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(57) ABSTRACT

An LCD device adapted to reduce the number of output
channels is disclosed.

The LCD device forces the demultiplexer to sequentially
connect plural data lines of a liquid crystal panel to one signal
line of a data driver. Accordingly, the channel number of the
data driver can be greatly reduced.

(22) Filed: Sep. 21,2009 The LCD device allows the three demultiplex signal lines to
connect the center portion of the data driver with the center
(30) Foreign Application Priority Data portion of the demultiplexer. Accordingly, the demultiplex
signal paths can be minimized. As a result, the deterioration of
Dec. 23,2008  (KR) ..coceerevreenenenene 10-2008-0132113 the signals can be prevented.
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FIG. 1 (Related Art)
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FIG. 2
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FIG. 3
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LIQUID CRYSTAL DISPLAY DEVICE

[0001] This application claims priority under 35 U.S.C.
119 to Korean Patent Application No. 10-2008-0132113,
filed on Dec. 23, 2008, which is hereby incorporated by
reference for all purposes as if fully set forth herein.

BACKGROUND
[0002] 1. Field of the Disclosure
[0003] This disclosure relates to a liquid crystal display

device adapted to reduce the number of output channels.
[0004] 2. Description of the Related Art

[0005] As the information society grows, display devices
capable of displaying information have been widely devel-
oped. These display devices include liquid crystal display
(LCD) devices, organic electro-luminescence display
(OLED) devices, plasma display devices, and field emission
display devices.

[0006] Among the above display devices, LCD devices
have the advantages that they are light and small and can
provide a low power drive and a full color scheme. Accord-
ingly, LCD devices have been widely used for mobile phones,
navigation systems, portable computers, televisions and so
on. Such LCD devices control the transmittance of a liquid
crystal on a liquid crystal panel, thereby displaying a desired
image.

[0007] FIG. 1 is a schematic diagram showing an LCD
device of the related art. As shown in FIG. 1, an LCD device
ofthe related art includes a liquid crystal panel 100, and a gate
driver 110 and a data driver 120 for driving the liquid crystal
panel 100.

[0008] The liquid crystal panel 100 includes a plurality of
gate lines and a plurality of data lines which are arranged on
it. The gate driver 110 generates gate signals for sequentially
driving the plural gate lines on the liquid crystal panel 100.
The data driver 120 applies the data voltages for one line to
the plural data lines whenever any one of the gate lines is
driven.

[0009] The data voltages for one line are applied to all the
data lines on the liquid crystal panel 100 through the output
channels of the data driver 120. The output channels of the
data driver 120 are opposite each of the data lines on the liquid
crystal panel 100.

[0010] Inan LCD device of such a configuration, the data
lines increase in number as the liquid crystal panel 100
becomes larger. As such, the output channels of the data driver
120 also increase in number. Consequently, enlarging the size
of the data driver 120 can be a problem.

BRIEF SUMMARY

[0011] Accordingly, the present embodiments are directed
to an LCD device that substantially obviates one or more of
problems due to the limitations and disadvantages of the
related art.

[0012] An advantage of the present embodiment is to pro-
vide an LCD device capable of reducing the number of output
channels of an integrated circuit (IC).

[0013] Additional features and advantages of the embodi-
ments will be set forth in the description which follows, and in
part will be apparent from the description, or may be learned
by practice of the embodiments. The advantages of the
embodiments will be realized and attained by the structure
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particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0014] According to one general aspect of the present
embodiment, an LCD device includes: a liquid crystal panel
defined into a display area, on which a plurality of gate lines
and a plurality of data lines are arranged, and a non-display
area; a control portion configured to include a data driver; a
plurality of first and second lines connected to the output
stage of the control portion; and a demultiplexer configured to
connect k data lines of the data lines with one line of the first
signal lines and to sequentially apply data voltages, wherein
the second signal lines are connected between the center
portion of the control portion and the center portion of the
demultiplexer and “k” is an integer of at least 3.

[0015] Other systems, methods, features and advantages
will be, or will become, apparent to one with skill in the art
upon examination of the following figures and detailed
description. It is intended that all such additional systems,
methods, features and advantages be included within this
description, be within the scope of the invention, and be
protected by the following claims. Nothing in this section
should be taken as a limitation on those claims. Further
aspects and advantages are discussed below in conjunction
with the embodiments. It is to be understood that both the
foregoing general description and the following detailed
description of the present disclosure are exemplary and
explanatory and are intended to provide further explanation
of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Theaccompanying drawings, which are included to
provide a further understanding of the embodiments and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the disclosure. In the drawings:
[0017] FIG. 1 is a schematic diagram showing an LCD
device of the related art;

[0018] FIG. 2 is a schematic diagram showing an LCD
device according to a first embodiment of the present disclo-
sure;

[0019] FIG. 3 is a circuitry diagram showing in detail the
control portion and the demultiplexer shown in FIG. 2;
[0020] FIG. 4 is a waveform diagram showing signals
which are applied to the demultiplexer; and

[0021] FIG. 5 is a circuitry diagram showing an LCD
device according to a second embodiment of the present
disclosure.

DETAILED DESCRIPTION

[0022] Reference will now be made in detail to the embodi-
ments of the present disclosure, examples of which are illus-
trated in the accompanying drawings. These embodiments
introduced hereinafter are provided as examples in order to
convey their spirits to the ordinary skilled person in the art.
Therefore, these embodiments might be embodied in a dif-
ferent shape, so are not limited to these embodiments
described here. Also, the size and thickness of the device
might be expressed to be exaggerated for the sake of conve-
nience in the drawings. Wherever possible, the same refer-
ence numbers will be used throughout this disclosure includ-
ing the drawings to refer to the same or like parts.

[0023] FIG. 2 is a schematic diagram showing an LCD
device according to a first embodiment of the present disclo-
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sure. Referring to FIG. 2, an LCD device 10 according to a
first embodiment of the present disclosure includes a liquid
crystal panel 20 on which a gate driver 30, a control portion
40, and a demultiplexer 50 are mounted. The control portion
40 is mounted on the liquid crystal panel 20 in a chip-on-glass
(COQG) type. The gate driver 30 and the demultiplexer 50 may
be formed simultaneously with components of the liquid
crystal panel 20.

[0024] Thedemultiplexer 50 may be a demultiplexer of 1:k,
where “k” is an integer of at least 3.

[0025] The liquid crystal panel 20 is divided into a display
area 22 displaying an image and a non-display area 24 not
displaying any images. The gate driver 30, the control portion
40, and the demultiplexer 50 can be arranged on the non-
display area 24. The liquid crystal panel 20 includes first and
second substrates and a liquid crystal layer (not shown) inter-
posed between the substrates.

[0026] A plurality of gate lines G1~Gn and a plurality of
data lines D1~Dm are arranged on the first substrate. The
plural gate lines G1~Gn and data lines D1~Dm may cross
each other to define a plurality of pixel regions. The plural
pixel regions may be arranged in a matrix shape on the display
area 22.

[0027] A thin film transistor (not shown) and a pixel elec-
trode (not shown) are disposed on each of the pixel regions.
The thin film transistor may be connected to the respective
gate line G and the respective data line D. The pixel electrode
may be connected to the thin film transistor.

[0028] A color filter layer (not shown) including color fil-
ters (not shown) each opposite to the pixel regions may be
disposed on the second substrate. Also, a black matrix (not
shown) may be disposed between the color filters. Further-
more, a common electrode (not shown) may be disposed on
the color filter layer and the black matrix.

[0029] Theliquid crystal panel 20 with such a configuration
may be of a twisted nematic (TN) mode. Alternatively, the
liquid crystal panel 20 can be formed in an in-plane switching
(IPS) mode. In this case, the color filter layer, the black
matrix, and the common electrode can be disposed on the first
substrate.

[0030] The control portion 40 may be packaged into an
integrated circuit chip and may be mounted on the liquid
crystal panel 20 in a chip. The control portion 40 includes a
timing controller 42, a data driver 44, and a clock signal
generator 46, as shown in FIG. 3.

[0031] The timing controller 42 generates a first control
signal to be applied to the clock signal generator 46, and a
second control signal for controlling the data driver 44.

[0032] The clock signal generator 46 derives clock signals
for driving the gate driver 30 from the first control signal. The
clock signals can be generated to have between two to four
phases. Alternatively, the clock signals can become gate sig-
nals which are applied from the gate driver 30 to the gate lines
G1~Gn on the liquid crystal panel 20.

[0033] The data driver 44 derives demultiplex signals,
which are applied to the demultiplexer 50, from the second
control signal. Also, the data driver 44 may include output
pins provided in its output stage. The output pins can be
assigned to data channels for outputting data voltages and
demultiplex channels for outputting the demultiplex signals.
As such, the output pins for the data channels may be con-
nected to the data signal lines S1~Sm/3 provided on the liquid
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crystal panel 20, and the output pins for the demultiplex
channels may also be connected to the demultiplex signal
lines DS1~DS3.

[0034] The demultiplexer 50 may include input terminals
connected to the data signal lines S1~Sm/3 and the demulti-
plex signal lines DS1~DS3, and output terminals connected
to the data lines D1~Dm of the liquid crystal panel 20. Also,
the demultiplexer 50 includes a plurality of switch units 52.
[0035] Each of the switch units 52 may include three tran-
sistors T1~T3. The gate terminals of the three transistors
T1~T3 are connected to the respective demultiplex signal
lines DS1~DS3. The source terminals of the three transistors
T1~T3 may be commonly connected to one data signal line.
The drain terminals of the three transistors T1~T3 may be
connected to three data lines of the liquid crystal panel 20.
However, the switch units 52 of the present embodiment are
not limited to this. In other words, the switch units 52 can
include k switchers (or k transistors) which can be connected
to the respective k data lines, where “k” is an integer of at least
3.

[0036] For example, the gate terminals of the three transis-
tors T1~T3 included in the first switch unit 52 are connected
to the respective demultiplex signal lines DS1~DS3. The
source terminals of the three transistors T1~T3 may be com-
monly connected to one data signal line S1. The drain termi-
nals of the three transistors T1~T3 may be connected to three
data lines D1~D3 of the liquid crystal panel 20.

[0037] More specifically, the gate terminal of the first tran-
sistor T1 can be connected to the first demultiplex signal line
DS1, and the drain terminal of the first transistor T1 can be
connected to the first data line D1. The gate terminal of the
second transistor T2 can be connected to the second demul-
tiplex signal line DS2, and the drain terminal of the second
transistor T2 can be connected to the second data line D2. The
gate terminal of the third transistor T3 can be connected to the
third demultiplex signal line DS3, and the drain terminal of
the third transistor T3 can be connected to the third data line
D3.

[0038] The first gate line G1 and the first data line D1 can
cross each other and can define a red pixel region R. The first
gate line G1 and the second data line D2 can cross each other
and can define a green pixel region G. The first gate line G1
and the third data line D3 can cross each other and can define
a blue pixel region B. As such, a red data voltage can be
applied to the red pixel region R through the first data line D1,
a green data voltage can be applied to the green pixel region
G through the second data line D2, and a blue data voltage can
be applied to the blue pixel region B through the third data line
D3.

[0039] Three demultiplex signals generated in the data
driver 44 can be applied to three dumultiplex signal lines
DS1~DS3. The three dumultiplex signals can be sequentially
low level during one horizontal period, as shown in FIG. 4.
[0040] Actually, the first demultiplex signal of a low level
can be generated in a first interval of one horizontal period,
the second demultiplex signal of'a low level can be generated
in a second interval of one horizontal period, and the third
demultiplex signal of a low level can be generated in a third
interval of one horizontal period. These three low level
demultiplex signals can sequentially turn on (or activate) the
three transistors T1~T3.

[0041] The three transistors T1~T3 used in the present
embodiment are of a PMOS type, but are not limited this. In
other words, the three transistors of the present embodiment
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can be of a NMOS type. In this case, the three demultiplex
signals each applied to the NMOS type transistors would have
a high level in the three respective intervals.

[0042] In accordance therewith, the first transistor Ti is
turned on (or activated) by the first demultiplex signal applied
to the first dumultiplex signal line DS1, so that the red data
voltage R applied to the first data signal line S1 is transferred
to the first data line D1 of the liquid crystal panel 20. There-
fore, the red data voltage can be applied to the red pixel region
R.

[0043] The second transistor T2 is also turned on (or acti-
vated) by the second demultiplex signal applied to the second
dumultiplex signal line DS2. At the same time, the green data
voltage applied to the first data signal line S1 is transferred to
the second data line D2 of the liquid crystal panel 20. There-
fore, the green data voltage can be applied to the green pixel
region G.

[0044] Similarly, the third transistor T3 is turned on (or
activated) by the third demultiplex signal applied to the third
dumultiplex signal line DS3. At the same time, the blue data
voltage applied to the first data signal line S1 is transferred to
the third data line D3 of the liquid crystal panel 20. Therefore,
the blue data voltage can be applied to the blue pixel region B.
[0045] The thin film transistors included in the red, green,
and blue pixel regions R, G, and B can may be turned on (or
activated) by the gate signal which is enabled during one
horizontal period and applied to the first gate line G1.
[0046] In this manner, when the thin film transistors on the
pixel regions R, G, and B are turned on by the gate signal,
which is enabled during one horizontal period, the three
demultiplex signals are sequentially applied to the three
demultiplex signal lines DS1~DS3 during one horizontal
period. The three transistors T1~T3 included in each of the
switch units 52 (including the first switch unit) are sequen-
tially turned on (or activated) by the three demultiplex sig-
nals. Accordingly, the red, green, and blue data voltages
sequentially applied to each of the data signal lines S1~S3/m
including the first data signal line S1 can be transferred to the
red, green, and blue regions R, G, and B through the data lines
D1~Dm (i.e., the m/3 groups each including 3 data lines, as a
first group of first to third data lines D1~D3).

[0047] To rectify this, the LCD device of the present
embodiment forces each of the switch units 52 of the demul-
tiplexer 50 to sequentially connect three data lines to one data
signal line, thereby applying the red, green, and blue data
voltages to the respective data lines. Accordingly, the channel
number of the control portion 50 (more specifically, the data
driver 44) can be decreased in one-third of the data lines of the
liquid crystal panel 20. As a result, the size of the control
portion 40 (i.e., the data driver 44) can be reduced.

[0048] In addition, the LCD device of the present embodi-
ment allows the three demultiplex signal lines DS1~DS3 to
connect the center portion of the data driver 44 with the center
portion of the demultiplexer 50. As such, the length of the
three demultiplex signal lines DS1~DS3 (i.e., the length of
the transferring path of the demultiplex signals) can be mini-
mized and the load of the signal line can be reduced. Accord-
ingly, the deterioration of the demultiplex signals and the data
voltages can be prevented.

[0049] In other words, since the three demultiplex signal
lines DS1~DS3 connect the center portion of the data driver
44 with the center portion of the demultiplexer 50, the three
demultiplex signals applied to the center portion of the
demultiplexer 50 are transferred to the left and right ends of
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the demultiplexer 50. Therefore, the transferring path of the
demultiplex signals can be minimized.

[0050] The gate driver 30 includes a plurality of stages (not
shown). The plural stages can configure a shift register. The
stages can sequentially output the clock signal generated in
the control portion 40 (i.e., the clock signal generator 46) in
one horizontal period unit.

[0051] FIG. 5 is a circuitry diagram showing an LCD
device according to a second embodiment of the present
disclosure. An LCD device of the second embodiment
includes the same components as that of the above first
embodiment. Only that which differs from the LCD device of
the first embodiment will be described. In particular, the LCD
device of the second embodiment forces demultiplex signal
lines DS1~DS3 to be connected between a center portion of
the data driver 44 and a center portion of the dumultiplexer 50
as well as between an end portion of one side of the data driver
44 and an end portion of one side of the demultiplexer 50.

[0052] As such, three demultiplex signals are simulta-
neously applied from the center portion of the data driver 44
to the center portion of the demultiplexer 50 as well as from
the end portion of one side of the data driver 44 to the end
portion of one side of the demultiplexer 50. The three demul-
tiplex signals applied to the end and center portions of the
demultiplexer 50 then propagate toward the adjacent por-
tions. Accordingly, the three dumultiplex signals can be trans-
ferred to each of the switch units of the demultiplexer 50
without deterioration.

[0053] Alternatively, the three demultiplex signal lines
DS1~DS3 can be connected between an end portion of one
side of the data driver 44 and an end portion of one side of the
demultiplexer 50 as well as between an end portion of the
other side of the data driver 44 and an end portion of the other
side of the demultiplexer 50.

[0054] As described above, the LCD device of the present
embodiment forces each of the switch units of the demulti-
plexer to sequentially connect three data lines to one data
signal line, thereby applying the red, green, and blue data
voltages to the respective data lines. Accordingly, the channel
number of the control portion (more specifically, the data
driver) can be decreased to one-third of the data lines of the
liquid crystal panel 20. As a result, the size of the control
portion (i.e., the data driver) can be reduced.

[0055] Also, the LCD device of the present embodiment
allows the three demultiplex signal lines to connect the center
portion of the data driver with the center portion of the demul-
tiplexer. Accordingly, the length of the signal paths reaching
to the data lines, which are connected to the demultiplexer,
can be minimized and the load of the signal lines can be
reduced. As a result, the deterioration of the data voltages can
be prevented.

[0056] Although the present disclosure has been limitedly
explained regarding only the embodiments described above,
it should be understood by the ordinary skilled person in the
art that the present disclosure is not limited to these embodi-
ments, but rather that various changes or modifications
thereof are possible without departing from the spirit of the
present disclosure. Accordingly, the scope of the present dis-
closure shall be determined only by the appended claims and
their equivalents.
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What is claimed is:

1. A liquid crystal display device comprising:

a liquid crystal panel defined into a display area, on which

a plurality of gate lines and a plurality of data lines are
arranged, and a non-display area;

a control portion configured to include a data driver;

a plurality of first and second lines connected to the output

stage of the control portion; and

a demultiplexer configured to connect k data lines of the

data lines with one line of the first signal lines and to
sequentially apply data voltages,

wherein the second signal lines are connected between the

center portion of the control portion and the center por-
tion of the demultiplexer and “k” is an integer of at least
3.

2. The liquid crystal display device claimed as claim 1,
wherein the second signal lines are further connected
between an end portion of one side of the control portion and
an end portion of one side of the demultiplexer.
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3. The liquid crystal display device claimed as claim 2,
wherein the second signal lines are further connected
between an end portion of the other side of the control portion
and an end portion of the other side of the demultiplexer.

4. The liquid crystal display device claimed as claim 1
further comprises a gate driver embedded in the liquid crystal
panel for driving the gate lines.

5. The liquid crystal display device claimed as claim 4,
wherein the control portion includes:

a clock signal generator configured to generate a clock

signal for driving the gate driver; and

a timing controller configured to generate first and second

control signals for controlling the clock signal generator
and the data driver.

6. The liquid crystal display device claimed as claim 1,
wherein demultiplex signals applied to the second signal lines
are generated within one horizontal period.
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