opposite to the order they are input in response
to the reverse selection signal RI.

[0062] The power generator 254 generates the driving
power required to drive the LCD panel 210, the data ICs
220a to 220d, and the gate ICs 240q and 2405.

[0063] The data ICs 220a to 2204 are mounted in the first
data COG region, and are connected with one another
through the data LOGs 224. Each of the data 1Cs 220a to
2204 converts the digital data into analog data signals in
response to the data control signals and supplies the con-
verted signals to the data lines DL. In the illustrated embodi-
ment of the present invention, the LCD device includes four
data ICs 220a to 220d. However the invention may be
practiced with a different number of data ICs.

[0064] The first data IC 220q is supplied with the data
driving signals, including the data signals, the data control
signals, and the data driving power from the control board
250 through the data LOGs 224 connected with the FPC
230. The first data IC 220a is also supplied with the source
start pulse SSP among the data control signals through the
data control line 260 connected with the FPC 230.

[0065] The second data IC 2205 is supplied with the data
signals, the data control signals, and the data driving power
from the control board 250 through the preceding first data
IC 2204 and the data LOGs 224 connected between the first
and second data ICs 2204 and 2205b. Likewise, the third and
fourth data ICs 220¢ and 220d are supplied with the data
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signals, the data control signals and the data driving power
through the data LOGs 224 connected to their respective
preceding data ICs.

[0066] The gate ICs 240a and 2406 are mounted in the
second COG region, and are supplied with the gate driving
signals, i.e., the gate control signals and the gate driving
power from the control board 250 through the FPC 230 and
the gate LOGs 244. The gate ICs 2400 and 2405 sequentially
generate gate pulses in response to the gate control signals
and supplies the generated gate pulses to the gate lines GL.
In embodiment illustrated in FIG. 3, it is to be understood
that the LCD device includes two gate ICs 240a and 2406.
However practice of the invention is not limited to LCD
devices with two gate ICs.

[0067] The first gate IC 240q is supplied with the gate
control signals and the gate driving power from the control
board 250 through the gate LOGs 244 connected with the
FPC 230. The first gate IC 240a is also supplied with the
gate start pulse GSP from the control board 250 through the
gate control signal line 270 connected with the FPC 230. The
second gate IC 2405 is supplied with the gate control signals
and the gate driving power through the gate LOGs 244
connected to the first gate IC 220a.

[0068] To display the reversed screen in the LCD device
according to an embodiment of the present invention, the
source start pulse SSP is input to the first data IC 220a, and
the gate start pulse GSP is input to the first gate IC 2404a. The
timing controller 253 outputs the data of one frame stored in
the memory 54 in opposite order from the input order in
response to the reversible selection signal R1. so that the data
are input to the data ICs 2204 to 2204 in forward order per
horizontal line.

[0069] The operation of the LCD device to generate
normal and reversed displays is described in more detail
hereinafter.

[0070] To display the normal screen in the image display
of the LCD device, the externally input source data RGB are
aligned by the data processor 52, and the aligned data are
stored in the memory 54.

[0071] When the reversible selection signal RI is not input
to the memory 54, the memory 54 outputs the data stored
therein in the input order, i.e., in order from the first data
signal to the fourth data signal to display the normal screen.
[0072] When the source start pulse SSP is input to the first
data IC 220a through the data control line 260, the first data
1C 2204 latches the first data signals input through the data
LOGs 224 in forward order.

[0073] Subsequently. after the first data signals corre-
sponding to the first data IC 220a are all latched, the first
data IC 220a generates a carry signal. The carry signal
generated by the first data IC 220a is input to the second data
1C 2205 through a carry signal line 225. The second data IC
22054 is enabled by the carry signal so that the second data
signals supplied following the first data signals through the
data LOGs 224 are latched in forward order. The third and
fourth data ICs 220¢ and 2204 also latch the third and fourth
signals supplied through the data LOGs 224 in response to
the carry signal generated in forward order.

[0074] Once the data corresponding to a horizontal line are
all latched in the first to fourth data ICs 220a to 2204 in
forward order, the latched data are simultaneously converted
into analog data signals and the converted signals are output
to the data lines DL. The first to fourth data ICs 220a to 2204
repeat the above operation for each horizontal line of the
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display, i.e., the first to fourth data ICs 220a to 2204
repeatedly latch the data for each horizontal line in forward
order as described above and repeatedly convert the latched
data into the analog data signals to output the converted
signals to the data lines DL.

[0075] The gate ICs 240a and 2405 are sequentially driven
starting from the first gate line through to the last gate line
in response to the gate start pulse GSP supplied to the first
gate IC 240q through the gate control signal line 270.
[0076] As described above, the memory 54 of the timing
controller 252 outputs the data in a first-in first-out (FIFO)
manner, the data ICs 2204 to 2204 latch the output data in
forward order and supply the latched data to the data lines
DL, and the gate ICs 240a and 2405 drive the gate lines GL
in forward order, whereby the LCD panel 110 displays the
normal screen.

[0077] To display the reversed screen in the image display
of the LCD device, the externally input source data RGB are
aligned by the data processor 52, and the aligned data are
stored in the memory 54.

[0078] When the reversible selection signal R is input to
the memory 54, the memory 54 outputs the data stored
therein in the contrary order of the input order to display the
reversed screen. For example, the memory 54 may store the
data of one frame as shown in Table 1.

TABLE 1
R10 R11 R12 Ri(m - 1) Rlm
G10 G11 Gl12 Glm-1) Glm
B10 Bl1 BI12 Bl(m - 1) Blm
Rn0 Rnl Rn2 Ro(m - 1) Rom
Gno Gnl Gn2 Gn(m - 1) Gnm
BnO Bnl Bn2 Bn(m - 1) Bnm

[0079] Referring to Table 1, the data are input to the
memory 54 in due order starting from the data R10, G10 and
B10 corresponding to a [1,1]th pixel of the LCD panel 210
to the data Rnm, Gnm and Bam corresponding to a [n,m]th
pixel. For example, the data R11, G11 and B11 are input to
the memory 54 after the data R10, G10 and B10 are input to
the memory 54 and are also read out after the data R10, G10
and B10 are read out to generate the normal display. If the
reversible selection signal R is input to the memory 54, the
stored data are read out of the memory in reverse order
starting from the data Rnm, Gnm and Bnm corresponding to
the [n,m]th pixel to the data R10, G10 and B10 correspond-
ing to the [1,1]pixel. For example, when generating the
reversed display, the data Rn(m-1), Gn(m-1) and Bn(m-1)
are output after the data Rnm, Gnm and Bnm because the
order of the output is to be contrary or opposite to the order
in which the data was input.

[0080] In other words, to generate a reversed display, the
memory 54 outputs the data in the order from the last nth
horizontal line to the first horizontal line, and in order from
the last mth pixel of each horizontal line to the first pixel.
[0081] The data after being output in reverse order from
the memory 54 are latched in the first to fourth data ICs 220a
to 220d in forward order for each horizontal line in response
to the source start pulse SSP supplied to the first data IC
220a. The first to fourth data ICs 220a to 2204 convert the
latched data into the analog data and outputs the analog data
to the data lines DL. In other words, the data is output from
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the memory 54 in reverse order starting from the data of the
nth horizontal line and latched in the first to fourth data ICs
220a to 2204 in forward order per horizontal line. The
latched data are supplied to the data lines DL.

[0082] The first and second gate ICs 240a and 2405 are
driven in forward order in response to the gate start pulse
GSP supplied to the first gate IC 240a, so that the gate lines
GL are sequentially driven.

[0083] Therefore, the data corresponding to the nth hori-
zontal line supplied to the first to fourth data ICs 220a to
2204 in reverse order and latched in forward order are filled
in the first horizontal line of the LCD panel 210 when the
first gate line GL is driven. The data corresponding to the
first horizontal line supplied to the first to fourth data 1Cs
220a, to 2204 in reverse order and latched in forward order
are filled in the nth horizontal line of the LCD panel 210
when the nth gate line GL is driven. As a result, the reversed
screen is displayed in the LCD panel 210.

[0084] As described above, the memory 54 of the timing
controller 252 outputs the data in the contrary order of the
input order, the data ICs 220a to 2204 latch the output data
in forward order and supply the latched data to the data lines
DL, and the gate 1Cs 240a and 2405 drive the gate lines GL
in forward order, whereby the LCD panel 110 displays the
reversed screen. In other words, since the LCD device
according to the present invention converts the output order
of the data through the memory to display the reversed
screen, the data ICs 220a to 2204 and the gate ICs 240a and
2405 need not be driven in reverse order. Accordingly, the
normal screen and the reversed screen can be displayed in
the LCD panel 210 using only one source start pulse SSP and
one gate start pulse GSP.

[0085] As described above, the LCD device and the
method for driving the same according to the present inven-
tion have the following advantages.

[0086] Since the output order of the data signals for
displaying the reversed screen or the normal screen is
converted in response to the reversible selection signal from
the timing controller, the data ICs and the gate ICs may be
driven in the forward order and arrangements to drive the
gate ICs and the data ICs in the reverse order may be
omitted. As a result, the LCD panel may be provided with
only one source start pulse to be supplied to the first data IC
and one gate start pulse to be supplied to the first gate IC for
generating either a reversed or a normal screen. Conse-
quently, it is possible to avoid a screen defect caused by
signal delay of the start pulses supplied to the last data and
gate ICs.

[0087] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications 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:

an LCD panel provided with pixel regions defined by a
plurality of gate lines crossing a plurality of data lines;

a data driver to supply data signals to the data lines;

a gate driver to supply gate signals to the gate lines; and

a timing controller including a memory to store one field
of image data, the timing controller to control the data
driver and the gate driver and to select an order of
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output of image stored data in the memory to supply the
data driver to select between generation of a normal
screen and a reversed screen in the LCD panel.
2. The LCD device as claimed in claim 1, wherein the data
driver includes a sequence of cascaded data ICs arranged on
a first side of the LCD panel, a first data IC of the sequence
of cascaded data ICs to receive data output from the
memory.
3. The LCD device as claimed in claim 1, wherein the gate
driver includes a sequence of cascaded gate 1Cs arranged on
a second side of the LCD panel to supply gate driving
signals a first gate IC of the sequence of cascade gate ICs.
4. The LCD device as claimed in claim 1, wherein the
timing controller is to select an output order for image data
stored in the memory in response to a selection signal.
5. The LCD device as claimed in claim 4, wherein the
timing controller is to select an output order for image data
stored in the memory to be the same as an input order of the
data if the selection signal indicates the normal screen, and
is to select the output order for image data stored in the
memory to be the opposite of the input order of the image
data stored in memory if the selection signal indicates the
reversed screen.
6. The LCD device as claimed in claim 4, wherein the
timing controller is to select an output order for image data
stored in the memory to be the opposite of an input order of
the data if the selection signal indicates the normal screen,
and is to select the output order for image data stored in the
memory to be the same as the input order of the image data
stored in memory if the selection signal indicates the
reversed screen.
7. The LCD device as claimed in claim 1, wherein the
timing controller is to drive each of the sequence of data ICs
and the sequence of gate ICs in a first order to generate the
normal screen and in the same order to generate the reversed
screen.
8. The LCD device as claimed in claim 1, wherein the
timing controller is to supply a source start pulse to the first
data IC of the plurality of data ICs and a gate start pulse to
the first gate IC of the plurality of gate ICs to generate the
normal screen and to generate the reversed screen.
9. A method for driving a liquid crystal display (LCD)
device, comprising:
storing image data of one frame in a memory;
outputting the data stored in the memory in an order
opposite to an order in which the data was previously
input if a selection signal indicates a reversed screen;

sequentially latching the output data in a plurality of data
ICs to drive a plurality of data lines; and

sequentially driving a plurality of gate ICs to drive a

plurality of gate lines.

10. The method as claimed in claim 9, further comprising:

supplying a source start pulse to the first data IC of the

plurality of data ICs; and
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supplying a gate start pulse to the first gate IC of the

plurality of gate ICs.

11. A method for driving a liquid crystal display (LCD)
device, comprising:

storing image data of one frame in a memory;

selecting an output order of the data stored in the memory

and outputting the data in the selected output order in
accordance with a selection signal;

sequentially latching the output data from the memory in

a plurality of data ICs to drive a plurality of data lines;
and

sequentially driving a plurality of gate ICs to drive a

plurality of gate lines.

12. The method as claimed in claim 11, further compris-
ing:

supplying a source start pulse to the first data IC of the

plurality of data ICs; and

supplving a gate start pulse to the first gate IC of the

plurality of gate ICs.

13. The method as claimed in claim 11, wherein selecting
an output order of the data stored in the memory includes
selecting an output order to be in the same order as an input
order of the stored data if the selection signal indicates a
normal screen, and selecting an output order to be in the
opposite order as the input order of the stored data if the
selection signal indicates a reversed screen.

14. The method as claimed in claim 11, wherein selecting
an output order of the data stored in the memory includes
selecting an output order to be in the opposite order as an
input order of the stored data if the selection signal indicates
a normal screen, and selecting an output order to be in the
same order as the input order of the stored data if the
selection signal indicates a reversed screen.

15. The method as claimed in claim 11, wherein the
plurality of data ICs are sequentially latched in a first
latching order and the plurality of gate ICs are driven in a
first driving order to generate the normal screen and are the
plurality of data ICs sequentially latched in the first latching
order and the plurality of gate ICs are driven in the first
driving order to generate a reversed screen.

16. The method as claimed in claim 11 including:

supplying a source start pulse to the first data IC of the

plurality of data ICs; and

supplying a gate start pulse to-the first gate IC of the

plurality of gate ICs,

wherein selecting an output order of the data stored in the

memory and outputting the data in the selected output
order in accordance with a selection signal includes
setting the selection signal to indicate a reversed screen
and selecting the output order to be in the opposite
order as an input order of the stored data;
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