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(57) ABSTRACT

An LCD device includes a transmissive LCD panel assem-
bly, a backlight assembly for supplying light to the LCD
panel assembly, and a selective reflection film provided
between the backlight assembly and the LCD panel assem-
bly. A display region of the LCD has a low-resolution area
and a high-resolution area, and a pixel formed in the
low-resolution area that is larger than a pixel formed in the
high-resolution area.
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THIN FILM TRANSISTOR PANEL AND LIQUID
CRYSTAL DISPLAY USING THE SAME

BACKGROUND OF THE INVENTION

[0001] (a) Technical Field

[0002] The present disclosure relates to a liquid crystal
display (LCD) and a thin film transistor (TFT) panel for the
same.

[0003]

[0004] Generally, an LCD includes a pair of panels respec-
tively having electrodes on their inner surfaces, and a
dielectric anisotropy liquid crystal layer interposed between
the panels. In the LCD, a variation of the voltage difference
between the field generating electrodes, i.e., a variation in
the strength of an electric field generated by the electrodes,
changes the transmittance of the light passing through the
liquid crystal layer, and thus desired images are obtained by
controlling the voltage difference between the electrodes.

[0005] In the LCD, the light may be a natural light or an
artificial light emitted from a light source employed in the
LCD.

[0006] A backlight is a representative device for providing
the artificial light in the LCD and utilizes, for example, light
emitting diodes (LEDs) or fluorescent lamps, such as cold
cathode fluorescent lamps (CCFLs) and external electrode
fluorescent lamps (EEFLs), as the light source.

[0007] Power consumption by the backlight represents a
large part of the total power consumption of the LCD.
Accordingly, to reduce power consumption of the LCD, it is
desirable to focus on raising power efliciency of the back-
light or reducing use time thereof.

(b) Discussion of the Related Art

[0008] Batteries used as a power source in mobile tech-
nologies, such as, for example, portable phones, have lim-
ited power supply capacities. For this reason, efforts have
been made to increase maximum use time of the mobile
technologies by reducing the power consumption by LCDs
employed in the mobile technologies.

SUMMARY OF THE INVENTION

[0009] Embodiments of the present invention provide a
low power-consumption LCD, and an LCD having a display
region capable of displaying images at all times, regardless
of the operation state of a backlight employed in the LCD.

[0010] According to an embodiment of the present inven-
tion, a liquid crystal display (LCD) device includes a low-
resolution area and a high-resolution area, wherein a pixel
formed in the low resolution area is larger than a pixel
formed in the high resolution area.

[0011] This LCD device may include a transmissive LCD
panel assembly, a backlight assembly for supplying light to
the LCD panel assembly, and a selective reflection film
provided between the backlight assembly and the LCD panel
assembly.

[0012] Preferably, the transmissive LCD panel assembly
includes a thin film transistor (TFT) panel, a color filter
panel that is opposed to the TFT panel with a predetermined
interval therebetween, a liquid crystal layer interposed
between the TFT panel and the color filter panel, and a first
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polarizer and a second polarizer that are respectively pro-
vided on outer surfaces of the TFT panel and the color filter
panel.

[0013] The LCD device may further include a data driving
chip mounted on the TFT panel, a first gate driving chip
mounted on the TFT panel to operate the low-resolution
area, and a second gate driving chip mounted on the TFT
panel to operate the high-resolution area.

[0014] Alternatively, the LCD device may further include
a data driving chip mounted on the TFT panel, a first gate
driving circuit formed in the TFT panel to operate the
low-resolution area, and a second gate driving circuit formed
in the TFT panel to operate the high-resolution area.

[0015] Preferably, the TFT panel includes a plurality of
first gate lines formed in the low-resolution area, a plurality
of second gate lines formed in the high-resolution area, a
plurality of first data lines intersected with the first gate lines
and the second gate lines, the plurality of first data lines
being insulated from the first and second gate lines, and a
plurality of second data lines intersected with and insulated
from the second gate lines, and not intersected with the first
gate lines.

[0016] The first data lines and the second data lines may
be alternately arranged one by one, and an interval between
two adjacent first gate lines may be about two times larger
than an interval between two adjacent second gate lines.

[0017] The LCD may further include a transflective LCD
panel assembly and a backlight assembly for supplying light
to the LCD panel assembly.

[0018] The transflective LCD panel assembly may include
a TFT panel that includes a reflective electrode formed on a
transparent electrode and having a transmissive window, a
color filter panel that is opposed to the TFT panel with a
predetermined interval therebetween, a liquid crystal layer
interposed between the TFT panel and the color filter panel,
and a first polarizer and a second polarizer that are respec-
tively provided on outer surfaces of the TFT panel and the
color filter panel.

[0019] The TFT panel may include a plurality of first gate
lines formed in the low-resolution area, a plurality of second
gate lines formed in the high-resolution area, a plurality of
first data lines that are intersected with and insulated from
the first gate lines and the second gate lines, and a plurality
of second data lines that are intersected with and insulated
from the second gate lines, and not intersected with the first
gate lines.

[0020] According to another embodiment of the present
invention, there is provided a liquid crystal display (LCD)
device comprising a low-resolution area and a high-resolu-
tion area, wherein a pixel formed in the low-resolution area
is larger than a pixel formed in the high-resolution area, and
at least a part of the low-resolution area exhibits only one
color.

[0021] Preferably, a pixel formed in the low-resolution
area is about three times as large as a pixel formed in the
high-resolution area.

[0022] Preferably, a matrix of pixels formed in the low-
resolution area corresponds to a matrix of pixel groups
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formed in the high-resolution area, each pixel group con-
sisting of R, G, and B pixels represented as a dot in the
high-resolution area.

[0023] Preferably, the data lines for supplying image sig-
nals to green pixels of the high-resolution area extend up to
the low-resolution area so that all pixels formed in the
low-resolution area may receive the image signals.

[0024] The low-resolution area may exhibit white and
black, and a plurality of monochrome areas, each exhibiting
only one color, may be included in the low-resolution area.
Each monochrome area may exhibit a different color from
the other areas. Further, at least one among the monochrome
areas may be comprised of pixels, each having two kinds of
color filters.

[0025] According to another embodiment of the present
invention, there is provided a liquid crystal display (LCD)
device comprising a low-resolution area and a high-resolu-
tion area, wherein the low-resolution area includes a plural-
ity of first gate lines and a plurality of first data lines, and the
high-resolution area includes a plurality of second gate lines
and a plurality of second data lines, wherein a pixel formed
in the low-resolution area is larger than a pixel formed in the
high-resolution area, and wherein each of the first data lines
extends in a length direction of the low-resolution area.

[0026] Preferably, the second data lines extend to be
perpendicular to the first data lines.

[0027] This LCD device may further include a first gate
driving circuit provided at a lateral side of the low-resolution
area and extending in the length direction of the low-
resolution area, the first gate driving circuit supplying scan-
ning signals to the first gate lines.

[0028] The LCD device may further include a second gate
driving circuit provided at a lateral side of the high-resolu-
tion area and extending in the same direction as the second
data lines, the second gate driving circuit supplying scan-
ning signals to the second gate lines.

[0029] Further, the LCD device may include a data driving
circuit for supplying image signals to the first data lines and
the second data lines and a wire for connecting the data
driving circuit to the first data lines.

[0030] According to another embodiment of the present
invention, there is provided a liquid crystal display (LCD)
device comprising a display part that is divided into a
plurality of display regions, a plurality of light source parts
each including a light source for supplying light to a
corresponding display region, and a light source controller
for controlling a supply of voltage to the light source parts
to control operation of the light source parts in response to
control signals applied from an exterior device.

[0031] Preferably, the display part is divided into the
plurality of display regions on the basis of resolution.

[0032] The display part may include a main display part of
higher resolution and a sub display part of lower resolution.

[0033] The plurality of the light source parts may include
a main light source part for supplying light to the main
display part and a sub light source part for supplying light to
the sub display part. Preferably, the main light source part
includes more light sources than the sub light source part.
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[0034] The light sources of the main light source part may
be arranged in series or in parallel. Further, the light sources
of the main light source part and the sub light source part
may be light emitting diodes.

[0035] The LCD device may further include a plurality of
power supply parts for outputting a voltage necessary for the
operation of the respective light source parts, wherein the
light source controller outputs a control signal capable of
driving the plurality of power supply parts.

[0036] The plurality of light source parts may be individu-
ally provided at a top and a bottom of the display part.

[0037] Alternatively, the plurality of light source parts
may be individually provided to the left or right of the
display part.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] Preferred embodiments of the present invention
can be understood in more detail from the following descrip-
tions taken in conjunction with the accompanying drawings,
in which:

[0039] FIG. 1 is an exploded perspective view schemati-
cally illustrating an LCD according to an embodiment of the
present invention.

[0040] FIG. 2A is a layout view of an LCD according to
an embodiment of the present invention.

[0041] FIG. 2B is a view showing pixels arranged in the
LCD of FIG. 2A.

[0042] FIG. 3 shows two views for comparing a pixel unit
formed in a low-resolution area with a pixel unit formed in
a high-resolution area of the LCD shown in FIG. 2B.

[0043] FIG. 4 is a layout view of a pixel unit in an LC
panel of an LCD according to an embodiment of the present
invention.

[0044] FIG. 5 is a cross-sectional view cut along the line
V-V' of FIG. 4.
[0045] FIG. 6 is a layout view of a driving circuit of an

LCD according to an embodiment of the present invention.

[0046] FIG. 7 is a layout view of a driving circuit of an
LCD according to another embodiment of the present inven-
tion.

[0047] FIG. 8 is a layout view of a pixel unit formed in an
LC panel of an LCD according to another embodiment of the
present invention.

[0048] FIG. 9 is a cross-sectional view cut along the line
IX-IX' of FIG. 8.

[0049] FIG. 10A is a layout view of an L.C panel accord-
ing to another embodiment of the present invention.

[0050] FIG. 10B is a view enlarging a portion A of FIG.
10A.
[0051] FIG. 11A is a layout view of an LC panel accord-

ing to another embodiment of the present invention.

[0052] FIG. 11B is a view enlarging a portion A of FIG.
11A.
[0053] FIG. 12A is a layout view of an LC panel accord-

ing to another embodiment of the present invention.
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[0054] FIG. 12B is a view enlarging a portion A of FIG.
12A.

[0055] FIG. 13 is a layout view of a driving circuit of an

LCD according to another embodiment of the present inven-
tion.

[0056] FIG. 14 is a block diagram of an LCD according
to another embodiment of the present invention.

[0057] FIG. 15 is an equivalent circuit view of a pixel unit
of an LCD according to another embodiment of the present
invention.

[0058] FIG. 16 is a block diagram of a power supply part
according to an embodiment of the present invention.

[0059] FIG. 17A and FIG. 17B are views for comparing
arrangements of two main light sources respectively pro-
vided in two LCDs according to an embodiment of the
present invention.

[0060] FIG. 18 is an exploded perspective view schemati-
cally illustrating an LCD according to another embodiment
of the present invention.

[0061] FIG. 19A and FIG. 19B are views for comparing
arrangements of two main light sources respectively pro-
vided in two LCDs according to another embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0062] Preferred embodiments of the present invention
will be described more fully hereinafter with reference to the
accompanying drawings. The present invention may, how-
ever, be embodied in different forms and should not be
construed as being limited to the embodiments set forth
herein.

[0063] FIG. 1 is an exploded perspective view schemati-
cally illustrating an LCD according to an embodiment of the
present invention.

[0064] Referring to FIG. 1, an LCD according to an
embodiment of the present invention includes an LC panel
assembly 330 for displaying images using light, a backlight
assembly 340 for producing light, a selective reflection film
347 provided between the LC panel assembly 330 and the
backlight assembly 340, a mold frame 364 for receiving the
LC panel assembly 330, the selective reflection film 347,
and the backlight assembly 340 therein, and an upper chassis
361 and a lower chassis 362 that surround and support the
above-mentioned elements.

[0065] The LC panel assembly 330 includes an L.C panel
300 for exhibiting images, a driving chip 510, and a mal-
leable circuit board 550.

[0066] The LC panel 300 includes a thin film transistor
(TFT) panel 100 and a color filter panel 200 facing each
other, and an LC layer (not shown) interposed therebetween.

[0067] TheTFT panel is provided with a plurality of pixels
(not shown) arranged substantially in a matrix. The pixels
are defined by intersecting a plurality of gate lines (not
shown) extending in a row direction while being parallel to
each other, with a plurality of data lines (not shown)
extending in a column direction while being parallel to each
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other. Each pixel is provided with a pixel electrode and a
TFT (not shown) connected to a gate line, a data line, and a
pixel electrode.

[0068] The color filter panel 200 is provided with a
plurality of red, green, and blue (RGB) filters (not shown)
capable of displaying desired colors using white light and
produced by thin film processes. The color filter panel 200
also includes a common electrode opposite to the pixel
electrodes of the TFT panel 100.

[0069] The voltages applied to the pixel electrodes and the
common electrode align L.C molecules in the LC layer, and
the polarization of the light supplied from the backlight
assembly 340 is varied according to the orientations of the
LC molecules.

[0070] The driving chip 510 is mounted on a first edge of
the TFT panel 100 to supply driving signals to the data lines
and the gate lines. The driving chip 510 may include more
than one chip, separately used for the gate lines and the data
lines, or only one chip supplying the driving signals to both
the data and gate lines. When the driving chip 510 is
mounted on the TFT panel 100, a chip on glass (COG)
technique is used.

[0071] The malleable circuit board 550 is attached to a
first end of the TFT panel 100 in order to apply control
signals to the driving chip 510. The malleable circuit board
550 includes a timing controller for controlling timing of the
driving signals or a memory for storing the data signals. The
malleable circuit board 550 is electrically connected to the
TFT panel 100, with an anisotropy conductive film inter-
posed therebetween.

[0072] The backlight assembly 340 is provided under the
LC panel assembly 330 to supply a uniform light thereto.

[0073] The backlight assembly 340 includes a light source
344 for producing light, a light guiding plate 342 for guiding
a proceeding path of light, optical sheets 343 for dispersing
the incident light from the light guiding plate 342 uniformly,
and a reflection plate 341 for reflecting light leaked from the
light guiding plate 342.

[0074] The light source 344 is placed on a side of the light
guiding plate 342 to emit light toward the light guiding plate
342. Such a light source 344 may utilize a linear light source,
such as, for example, cathode fluorescent lamps (CCFLs)
and external electrode fluorescent lamps (EEFLs), as well as
light emitting diodes (LEDs), of which power consumption
is relatively low. Another malleable circuit board (not
shown) is attached to a side of the light source 344 to control
it. In this embodiment, the light source 344 is provided on
only one side of the light guiding plate 342 as mentioned
above. Alternatively, the light source 344 may be provided
on both sides of the light guiding plate 342. In addition, a
plurality of light sources may be provided under the light
guiding plate 342. In such a case, the light guiding plate 342
may be omitted.

[0075] The light guiding plate 342 has a light guiding
pattern (not shown) capable of directing the light toward a
display region of the LC panel 300.

[0076] The optical sheets 343 are provided between the
light guiding plate 342 and the LC panel 300. The optical
sheets 343 disperse the incident light from the light guiding
plate 342 uniformly and then supply the uniformly dispersed
light to the LC panel 300.
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[0077] Meanwhile, the selective reflection film 347 is
provided between the LC panel assembly 330 and the
backlight assembly 340. This reflection film 347 reflects the
ambient light toward the LC panel 300 when the light source
344 is turned off, in order for the images to be displayed on
the display region in the case when the light source 344 is
off. This is possible because the reflection film 347 is
designed to transmit and reflect light, selectively. That is,
when the light source 344 is turned on, the reflection film
347 transmits the incident light from the backlight assembly
340 and supplies it to the LC panel 300. Conversely, when
the light source 344 is turned off, the reflection film 347
reflects the ambient light entering through the LC panel 300,
toward the LC panel 300, in order for the images to be
displayed on the display region.

[0078] The reflection plate 341 is provided under the light
guiding plate 342. The light leaked from the light guiding
plate 342 is reflected by this reflection plate 341 and returned
toward the light guiding plate 342, thereby improving light
efficiency.

[0079] The mold frame 364 receives, in order, the reflec-
tion plate 341, the light guiding plate 342, the optical sheets
343, and the LC panel 300. The mold frame 364, including
resin plastics, is provided with an open bottom 251 and
sidewalls 252 extending from the bottom 251.

[0080] The malleable circuit board 550 is curved along an
outer portion of the sidewalls 252 of the mold frame 364. A
plurality of first protrusions 51 are formed on the outer
portion of the sidewalls 252 of the mold frame 364, which
are combined with the lower chassis 362.

[0081] The lower chassis 362, including a metallic mate-
rial, defines a space for accommodating the mold frame 364
therein. The lower chassis 362 includes a bottom 261 and
sidewalls 262 extending upward from the bottom 261. A
plurality of grooves 61 are formed on the sidewalls 262 of
the lower chassis 362, which are combined with the protru-
sions 51 of the mold frame 364.

[0082] When the mold frame 364 is combined with the
lower chassis 362, part of the sidewalls 262 of the lower
chassis 362 are placed on the outer portion of the sidewalls
252 of the mold frame 364, and each of the first protrusions
51 is inserted through the respective grooves 61 of the lower
chassis 362. At this time, it is preferable to form portions of
the mold frame 364 that contact the sidewalls 262 of the
lower chassis 362, such that the mold frame is depressed by
an amount equal to about a thickness of the sidewalls 262.

[0083] The upper chassis 361 is provided above the LC
panel 300. When the upper chassis 361 is assembled with the
lower chassis 362, an effective display region of the LC
panel 300 where the image display is realized is kept in an
open state. The upper chassis 361 guides a position of the LC
panel 300 and then fixes the L.C panel in the mold frame 364.

[0084] The LC panel 300 according to an embodiment of
the present invention will be described with reference to
FIGS. 2A and 2B, and FIG. 3.

[0085] FIG. 2A is a layout view of an LCD according to
an embodiment of the present invention and FIG. 2B is a
view showing pixels arranged in the LCD of FIG. 2A. FIG.
3 shows two views for comparing a pixel unit formed in a
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low-resolution area with a pixel unit formed in a high-
resolution area of the LCD shown in FIG. 2B.

[0086] Referring to FIG. 2A and FIG. 2B, a driving chip
510 is mounted under an LC panel 300, and a display region
of the LC panel 300 is divided into a low-resolution area and
a high-resolution area.

[0087] Each pixel formed in the low-resolution area is four
times as large as a pixel formed in the high-resolution area.
The low-resolution area is used as an auxiliary display part
for displaying fixed patterns, such as time, antenna sensi-
tivity, the remaining battery capacity or the like, in, for
example, mobile technologies.

[0088] The high-resolution area is used as a main display
part for displaying various and detailed images.

[0089] Referring to FIG. 3, the pixel unit of the low-
resolution area is four times as large as the pixel unit of the
high resolution area, but the size of wires, such as gate lines
121 and data lines 171, and TFTs are the same in the two
areas. Accordingly, an aperture ratio of the low-resolution
area is higher than that of the high-resolution area. For
example, a 1.8-inch LCD panel having a resolution of
128x160 exhibits an aperture ratio of about 53%. When, like
the low resolution area, the pixel size increases four times as
large as that of the 1.8-inch LCD panel having the resolution
of 128x160, the aperture ratio increases to about 76%. That
is, the aperture ratio in the lower-resolution area is increased
by about 43% compared to that in the higher-resolution area.

[0090] Although the light reflected by the selective reflec-
tion film 347 is exclusively used for the image display when
the light source 344 of FIG. 1 is turned off, good quality
image display can be realized due to the increased aperture
ratio.

[0091] If a selective reflection film 347 was used in
conventional LCDs, it would be difficult to represent the
desired images accurately when the light source 344 was
turned off, since light efficiency in that case is too low.
Whereas, when each pixel formed in an image display area
has a large dimension, as in an embodiment of the present
invention, good quality image display becomes possible
using only the selective reflection film 347 when the light
source 344 is turned off in order to reduce the power
consumption.

[0092] For example, in LCDs employed in mobile units,
the backlights are turned on only when the mobile units are
used to reduce power consumption. However, information
about time or remaining power, for example, should be
continuously displayed in order to confirm them at any time.
For this reason, a proposed technique is to divide the display
region of the LC panel into a low-resolution area and a
high-resolution area. In this case, the low-resolution area
displays information that should be displayed all the time,
while the high-resolution area displays other information
connected with the actual use of the mobile unit. Such an
LCD allows some primary information to be displayed even
when the light source is turned off in order to save power.

[0093] In this embodiment, each pixel formed in the
low-resolution area is configured to have a dimension cor-
responding to a 2x2 matrix, namely, four times the size of a
pixel formed in the high resolution area, but such a dimen-
sion may be altered as necessary.
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[0094] Hereinafter, the structure of the LC panel 300
(shown in FIG. 1) will be described in more detail. The
pixels of the high-resolution area and the low-resolution area
have the same structure, except for their dimensions.

[0095] FIG. 4 is a layout view of a pixel unit in an LC
panel of an LCD according to an embodiment of the present
invention and FIG. 5 is a cross-sectional view cut along
V-V' of FIG. 4.

[0096] The TFT panel 100 is configured as below.

[0097] A plurality of gate lines 121 are formed on an
insulating substrate 110 and transmit gate signals. Each gate
line 121 extends substantially in a horizontal direction, and
includes a plurality of gate electrodes 124, and an end
portion 125 having a relatively large dimension to be con-
nected to an external device. The gate lines 121 are disposed
on the display region except for the end portions 125 thereof,
which are positioned around the display region. In the case
that a gate driving circuit is directly integrated into the TFT
panel 100, the enlarged end portions 125 may be omitted.

[0098] The gate lines 121 include two layers having
different physical properties, i.e., an upper layer 1214 and a
lower layer 121p. The upper layer 121¢ comprises a low
resistivity metal, for example, an aluminum (Al) containing
metal, such as Al and Al alloy, in order to reduce delay of
gate signals and voltage drop. The lower layer 121p com-
prises a material having prominent physical, chemical, and
electrical contact properties with other materials, particu-
larly indium tin oxide (ITO) and indium zinc oxide (IZO).
For example, Mo, Mo alloy (for example, MoW), Cr, Ta, or
Ti, may be used for the formation of the lower layer 121p.
A preferred example of the combination of the two layers is
alower Cr layer and an upper AINd layer. In FIG. 5, a lower
layer and an upper layer of the gate electrode 124 are
individually represented as 124p and 124q¢. Further, each end
portion 125 of the gate lines 121 includes two layers, a lower
layer 125p and an upper layer 125¢.

[0099] The sides of the lower layer 121p and the upper
layer 1214 slope by about 30° to about 80° with respect to
the surface of the substrate 110.

[0100] A gate insulating layer 140 comprising, for
example, nitride silicon (SiNx), is formed on the gate lines
121.

[0101] A plurality of semiconductors 150 comprising, for
example, hydrogenated amorphous silicon, abbreviated as
“a-Si”, are formed on the gate insulating layer 140. Each
semiconductor 150 is formed substantially on the gate
electrode 124, covering a wide region including the gate
electrode 124.

[0102] A plurality of island-shaped ohmic contacts 163
and 165 are individually formed on the semiconductors 150,
and comprise, for example, silicide or N+ hydrogenated
amorphous silicon, highly doped with N-type impurities. A
set of the island-shaped ohmic contacts 163 and 165 are
placed on the semiconductors 150.

[0103] The sides of the semiconductors 150 and the ochmic
contacts 163 and 165 slope by about 30° to about 80° with
respect to the surface of the substrate 110.

[0104] A plurality of data lines 171 and a plurality of drain
electrodes 175 are formed on the ohmic contacts 163 and
165 and the gate insulating layer 140.
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[0105] The data lines 171 extend substantially in a vertical
direction to be crossed with the gate lines 121 and transmit
data voltage. Each data line 171 includes an end portion 179
having a relatively large dimension to be connected to an
external device. The data lines 171 are disposed on the
display region except for the end portions 179 thereof, which
are positioned around the display region.

[0106] Each data line 171 includes a plurality of source
electrodes 173 protruding therefrom and corresponding to
respective drain electrodes 175, and each having the shape
of a branch. A set of the drain electrodes 175 and the source
electrodes 173 are separated from each other and face each
other. The gate electrode 124, the source electrode 173, the
drain electrode 175, and the semiconductor 150 form a TFT,
and a TFT channel is formed at the semiconductor 150
provided between the source electrode 173 and the drain
electrode 175.

[0107] Each data line 171 and each drain electrode 175
also have the double-layered structure. Lower layers 171p
and 175p comprise, for example, Mo, Cr, Ta, Ti or alloys
thereof, and upper layers 171¢ and 175¢ comprise, for
example, a metallic material such as an Al containing metal
or an Ag containing metal. Each end portion 179 of the data
lines 171 has an upper layer 179¢ and a lower layer 179p.

[0108] Similar to the gate lines 121, the sides of the lower
layers 171p and 175p and the upper layers 171¢ and 175¢ of
the data lines 171 and the drain electrodes 175 also slope by
about 30° to about 80° with respect to the surface of the
substrate 110.

[0109] The ohmic contacts 163 and 165 are interposed
between the underlying semiconductors 150 and the over-
lying data lines 171 and between the underlying semicon-
ductors 150 and the overlying drain electrodes 175, in order
to reduce contact resistance therebetween.

[0110] A passivation layer 180 is formed on the data lines
171, the drain electrodes 175, and the exposed areas of the
semiconductors 151. The passivation layer 180 preferably
comprises a photosensitive organic material having promi-
nent planarization properties, an insulating material having
arelatively low dielectric constant of below 4.0, such as, for
example, a-Si:C:O or a-Si:O:F, which are produced by
plasma enhanced chemical vapor deposition (PECVD), or
an inorganic material such as, for example, SiN..

[0111] The passivation layer 180 has a plurality of contact
holes 185 and 189, through which the end portions 179 of
the data lines 171 and drain electrodes 175 are exposed,
respectively. A plurality of contact holes 182 are formed to
penetrate the passivation layer 180 and the gate insulating
layer 140, through which the enlarged end portions 125 of
the gate lines 121 are exposed.

[0112] Aplurality of pixel electrodes 190 and a plurality of
contact assistants 906 and 908, comprising a transparent
conductive material such as, for example, ITO or 170, are
formed on the passivation layer 180.

[0113] The pixel electrodes 190 are physically and elec-
trically connected to the drain electrodes 175 through the
contact holes 185 to receive data voltages from the drain
electrodes 175.

[0114] The pixel electrodes 190 are overlapped with the
adjacent gate line 121 and the adjacent data line 171 to
increase the aperture ratio, but they are not overlapped with
each other.
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[0115] The contact assistants 906 and 908 are individually
connected to the end portions 125 of the gate lines 121 and
the end portions 179 of the data lines 171 through the contact
holes 182 and 189. The contact assistants 906 and 908
supplement adhesion between the enlarged end portions 125
and 179 and the exterior devices, and protect the end
portions 125 and 179. The contact assistants may be omitted
in some cases.

[0116] The color filter panel 200 is configured as below, as
shown in FIG. 5.

[0117] A black matrix 220 is formed on an insulating
substrate 210, and a plurality of color filters 230 are formed
thereon. The respective color filters 230 are provided at each
pixel unit and are defined by the black matrix 220. Red,
green, and blue (RGB) color filters are used. A region having
no color filter may be formed on the color filter panel 200 or
white color filters made of transparent resin may be addi-
tionally used.

[0118] A common electrode 270 comprising a transparent
conductive material such as, for example, ITO or IZO, is
formed on the color filters 230.

[0119] A liquid crystal layer 3 is interposed between the
TFT panel 100 and the color filter panel 200, and includes
twisted nematic liquid crystal molecules.

[0120] This embodiment uses the twisted aligned liquid
crystal molecules. However, it is also possible to use the
liquid crystal molecules aligned vertically or parallel with
respect to the two panels 100 and 200, while being parallel
to each other.

[0121] A lower polarizer 12 and an upper polarizer 22 are
respectively provided on the outer surfaces of the two panels
100 and 200.

[0122] In the LCD according to the present embodiment,
when a common voltage is applied to the common electrode
270 of the color filter panel 200 while an image signal
voltage is applied to the pixel electrode 190 through the data
line 171, an electric field is generated between the two
electrodes, so that the orientations of the liquid crystal
molecules interposed between the two electrodes are varied.

[0123] Also, a set of the pixel electrode 190 and the
common electrode 270 serves as a capacitor capable of
storing the applied voltage even after the TFT is turned off.
This capacitor is referred to as a “liquid crystal capacitor”.
To enhance the voltage storage ability, a “storage capacitor”
may be further provided, which is connected to the liquid
crystal capacitor in parallel. To form such a storage capaci-
tor, storage electrode lines (not shown) may be formed on
the same layer as the gate lines 121.

[0124] Inthe embodiments according to the present inven-
tion, the display region in the LC panel 300 is divided into
a high-resolution area and a low-resolution area as men-
tioned above. A method for driving the two areas will be
described below.

[0125] FIG. 6 is a layout view of a driving circuit of an
LCD according to an embodiment of the present invention
and FIG. 7 is a layout view of a driving circuit of an LCD
according to another embodiment of the present invention.

[0126] First, referring to FIG. 6, a driving chip 510 is
mounted on an L.C panel 300, a gate driver 411 for driving
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the low-resolution area is provided at the left of the low-
resolution area, and a gate driver 412 for driving the
high-resolution area is provided at the right of the high-
resolution area. Here, the gate drivers 411 and 412 may be
mounted on the corresponding areas of a TFT panel 100 in
the shape of chips, or may be directly integrated into the
corresponding areas.

[0127] The TFT panel 100 includes gate lines 121a of the
low-resolution area and 1215 of the high-resolution area.
Data lines 171a (e.g., even lines) are insulated from, and
intersected with, all of the gate lines 1214 and 1215, while
data lines 1715 (eq., odd lines) are insulated from, and
intersected with, only the gate lines 1215 of the high-
resolution area. In this structure, an interval between two
adjacent gate lines 121a formed in the low-resolution area is
twice as large as an interval between two adjacent gate lines
1215 formed in the high-resolution area.

[0128] In such a configured LCD according to an embodi-
ment of the present invention, in order to display images
only at the low-resolution area, driving signals may be
applied only to the gate driver 411 of the low-resolution
area, and not to the gate driver 412 of the high-resolution
area. As a result, the data lines 171 supply necessary image
signals only to the data lines 171a that traverse the two
resolution areas.

[0129] Next, referring to FIG. 7, a gate driver 410 is
provided at the left of the low-resolution area and the
high-resolution area, traversing the two areas. Here, the gate
driver 410 may be mounted on a TFT panel 100 in the shape
of a chip, or may be directly integrated into the TFT panel
100.

[0130] Insuch a configured LCD according to an embodi-
ment of the present invention, when the high-resolution area
receives only gate-off signals continuously while the low-
resolution area receives gate-on and -off signals, image
display is realized only at the low-resolution area. In this
case, the data lines 171 supply necessary image signals only
to the data lines 171a that traverse the two resolution areas.

[0131] According to the above-described embodiments,
no driving signal or only the gate-off signals are applied to
the high-resolution area, in order to display the images only
at the low resolution area. However, it is also possible to
apply the gate-on and -off signals to the high-resolution area.

[0132] The embodiments of the present invention are
applicable to transflective type LCDs.

[0133] A transflective LCD applying the embodiments of
the present invention has the same structure as FIG. 1,
except that the selective reflection film 347 is eliminated.

[0134] Similar to FIG. 2A through FIG. 3, an LCD panel
300 of the transflective LCD is also divided into a low-
resolution area and a high-resolution area, and each pixel
unit of the low-resolution area is larger than that of the
high-resolution area.

[0135] The transflective LCD applying the embodiments
of the present invention will be described with reference to
FIG. 8 and FIG. 9.

[0136] FIG. 8 is a layout view of a pixel unit formed in an
LC panel of an LCD according to another embodiment of the
present invention and FIG. 9 is a cross-sectional view cut
along IX-IX' of FIG. 8.
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[0137] ATFT panel 100 according to the present embodi-
ment is configured as below.

[0138] A plurality of gate lines 121 are formed on an
insulating substrate 110 and transmit gate signals. Each gate
line 121 extends substantially in a horizontal direction, and
includes a plurality of gate electrodes 124, and an end
portion 125 having a relatively large dimension to be con-
nected to an external device. The gate lines 121 are disposed
on the display region except for the end portions 125 thereof,
which are positioned around the display region. In the case
that a gate driving circuit is directly integrated into the TFT
panel 100, the enlarged end portions 125 may be omitted.

[0139] The gate lines 121 include two layers having
different physical properties, i.e., an upper layer 1214 and a
lower layer 121p. The upper layer 121¢ comprises a low
resistivity metal, for example, an aluminum (Al) containing
metal, such as Al and Al alloy, in order to reduce a delay of
the gate signals and a voltage drop. The lower layer 121p
comprises a material having prominent physical, chemical,
and electrical contact properties with other materials, par-
ticularly indium tin oxide (ITO) and indium zinc oxide
(1Z0). For example, Mo, Mo alloy (for example: MoW), Cr,
Ta, or Ti, may be used for the formation of the lower layer
121p. A preferred example of the combination of the two
layers is a lower Cr layer and an upper AINd layer. In FIG.
9, a lower layer and an upper layer of the gate electrode 124
are individually represented as 124p and 124q. Further, each
end portion 125 of the gate lines 121 includes two layers, a
lower layer 125p and an upper layer 125¢.

[0140] The sides of the lower layer 121p and the upper
layer 1214 slope by about 30° to about 80° with respect to
the surface of the substrate 110.

[0141] A gate insulating layer 140 comprising, for
example, nitride silicon (SiNx), is formed on the gate lines
121.

[0142] A plurality of semiconductors 150 comprising, for
example, hydrogenated a-Si, are formed on the gate insu-
lating layer 140. Fach semiconductor 150 is formed sub-
stantially on the gate electrode 124, covering a wide region
including the gate electrode 124.

[0143] A plurality of island-shaped ohmic contacts 163
and 165 are individually formed on the semiconductors 150,
and comprise, for example, silicide or N+ hydrogenated
a-Si, highly doped with N-type impurities. A set of the
island-shaped ohmic contact 163 and 165 are placed on the
semiconductor 150.

[0144] The sides of the semiconductors 150 and the ohmic
contacts 163 and 165 slope by about 30° to about 80° with
respect to the surface of the substrate 110.

[0145] A plurality of data lines 171 and a plurality of drain
electrodes 175 are formed on the ohmic contacts 163 and
165 and the gate insulating layer 140.

[0146] The datalines 171 extend substantially in a vertical
direction to be crossed with the gate lines 121 and transmit
data voltage. Each data line 171 includes an end portion 179
having a relatively large dimension to be connected to an
external device. The data lines 171 are disposed on the
display region except for the end portions 179 thereof, which
are positioned around the display region.
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[0147] Each data line 171 includes a plurality of source
electrodes 173 protruding therefrom and corresponding to
respective drain electrodes 175, each having the shape of a
branch. A set of the drain electrodes 175 and the source
electrodes 173 are separated from each other and face each
other. The gate electrode 124, the source electrode 173, the
drain electrode 175, and the semiconductor 150 form a TFT,
and a TFT channel is formed at the semiconductor 150
provided between the source electrode 173 and the drain
electrode 175.

[0148] Each data line 171 and each drain electrode 175
also have the double-layered structure. Lower layers 171p
and 175p comprise, for example, Mo, Cr, Ta, Ti or alloys
thereof, and upper layers 171¢ and 175¢ comprise, for
example, a metallic material such as an Al containing metal
or an Ag containing metal. Each end portion 179 of the data
lines 171 has an upper layer 179¢ and a lower layer 179p.

[0149] Similar to the gate lines 121, the sides of the lower
layers 171p and 175p and the upper layers 171¢ and 175¢ of
the data lines 171 and the drain electrodes 175 also slope by
about 30° to about 80° with respect to the surface of the
substrate 110.

[0150] The ohmic contacts 163 and 165 are interposed
between the underlying semiconductors 150 and the over-
lying data lines 171 and between the underlying semicon-
ductors 150 and the overlying drain electrodes 175, in order
to reduce contact resistance therebetween.

[0151] A passivation layer 180 is formed on the data lines
171, the drain electrodes 175, and the exposed areas of the
semiconductors 151. The passivation layer 180 preferably
comprises a photosensitive organic material having promi-
nent planarization propetties, an insulating material having
a relatively low dielectric constant of below about 4.0, such
as, for example, a-Si:C:0 or a-Si:O:F, which are produced
by plasma enhanced chemical vapor deposition (PECVD),
or an inorganic material such as, for example, SiN,.

[0152] The passivation layer 180 has a plurality of contact
holes 185 and 189, through which the end portions 179 of
the data lines 171, and the drain electrodes 175 are exposed,
respectively. A plurality of contact holes 182 are formed to
penetrate the passivation layer 180 and the gate insulating
layer 140, through which the enlarged end portions 125 of
the gate lines 121 are exposed.

[0153] A plurality of transparent electrodes 192 and a
plurality of contact assistants 906 and 908, comprising a
transparent conductive material such as, for example, ITO or
170, are formed on the passivation layer 180.

[0154] A plurality of reflective electrodes 194 are indi-
vidually formed on the transparent electrodes 192, and
comprise a conductive material having good reflection prop-
erty, such as, for example, Ag. Each reflective electrode 194
has a transmission window 195, where light is freely trans-
mitted.

[0155] A set of the transparent electrodes 192 and the
reflective electrodes 194 may serve as a pixel electrode 190,
and each reflective electrode 194 may serve as a reflective
film for reflecting light.

[0156] The transparent electrodes 192 are physically and
electrically connected to the drain electrodes 175 through
the contact holes 185 to receive data voltages from the drain
electrodes 175.
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[0157] The contact assistants 906 and 908 are individually
connected to the end portions 125 of the gate lines 121 and
the end portions 179 of the data lines 171 through the contact
holes 182 and 189. The contact assistants 906 and 908 are
supplement adhesion between the enlarged end portions 125
and 179 and the exterior devices, and protect the end
portions 125 and 179. The contact assistants may be omitted.

[0158] The color filter panel 200 is configured as below, as
shown in FIG. 9.

[0159] A black matrix 220 is formed on an insulating
substrate 210, and a plurality of color filters 230 are formed
thereon. The respective color filters 230 are provided at each
pixel unit and defined by the black matrix 220. Red, green,
and blue (RGB) color filters are used. A region having no
color filter may be formed on the color filter panel 200 or
white color filters comprising transparent resin also may be
used.

[0160] A common electrode 270 comprising a transparent
conductive material such as, for example, ITO or IZ0, is
formed on the color filters 230.

[0161] A liquid crystal layer 3 is interposed between the
TFT panel 100 and the color filter panel 200, and includes
twisted nematic liquid crystal molecules.

[0162] This embodiment uses the twisted aligned liquid
crystal molecules. However, it is also possible to use the
liquid crystal molecules aligned vertically or parallel with
respect to the two panels 100 and 200, while being parallel
to each other.

[0163] A lower polarizer 12 and an upper polarizer 22 are
individually provided on the outer surfaces of the two panels
100 and 200, respectively.

[0164] The transflective LCD may be used in the reflective
mode, reflecting ambient light toward the LCD when the
ambient light has a high brightness suitable for the image
display. However, in the case where the ambient light has
insufficient brightness, the reflective mode is converted to
the transmissive mode, using the light emitted from the
backlight for the image display.

[0165] When the backlight is turned off to save power in
such a transflective LCD, the low-resolution area is operated
in the reflective mode, so that necessary information of a
fixed pattern can be displayed at all times, regardless of the
operation of the backlight.

[0166] The driving circuit or the driving chip of the
transflective LCD having the two different resolution areas
may be arranged as shown FIG. 6 and FIG. 7, and a driving
method thereof is equivalent to the previously illustrated
method.

[0167] FIG. 10A is a layout view of an LC panel accord-
ing to another embodiment of the present invention and
FIG. 10B is a view enlarging a portion A of FIG. 10A.

[0168] Referring to FIG. 10A and FIG. 10B, an LCD of
this embodiment includes a high-resolution area and a
low-resolution area. In the high-resolution area, R, G, and B
color filters are alternately provided at each pixel for color
display. In the low-resolution area, color filters are not
provided or W (white) color filters, comprising, for example,
a transparent photoresist film or the like, are provided at
each pixel to exhibit black and white. Here, a pixel formed
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in the low-resolution area is three times as large as a pixel
formed in the high-resolution area.

[0169] As explained above, when the area of a pixel
formed in the low-resolution area is larger than the area of
a pixel formed in the high-resolution area, for example, the
area of a pixel in the low-resolution area is equal to the sum
area of three pixels formed in the high-resolution area, and
color filters are not provided or white color filters only are
provided in the low-resolution area, light efficiency of the
low-resolution area increases since the aperture ratio of the
pixels increases and light absorption caused by the RGB
color filters is not generated. Without the RGB color filters,
the light transmittance increases almost three times and the
aperture ratio also increases. Accordingly, according to the
present embodiment, the low-resolution area obtains light
efficiency approximately four times higher than that of the
high-resolution area.

[0170] A set of R, G, and B pixels formed in the high-
resolution area, each being represented as a dot, corresponds
to a pixel formed in the low-resolution area, and therefore a
matrix of such sets formed in the high-resolution area
corresponds to a matrix of pixels formed in the low-resolu-
tion area. Accordingly. all pixels formed in the low-resolu-
tion area can receive image signals from the data lines,
which traverse the two areas and supply image signals to the
green pixels G formed in the high-resolution area.

[0171] In this structure, according to an embodiment of
the present invention, when the data lines connected to the
green pixels G of the high-resolution area are connected to
the pixels of the low-resolution area, the low-resolution area
can exhibit black and white without any particular variation
of the driving method or any image processing.

[0172] Further, as shown in FIG. 6, when the gate driver
412 for driving the high-resolution area and the gate driver
411 for driving the low-resolution area are respectively
provided to drive the two areas separately, and the data
driving chip 510 is only operated in the still mode in order
for the image display to be realized only at the low-
resolution area, power saving is possible by a factor of about
90%.

[0173] FIG. 11A is a layout view of an LC panel accord-
ing to another embodiment of the present invention and
FIG. 11B is a view enlarging a portion A of FIG. 11A.

[0174] Referring to FIG. 11A and FIG. 11B, an LCD of
this embodiment is divided into a high-resolution and a
low-resolution area. The low-resolution area is further
divided into two areas, an area having red color filters R and
an area having blue filters B. In the high-resolution area, R,
G, and B color filters are alternately provided at each pixel
to realize color display. Here, a pixel formed in the low-
resolution area is three times as large as a pixel formed in the
high-resolution area.

[0175] In this structure, the R, G, and B color filters may
be formed all over the low-resolution area. Alternatively,
after the low-resolution area is divided into the areas as
shown in FIG. 11B, different color filters may be formed at
each area.

[0176] The low-resolution area may exhibit different col-
ors according to a kind of information, for example, in time
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information may be blue, antenna information may be green,
and the battery charging state may be red.

[0177] FIG. 12A is a layout view of an LC panel accord-
ing to another embodiment of the present invention and
FIG. 12B is a view enlarging a portion A of FIG. 12A.

[0178] Referring to FIG. 12A and FIG. 12B, an LCD of
this embodiment is divided into a high-resolution and a
low-resolution area. The low-resolution area is divided into
two areas. In one area, each pixel is provided with a red color
filter R and a blue filter B, each occupying a half of the pixel.
In the other area, each pixel is provided with a green color
filter G and a blue filter B, each occupying a half of the pixel.
In the high-resolution area, R, G, and B color filters are
alternately provided at each pixel to realize the color display.
Here, a pixel formed in the low-resolution area is three times
as large as a pixel formed in the high-resolution area.

[0179] A method for realizing color display in the low-
resolution area is to display different colors in the respective
areas after dividing the low-resolution area into more than
three areas. Another method is to display only one color all
over the low-resolution area. Further, as shown in FIG. 11B,
a monochrome area may be included in the low-resolution
area.

[0180] The above-mentioned methods enable, for
example, the displayed images in the low-resolution area to
have colors different from the primary colors (i.e., red, green
and blue). For example, when the color filters are disposed
as shown in FIG. 12B, a left portion of the low-resolution
area exhibits violet V, while a right portion exhibits sky blue
S.

[0181] FIG. 13 is a layout view of a driving circuit of an
LCD according to another embodiment of the present inven-
tion.

[0182] Referring to FIG. 13, data lines 171a of a low-
resolution area and data lines 1715 of a high-resolution area
are formed in different ways. In detail, the data lines 1715 of
the high-resolution area extend in a vertical direction and the
data lines 171a of the low-resolution area extend in a
horizontal direction to be perpendicular to the data lines
1715. Accordingly, an access-from part 792 of the data line
1715 is provided at a lowermost portion of the high-
resolution area to be connected to the data driver 510, while
an access-from part 791 of the data line 171a is provided at
the right of the low-resolution area.

[0183] The access-from part 791 of the low-resolution
area and the access-from part 792 of the high-resolution area
receive image signals from the data driver 510 through wires
511a and 5115 separately provided.

[0184] Gate lines 121a of the low-resolution area extend
in a vertical direction to be perpendicular to the data lines
171a, and gate lines 1215 of the high-resolution area extend
in a horizontal direction to be perpendicular to the data lines
171b. Accordingly, a gate driver 411 of the low-resolution
area is provided at a top of the low-resolution area, while a
gate driver 412 of the high-resolution area is provided at the
left of the high-resolution area. Here, the gate drivers 411
and 412 may be individually mounted on each correspond-
ing area of a TFT panel 100, having the shape of chips, or
may be directly integrated into each corresponding area.
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[0185] The low-resolution area of this embodiment is
shaped as a horizontally long band, and the data lines 171a
are formed in a length direction of the low-resolution area,
namely, in a horizontal direction. Accordingly, the number
of the data lines 171a allowable in this low-resolution area
is less than that when they are formed in a width direction
of the low-resolution area, namely, in a vertical direction.
For example, in an LCD having the resolution of 128x160,
when the data lines 171a of the low-resolution area are
formed in a width direction, an allowable number of the data
lines 171a is 128x3 within such an area. Conversely, when
the data lines 171a are formed in a length direction of the
low-resolution area as in the present embodiment, an allow-
able number of the data lines 171a is 32 (obtained by
subtracting 128 from 160). In this case, however, the number
of the gate lines 121a increases.

[0186] When the number of the data lines 171a of the
low-resolution area is reduced as mentioned in the above,
the number of the wires 51 la for connecting the data driver
510 to the access-from part 791 of the low-resolution area is
also reduced. In view of design, such a reduction of the wires
511a facilitates an arrangement of the wires.

[0187] Meanwhile, even if the number of the gate lines
121a increases, the number of the wires 512a for connecting
the data driver 510 to the gate driver 411 is nevertheless
unchanged, since the gate driver 411, for supplying scanning
signals to the gate lines 121a, is provided at the top of the
low-resolution area and a kind of signals applied to the gate
driver 411 through the data driver 510 is unchanged, regard-
less of the change of the number of gate lines 121a.

[0188] As mentioned in the above, in accordance with
embodiments of the present invention, a low-resolution area
and a high-resolution area are formed in the LCD panel and
some information of fixed patterns that need displaying at all
times, are displayed in the low resolution area of the two
areas.

[0189] Accordingly, the present invention allows certain
types of information to be displayed at all times, while
power consumption is reduced.

[0190] Some margin in a manufacturing process can be
expected by adopting gate drivers capable of separately
driving the high-resolution area and the low-resolution area,
with efficiently designed wires.

[0191] An LCD according to another embodiment of the
present invention will be described in detail with reference
to FIG. 1, FIG. 14, and FIG. 15.

[0192] FIG. 14 is a block diagram of an LCD according
to another embodiment of the present invention and FIG. 15
is an equivalent circuit view of a pixel unit of an LCD
according to another embodiment of the present invention.

[0193] Referring to FIG. 1 again, an LCD includes an L.C
panel assembly 330 for displaying images using light, a
backlight assembly 340 for producing light, a selective
reflection film 347 provided between the LC panel assembly
330 and the backlight assembly 340, a mold frame 364 for
receiving the LC panel assembly 330, the selective reflection
film 347, and the backlight assembly 340 therein, and an
upper chassis 361 and a lower chassis 362 that surround and
support the above-mentioned elements.
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[0194] The LC panel assembly 330 includes an LC panel
300, a driving chip 510, and a malleable circuit board 550.

[0195] The LC panel 300 includes a lower panel 100 and
an upper panel 200 facing each other, and an LC layer (not
shown) interposed therebetween.

[0196] Referring to FIG. 14, the lower panel 100 includes
a plurality of display signal lines G,-G, and D,-D_. The
lower panel 100 and the upper panel 200 include a plurality
of pixels connected to the display signal lines G,-G, and
D -D,, and arranged substantially in a matrix.

[0197] The display signal lines G,-G, and D,-D,, include
a plurality of gate lines G,-G,, for transmitting gate signals
(also referred to as “scanning signals™), and a plurality of
data lines D,-D,, for transmitting data signals. The gate lines
G, -G, extend substantially in a row direction and substan-
tially parallel to each other, while the data lines D, -D,,
extend substantially in a column direction and substantially
parallel to each other.

[0198] Each pixel includes a switching element Q that is
connected to the display signal lines G,-G, and D,-D_, and
an LC capacitor C; ~ and a storage capacitor Cy- that are
connected to the switching element Q. The storage capacitor
Cyr may be omitted.

[0199] The switching element Q, such as a thin film
transistor (TFT), is provided on the lower panel 100 and has
three terminals: a control terminal connected to one of the
gate lines G;-G; an input terminal connected to one of the
data lines D,-D,_; and an output terminal connected to both
of the LC capacitor C; . and the storage capacitor Cgr.

[0200] As shown in FIG. 15, the LC capacitor C;.
includes a pixel electrode 190, provided on the lower panel
100, and a common electrode 270, provided on the upper
panel 200, as two terminals. The LC layer 3 interposed
between the two electrodes 190 and 270 functions as a
dielectric of the LC capacitor C, .. The pixel electrode 190
is connected to the switching element Q, and the common
electrode 270 is supplied with a common voltage V__, and
covers the entire surface of the upper panel 200. Differing
from FIG. 15, the common electrode 270 may be is provided
on the lower panel 100. In this case, at least one of the pixel
electrode 190 and the common electrode 270 may be shaped
as a bar or a stripe.

[0201] The storage capacitor Cgy is an auxiliary capacitor
for the LC capacitor C; . When the pixel electrode 190 and
a separate signal line (not shown), which is provided on the
lower panel 100, are overlapped with each other, with an
insulator interposed therebetween, the overlapped portion
becomes the storage capacitor Cgr. The separate signal line
is supplied with a predetermined voltage such as the com-
mon voltage V___ . Alternatively, the storage capacitor Cqy
may be formed by overlapping of the pixel electrode 190 and
a previous gate line that is placed directly before the pixel
electrode 190, with an insulator interposed therebetween.

[0202] For color display, each pixel must exhibit a color.
This is possible when each pixel includes a color filter 230
capable of exhibiting one of the primary colors, red, green,
and blue, in an area of the upper panel 200 corresponding to
the pixel electrode 190. In FIG. 14, the color filter 230 is
provided on the upper panel 200, but it may be provided on
or under the pixel electrode 190 of the lower panel 100.
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[0203] A polarizer (not shown) is provided on at least one
outer surface of the two panels 100 and 200 of the LC panel
300 for polarizing the light emitted from the two-dimen-
sional light source units.

[0204] The gate drivers 400 are individually connected to
the gate lines G,-G, for transmitting the gate signals, con-
sisting of combinations of the gate-on voltage V__ and the
gate-off voltage V_g input from an external device, to the
gate signal lines G,-G,. The gate drivers 400 are integrated
into the lower panel 100 with the switching element Q and
the display signal lines G,-G, and D,-D,_.

[0205] The driving chip 510 is directly mounted on the
lower panel 100 of the LC panel 300, having the shape of an
1C chip, as shown in FIG. 1, and includes a signal controller
600, a data driver 500 connected to the signal controller 600,
and a gray voltage generator 800 connected to the data driver
500.

[0206] The gray voltage generator 800 generates two sets
of a plurality of gray voltages related to the transmittance of
the pixels. The gray voltages in one set have positive polarity
with respect to the common voltage v, while those of the
other set have negative polarity with respect to the common
voltage v,

[0207] The data driver 500 is connected to the data lines
D,-D,, of the LC panel 300 for transmitting the data volt-
ages, which are selected from the gray voltages supplied
from the gray voltage generator 800, to the data signal lines
D,-D,.

[0208] The signal controller 600 controls the operation of
the gate driver 400 or the data driver 500.

[0209] The backlight assembly 340 is provided under the
LC panel assembly 330 for offering a uniform light to the L.C
panel 300.

[0210] The backlight assembly 340 includes a light source
part 344 for producing light, a light guiding plate 342 for
guiding a proceeding path of light, optical sheets 343 for
uniformly dispersing the light input from the light guiding
plate 342, a reflection plate 341 for reflecting light leaked
from the light guiding plate 342, a light source controller
348 connected to the signal controller 600, and a power
supply part 349 connected to the light source controller 348
and the light source part 344.

[0211] The light source part 344 includes a main light
source 3441 and a sub light source 3442, which are placed
on two sides of the light guiding plate 342 to emit light
toward the light guiding plate 342 (see FIG. 18). The main
light source 3441 and sub light source 3442 may freely
exchange their locations. This light source part 344 may
utilize light emitting diodes (LEDs), of which power con-
sumption is relatively low, or fluorescent lamps such as, for
example, cold cathode fluorescent lamps (CCFLs) or exter-
nal electrode fluorescent lamps (EEFLs). The number of the
LEDs may be controlled.

[0212] The light source controller 348 controls the opera-
tion of the power supply part 349 in response to control
signals from the signal controller 600.

[0213] The power supply part 349 supplies a driving
voltage to the light source part 344 according to the opera-
tion of the light source controller 348.
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[0214] The light guiding plate 342 has a light guiding
pattern (not shown) capable of directing light toward a
display region of the LC panel 300.

[0215] The optical sheets 343 are provided between the
light guiding plate 342 and the LC panel 300. These optical
sheets 343 disperse the incident light from the light guiding
plate 342 uniformly and then supply it to the LC panel 300.

[0216] The selective reflection film 347 is provided
between the LC panel assembly 330 and the backlight
assembly 340. This reflection film 347 reflects the ambient
light toward the L.C panel 300 when the light source 344 is
turned off, in order for the images to be displayed on the
display region in such a case. This is possible because the
reflection film 347 is designed to transmit or reflect light,
selectively. That is, when the light source 344 is turned on,
the reflection film 347 transmits the incident light from the
backlight assembly 340 and supplies it to the LC panel 300.
Conversely, when the light source 344 is turned off, the
reflection film 347 reflects the ambient light, entering
through the LC panel 300, toward the LC panel 300, in order
for the images to be displayed on the display region.

[0217] The reflection plate 341 is provided under the light
guiding plate 342. The light leaked from the light guiding
plate 342 is reflected by this reflection plate 341 and returned
toward the light guiding plate 342, thereby improving light
efficiency.

[0218] The mold frame 364 receives, in order, the reflec-
tion plate 341, the light guiding plate 342, the optical sheets
343, and the LC panel 300. The mold frame 364, compris-
ing, for example, resin plastics, is provided with an open
bottom 251 and sidewalls 252 extending from the bottom
251.

[0219] The malleable circuit board 550 is curved along an
outer portion of the sidewalls 252 of the mold frame 364. A
plurality of first protrusions 51 are formed on the outer
portion of the sidewalls 252 of the mold frame 364, which
are combined with the lower chassis 362.

[0220] The lower chassis 362, comprising a metallic mate-
rial, defines a space for accommodating the mold frame 364
therein, with a bottom 261 and sidewalls 262 extending
upward from the bottom 261. A plurality of grooves 61 are
formed on the sidewalls 262 of the lower chassis 362, and
are combined with the protrusions 51 of the mold frame 364.

[0221] When the mold frame 364 is combined with the
lower chassis 362, part of the sidewalls 262 of the lower
chassis 362 are placed on the outer sidewalls 252 of the mold
frame 364, and each of the first protrusions 51 is inserted
through the respective grooves 61 of the lower chassis 362.
At this time, it is preferable to form portions of the mold
frame 364, that contact the sidewalls 262 of the lower
chassis 362, such that the mold frame is depressed by an
amount equal to about a thickness of the sidewalls 262.

[0222] The upper chassis 361 is provided above the LC
panel 300. When the upper chassis 361 is assembled with the
lower chassis 362, an effective display region of the LC
panel 300 where the image display is realized is kept in an
open state. The upper chassis 361 guides a position of the LC
panel 300 and then fixes it in the mold frame 364.
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[0223] Hereinafter, the operation of the above-mentioned
LCD will be described.

[0224] The signal controller 600 of the driving chip 510
receives input image signals R, G, and B and input control
signals for controlling the display thereof, such as, for
example, a vertical synchronizing signal V_,, a horizontal
synchronizing signal H, ., a main clock MCLK, and a data
enable signal DE, from an external graphic controller (not
shown).

[0225] Inresponse to the input image signals R, G, and B
and the input control signals, the signal controller 600
processes the image signals R, G, and B suitably for the
operation of the LC panel 300 and generates gate control
signals CONT1 and data control signals CONT2, and then
outputs the gate control signals CONT1 and the data control
signals CONT?2 to the gate driver 400 and the data driver
500, respectively.

[0226] The gate control signals CONT1 include a vertical
synchronizing start signal STV for informing the output of
the gate-on voltage V_,, and at least one clock signal for
controlling the output time and the output voltage of the
gate-on voltage V.

[0227] The data control signals CONT2 include a hori-
zontal synchronizing start signal STH for informing the
beginning of data transmission, a load signal LOAD for
instructing application of the data voltages to the data lines
D,-D,,, areverse signal RVS for reversing the polarity of the
data voltages with respect to the common voltage V___, and
a data clock signal HCLK.

[0228] Responsive to the data control signals CONT2
from the signal controller 600, the data driver 500 succes-
sively receives the image data DAT for a row of the pixels
from the signal controller 600, converts the image data DAT
into analog data voltages selected from the gray voltages
from the gray voltage generator 800, and then applies the
data voltages to data lines D,-D,, of the LC panel 300.

[0229] The gate driver 400 applies the gate-on voltage V_,
to the gate lines G,-G,, in response to the gate control signals
CONT1 from the signal controller 600, thereby turning on
the switching elements Q connected thereto. The data volt-
ages applied to the data lines D,-D_ are applied to the
corresponding pixel through the activated switching ele-
ments Q.

[0230] The difference between the data voltage applied to
the pixel and the common voltage V__ is represented as a
voltage across the LC capacitor C; ., namely, a pixel volt-
age. The LC molecules in the LC capacitor C, have
orientations depending on the magnitude of the pixel volt-
age.

[0231] The backlight assembly 340 controls switching of
the light source (e.g., LED) 344, based on a backlight control
signal CONT3 that is applied from an exterior device
according to the operation of the selected switching element
Q or the operation of the LCD. Such an operation of the
backlight assembly 340 will be described next. The back-
light control signal CONT3 may be applied from the signal
controller 600.

[0232] When the light emitted from the LED 344 passes
through the LC layer 3, the polarization of the light is varied
according to the orientations of the LC molecules. The

com?
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polarizer converts the difference of the light polarization into
a difference of the light transmittance.

[0233] By repeating this procedure by a unit of the hori-
zontal period (which is denoted by “1 H” and equal to one
period of the horizontal synchronizing signal H ., the data
enable signal DE, and the gate clock CPV), all gate lines
G -G, are sequentially supplied with the gate-on voltage V ,,
during a frame, thereby applying the data voltages to all
pixels. When the next frame starts after finishing one frame,
the reverse control signal RVS applied to the data driver 500
is controlled such that the polarity of the data voltages is
reversed with respect to that of the previous frame (which is
referred to as “frame inversion”). The reverse control signal
RVS may also be controlled such that the polarity of the data
voltages flowing along a data line in one frame is reversed
(for example, line inversion and dot inversion). or the
polarity of the data voltages in one packet is reversed (for
example, column inversion and dot inversion).

[0234] Hereinafter, the operation of the backlight assem-
bly 340 will be described with reference to FIG. 14, FIG.
16, FIG. 17A, and FIG. 17B.

[0235] FIG. 16 is a block diagram of a power supply part
according to an embodiment of the present invention, and
FIG. 17A and FIG. 17B are views for comparing arrange-
ments of two main light sources individually provided in
two LCDs according to embodiments of the present inven-
tion.

[0236] As illustrated in the above with reference to FIG.
14, the backlight assembly 340 includes the light source
controller 348, the power supply part 349 connected to the
light source controller 348, the light source part 344 that is
connected to the power supply part 349 and includes the
main light source 3441 and the sub light source 3442.

[0237] As shown in FIG. 16, the power supply part 349
includes a main power supply part 981 and a sub power
supply part 982.

[0238] The main power supply part 981 receives an input
voltage V,, from a portable energy source (not shown) such
as, for example, a battery, and a control signal EN1 from the
light source controller 348, and then outputs a driving
voltage V., and a ground voltage GND1 suitable for the
operation of the main light source 3441.

[0239] The sub power supply part 982 receives an input
voltage V,, from a portable energy source (not shown) and a
control signal EN2 from the light source controller 348, and
then outputs a driving voltage V., and a ground voltage
GND2 suitable for the operation of the sub light source
3442

[0240] The control signals EN1 and EN2 serve as enable
signals of the main and sub light sources 3441 and 3442,
applied from the light source controller 348, each determin-
ing whether to operate the main and sub power supply parts
981 and 982. That is, when the control signal EN1 or EN2
is in “high” level, the corresponding main and sub power
supply parts 981 or 982 operate, and when the control signal
EN1 or EN2 is in “low” level, the corresponding main and
sub power supply parts 981 or 982 do not operate.

[0241] Referring to FIG. 17A, the main light source 3441
of the light source part 344 includes a plurality of light
sources, namely, four LEDs L1 to [.4 connected to each
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other in series. A driving terminal Al receives a driving
voltage V_,, from the main power supply part 981, and a
ground terminal B1 receives a ground voltage GND1 from
the main power supply part 981.

[0242] The sub light source 3442 includes an LED L5. A
driving terminal A2 receives a driving voltage V_,, from the
sub power supply part 982 and a ground terminal B2
receives a ground voltage GND2 from the sub power supply
part 982.

[0243] In the respective main and sub light sources 3441
and 3442, the number of the LEDs may be altered.

[0244] The main light source 3441 is switched on or off,
depending on the operation of the main power supply part
981. That is, when the operation of the main power supply
part 981 begins, the main power supply part 981 supplies the
driving voltage V_,, and the ground voltage GND1 to the
corresponding main light source 3441, so that the corre-
sponding main light source 3441 is switched on. In a reverse
case, the main light source 3441 is switched off.

[0245] Similarly, the sub light source 3442 is switched on
or off, depending on the operation of the sub power supply
part 982. That is, when the operation of the sub power
supply part 982 begins, the sub power supply part 982
supplies the driving voltage V., and the ground voltage
GND2 to the corresponding sub light source 3442, so that
the corresponding sub light source 3442 is switched on. In
a reverse case, the sub light source 3442 is switched off.

[0246] As shown in FIG. 17A, the display region of the
LCD panel 300 according to an embodiment of the present
invention is divided into a main display part 301 correspond-
ing to the high-resolution area and a sub display part 302
corresponding to the low-resolution area. In this embodi-
ment, the display region is divided into the two areas on the
basis of the resolution, but various standards besides the
resolution, for example, dimension of the display region,
may also be used to divide the display region.

[0247] The main display part 301 is a region where
various images can be displayed freely and minutely, while
the sub display part 302 is a region where fixed pattern
images for informing, for example, time, antenna sensitivity,
the remaining battery capacity, are displayed. In spite of
having lower resolution, the sub display part 302 has no
difficulty in displaying the fixed pattern images since such
images can be adequately represented with only minimum or
maximum gray.

[0248] As shown in FIG. 17A, the main light source 3441
is provided at a lower part of the LC panel 300 adjacent to
the main display part 301, in a horizontal direction, and the
sub light source 3442 is provided at an upper part of the LC
panel 300 adjacent to the sub display part 302. In this case,
the LEDs L1 to [4 of the main light source 3441 are
arranged to be close to the main display part 301, having
regular intervals therebetween, in order to supply uniformly
dispersed light to the main display part 301. Similarly, the
LED LS5 of the sub light source 3442 is arranged at a center
of an upper portion of the LCD panel 300, where light
emitted from the LED L5 can be most efficiently supplied to
the sub display part 302 of the LCD panel 300. However, the
arrangements of such LEDs L1 to L5 may be changed.
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[0249] The operation of the above-mentioned backlight
assembly 340 will be described below.

[0250] As mentioned above, the main and sub light
sources 3441 and 3442 are individually switched on or off,
each depending on the operation of the main power supply
part 981 and the sub power supply part 982.

[0251] That is, in response to a backlight control signal
CONT3, the light source controller 348 checks the enable
signals EN1 and EN2, each respectively applied to the main
power supply part 981 and the sub power supply part 982,
and then outputs signals corresponding to the states of the
enable signals EN1 and EN2. For example, when all of the
main display part 301 and the sub display part 302 are used,
the light source controller 348 makes all of the states of the
enable signals EN1 and EN2 in high level. Alternatively,
only the enable signal EN1 is in a high level when only the
main display part 301 is used.

[0252] In addition, to display only primary information of
a fixed pattern in the sub display part 302, while the main
display part 301 has no image, only the enable signal EN2
should be high. When the LCD does not operate for longer
than a predetermined time, all of the enable signals EN1 and
EN2 are low. Alternatively, the main and sub light sources
3441 and 3442, which are individually activated in response
to the enable signals EN1 and EN2, may operate differently
from the above-mentioned manner.

[0253] When the main power supply part 981 operates
according to the state of the corresponding enable signal
EN1, the driving voltage V_,,, is applied to the driving
terminal Al of the corresponding main light source 3441,
and the ground voltage GNDI1 is applied to the ground
terminal B1, so that the main light source 3441 is turned on,
emitting light toward the corresponding main display part
301. Also, when the sub power supply part 982 operates
according to the state of the corresponding enable signal
EN2, the driving voltage V_,,, is applied to the driving
terminal A2 of the corresponding sub light source 3442, and
the ground voltage GND2 is applied to the ground terminal
B2, so that the sub light source 3442 is turned on, emitting
light toward the corresponding sub display part 302.

[0254] FIG. 17B shows another example of the main light
source 3441 according to an embodiment of the present
invention. The operation of this example is substantially to
the same as that of the example previously illustrated with
reference to FIG. 17A, except that the LEDs L1 to L4 are
arranged in parallel. In this structure, the main light source
3441 consisting of the LEDs L1 to L4 is switched on or off,
according to whether the driving signal V_,, and ground
voltage GND1 supplied from the main power supply part
981 are applied to the corresponding driving terminal Al
and the corresponding ground terminal B1.

[0255] Inthis way, after the LCD panel 300 is divided into
a plurality of areas, the main and sub light sources 3441 and
3442 are individually switched on or off according to the
state of each divided area, so that the power consumption
caused by unnecessary lighting of the main and sub light
sources 3441 and 3442 may be reduced.

[0256] An LCD according to another embodiment of the
present invention will be described with reference to FIG.
18 through FIG. 19B.
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[0257] FIG. 18 is an exploded perspective view schemati-
cally illustrating an LCD according to another embodiment
of the present invention. FIG. 19A and FIG. 19B are views
for comparing arrangements of two main light sources
individually provided in two LCDs according to other
embodiments of the present invention.

[0258] The LCD of FIG. 18 is substantially the same as
the LCD of FIG. 1, except for the positions of the main light
source 3441 and the sub light source 3442. That is, the main
light source 3441 and the sub light source 3442 are mounted
on a long side of the light guiding plate 342 in a row, and
they may be mounted on the opposing side. I Due to such a
structure, in FIG. 19A and FIG. 19B, the LEDs L1 to L5 of
the main light source 3441 and the sub light source 3442 are
arranged at any one side of the LC panel 300, which is
divided into a main display part 301 and a sub display part
302. That is, the LEDs L1 to L4 of the main light source
3441 are arranged at one side of the main display part 301,
having regular intervals therebetween, while the LED L5 of
the sub light source 3442 is arranged at one side of the sub
display part 302. This arrangement enables the light to be
supplied to the L.CD efficiently. In FIG. 19A and FIG. 19B,
the main light source 3441 and the sub light source 3442 are
at the right of the LCD panel 300, but they may be at the left.

[0259] A difference between FIG. 19A and FIG. 19B is
the connection state of the LEDs. Similar to FIG. 17A and
FIG. 17B, the LEDs L1 to L4 of FIG. 19A are connected
to each other in series, while the LEDs L1 to L4 of FIG. 19B
are connected to each other in parallel.

[0260] The operation of the main light source 3441 and the
sub light source 3442 is the same as the operation previously
illustrated with reference to FIG. 1 and FIGS. 17A-17B.

[0261] According to embodiments of the present inven-
tion, the display region of the LCD panel is divided into a
main display part and a sub display part, and separate light
sources are provided at each display part in order to selec-
tively operate the corresponding light source, according to
the operation state of each display part. In this structure, it
is possible to selectively drive a portion of the entire light
sources, when necessary images must be displayed in only
a corresponding display part. Accordingly, power consump-
tion by the light sources is reduced, so that total power
consumption of the display device is also reduced.

[0262] Although the illustrative embodiments have been
described herein with reference to the accompanying draw-
ings, it is to be understood that the present invention is not
limited to those precise embodiments, and that various other
changes and modifications may be affected therein by one of
ordinary skill in the related art without departing from the
scope or spirit of the invention. All such changes and
modifications are intended to be included within the scope of
the invention as defined by the appended claims.

What is claimed is:
1. A liquid crystal display device, comprising:
a low-resolution area; and

a high-resolution area,

wherein a pixel formed in the low resolution area is larger
than a pixel formed in the high resolution area.
2. The liquid crystal display device of claim 1, further
comprising:



US 2006/0158588 A1l

a transmissive liquid crystal display panel assembly;

a backlight assembly for supplying light to the liquid
crystal display panel assembly; and

a selective reflection film provided between the backlight

assembly and the liquid crystal display panel assembly.

3. The liquid crystal display device of claim 2, wherein

the transmissive liquid crystal display panel assembly com-
prises:

a thin film transistor panel;

a color filter panel that is opposed to the thin film
transistor panel with a predetermined interval therebe-
tween;

a liquid crystal layer interposed between the thin film
transistor panel and the color filter panel; and

a first polarizer and a second polarizer that are respec-
tively provided on outer surfaces of the thin film
transistor panel and the color filter panel.

4. The liquid crystal display device of claim 3, further

comptrising:

a data driving chip mounted on the thin film transistor
panel;

a first gate driving chip mounted on the thin film transistor
panel to drive the low-resolution area; and

a second gate driving chip mounted on the thin film
transistor panel to drive the high-resolution area.
5. The liquid crystal display device of claim 3, further
comprising:

a data driving chip mounted on the thin film transistor
panel:

a first gate driving circuit formed in the thin film transistor
panel to drive the low-resolution area; and

a second gate driving circuit formed in the thin film
transistor panel to drive the high-resolution area.
6. The liquid crystal display device of claim 3, wherein
the thin film transistor panel comprises:

a plurality of first gate lines formed in the low-resolution
area,

a plurality of second gate lines formed in the high-
resolution area;

a plurality of first data lines intersected with the first gate
lines and the second gate lines, the plurality of first data
lines being insulated from the first and second gate
lines; and

a plurality of second data lines intersected with and
insulated from the second gate lines, and not inter-
sected with the first gate lines.

7. The liquid crystal display device of claim 6, wherein
the first data lines and the second data lines are alternately
arranged one by one.

8. The liquid crystal display device of claim 6, wherein an
interval between two adjacent first gate lines is about twice
as large as an interval between two adjacent second gate
lines.

9. The liquid crystal display device of claim 1, further
comprising;

a transflective liquid crystal display panel assembly; and
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a backlight assembly for supplying light to the liquid
crystal display panel assembly.
10. The liquid crystal display device of claim 9, wherein
the transflective liquid crystal display panel assembly com-
prises:

a thin film transistor panel that includes a reflective
electrode formed on a transparent electrode and having
a transmissive window;

a color filter panel that is opposed to the thin film
transistor panel with a predetermined interval therebe-
tween;

a liquid crystal layer interposed between the thin film
transistor panel and the color filter panel; and

a first polarizer and a second polarizer that are respec-
tively provided on outer surfaces of the thin film
transistor panel and the color filter panel.

11. The liquid crystal display device of claim 10, wherein

the thin film transistor panel comprises:

a plurality of first gate lines formed in the low-resolution
area;

a plurality of second gate lines formed in the high-
resolution area;

a plurality of first data lines that are intersected with and
insulated from the first gate lines and the second gate
lines; and

a plurality of second data lines that are intersected with
and insulated from the second gate lines, and not
intersected with the first gate lines.

12. The liquid crystal display device of claim 11, wherein
the first data lines and the second data lines are alternately
arranged one by one.

13. The liquid crystal display device of claim 11, wherein
an interval between two adjacent first gate lines is about
twice as large as an interval between two adjacent second
gate lines.

14. A liquid crystal display device, comprising:

a low-resolution area; and
a high-resolution area,

wherein a pixel formed in the low-resolution area is larger
than a pixel formed in the high-resolution area, and at
least a part of the low-resolution area exhibits only one
color.

15. The liquid crystal display device of claim 14, wherein
apixel formed in the low-resolution area is about three times
as large as a pixel formed in the high-resolution area.

16. The liquid crystal display device of claim 15, wherein
a matrix of pixels formed in the low-resolution area corre-
sponds to a matrix of pixel groups formed in the high-
resolution area, each pixel group consisting of red, green and
blue pixels and being represented as a dot in the high-
resolution area.

17. The liquid crystal display device of claim 16, wherein
the data lines for supplying image signals to green pixels of
the high-resolution area extend up to the low-resolution
area.

18. The liquid crystal display device of claim 14, wherein
the low-resolution area exhibits white and black.

19. The liquid crystal display device of claim 14, wherein
a plurality of monochrome areas, each exhibiting only one
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color, are included in the low-resolution area, and each
monochrome area exhibits a different color from the other
areas.

20. The liquid crystal display device of claim 19, wherein
at least one of the monochrome areas is comprised of pixels
that each have two kinds of color filters.

21. A liquid crystal display device, comprising:

a low-resolution area; and
a high-resolution area,

wherein the low-resolution area includes a plurality of
first gate lines and a plurality of first data lines, and the
high-resolution area includes a plurality of second gate
lines and a plurality of second data lines,

wherein a pixel formed in the low-resolution area is larger
than a pixel formed in the high-resolution area, and

wherein each of the first data lines extends in a length

direction of the low-resolution area.

22. The liquid crystal display device of claim 21, wherein
the second data lines extend to be perpendicular to the first
data lines.

23. The liquid crystal display device of claim 22, further
comprising a first gate driving circuit provided at a side of
the low-resolution area and extending in the length direction
of the low-resolution area, the first gate driving circuit
supplying scanning signals to the first gate lines.

24. The liquid crystal display device of claim 23, further
comprising a second gate driving circuit provided at a side
of the high-resolution area and extending in the same
direction as the second data lines, the second gate driving
circuit supplying scanning signals to the second gate lines.

25. The liquid crystal display device of claim 22, further
comprising:

a data driving circuit for supplying image signals to the

first data lines and the second data lines; and

a wire for connecting the data driving circuit to the first

data lines.

26. A display device comprising:

a display part that is divided into a plurality of display

regions;
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a plurality of light source parts, each including a light
source for supplying light to a corresponding display
region; and

a light source controller for controlling a supply of
voltage to the light source parts to control operation of
the light source parts in response to control signals
applied from an exterior device.

27. The display device of claim 26, wherein the display
part is divided into the plurality of display regions based on
resolution.

28. The display device of claim 27, wherein the display
part includes a main display part of higher resolution and a
sub display part of lower resolution.

29. The display device of claim 28, wherein the plurality
of the light source parts includes a main light source part for
supplying light to the main display part and a sub light
source part for supplying light to the sub display part.

30. The display device of claim 29, wherein the main light
source part includes more light sources than the sub light
source part.

31. The display device of claim 30, wherein the light
sources of the main light source part are arranged in series.

32. The display device of claim 30, wherein the light
sources of the main light source part are arranged in parallel.

33. The display device of claim 30, wherein the light
sources of the main light source part and the sub light source
part are light emitting diodes.

34. The display device of claim 26, further comprising a
plurality of power supply parts for outputting the voltage to
control operation of respective light source parts, wherein
the light source controller outputs control signals capable of
driving the plurality of power supply parts.

35. The display device of claim 26, wherein the plurality
of light source parts are provided at a top and a bottom of the
display part.

36. The display device of claim 26, wherein the plurality
of light source parts are provided to the left or right of the
display part.
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