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Aliquid crystal display device simplifies an input portion of
an integrated circuit and employs a liquid crystal panel
having signal lines for displaying a data and liquid crystal
cells arranged on a display-area thereof, and integrated
circuits connected to the signal lines. The integrated circuits
use an input signal and generate a driving signal demanded
in the integrated circuits. On a non-display area correspond-
ing to a edge of the liquid crystal panel, a common line is
formed for receiving the input signal. The common line is
connected to the integrated circuit through an input line. The
input line applies the input signal from the common line to
the integrated circuits. The input line is connected to the
common line by a contact formed in a through-hole.
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LIQUID CRYSTAL DISPLAY

[0001] This application claims the benefit of Korean
Patent Application No. P2001-62426, filed on Oct. 10, 2001,
which is hereby incorporated by reference for all purposes as
if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display, and more particularly to an apparatus for simplify-
ing an input unit of integrated circuit.

[0004]

[0005] Conventionally, liquid crystal displays (LCDs) dis-
play pictures using an electric field to control light trans-
missivity characteristics of a liquid crystal material found
within the display. Liquid crystal displays include a liquid
crystal panel with liquid crystal cells arranged in an active
matrix pattern and a driving circuit for driving the liquid
crystal panel.

[0006] Gate lines and data lines are arranged on the liquid
crystal panel in such a manner as to cross with each other.
The liquid crystal cells are positioned at crossings of the gate
lines and the data lines. The liquid crystal panel further
includes a common electrode and a plurality of pixel elec-
trodes for applying the electric field to each of the liquid
crystal cells. Each of the pixel electrodes is connected to any
one of the data lines through source and drain terminals of
a thin film transistor that acts as a switching device. A gate
terminal of the thin film transistor is connected to any one of
the gate lines, thereby allowing a pixel voltage signal to be
applied to pixel electrodes in each line.

[0007] The driving circuit includes a gate driver for driv-
ing the gate lines, a data driver for driving the data lines, a
controller for controlling the gate and data drivers, and a
power supply for providing several driving voltages used by
the liquid crystal display device. The controller controls the
timings of the gate and data drivers and further provides the
data driver with a pixel data signal. The power supply uses
an input voltage (i.e., an external voltage) and produces the
plurality of driving voltages, e.g., common voltage(VCOM),
high level gate voltage(VGH), low level gate voltage(VGL),
etc.,, used by the liquid crystal display. The gate driver
sequentially supplies the gate lines with scanning signals to
drive the liquid crystal cells on the gate lines are driven one
line at a time. When the scanning signal is applied to any one
of the gate lines, a pixel voltage signal, supplied by the data
driver, is applied to each of the data lines. Accordingly, the
pixel voltage signal creates an electric field between the
pixel and common electrodes, wherein the pixel and com-
mon electrodes in each liquid crystal cell thereby adjust the
light transmissivity characteristics of the liquid crystal mate-
rial to display a picture.

[0008] Typically, the gate and data drivers are integrated
within an Integrated Circuit(hereinafter referred to as 1C)
chip and are connected directly to the liquid crystal panel. In
connecting the gate and data drivers to the liquid crystal
panel, data and gate driver IC chips are mounted onto a Tape
Carrier Package (hereinafter referred to as TCP) in a Tape
Automated Bonding(hereinafter referred to as TAB) process

2. Discussion of the Related Art
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or are directly mounted onto the liquid crystal panel in a
Chip On Glass (hereinafter referred to as COG) process.

[0009] FIG. 1 illustrates a schematic view of driver IC
chips connected to the liquid crystal panel using a TAB
process.

[0010] Generally referring to FIG. 1, the driving IC chips
are connected to the liquid crystal panel via the TCP using
a TAB process. Driver IC chips receive controlling signals
and the direct current voltages from signal lines on a Printed
Circuit Board (PCB) connected with the TCP.

[0011] More specifically, data driver IC chips 8 are con-
nected in series to signal lines on a data PCB 6 and
commonly receive controlling signals and the pixel data
signal from the controller and the driving voltage from the
power supply. A data TCP 10, on which the data driver IC
chips 8 are mounted, connects the liquid crystal panel 2 and
the data PCB 6. The data PCB 6 is electrically connected to
a gate PCB 4 by the FPC 16.

[0012] Gate driver IC chips 12 are connected in series to
signal lines on the gate PCB 4 and commonly receive
controlling signals from the controller and the driving volt-
ages from the power supply. A gate TCP 14, on which the
gate driver IC chips 12 are mounted, is connected the gate
PCB 4 and the liquid crystal panel 2.

[0013] FIG. 2 illustrates a schematic view of driver IC
chips mounted onto the liquid crystal panel using the COG
process.

[0014] Referring to FIG. 2, in the COG process, gate
driver IC chips 12 are mounted onto pad areas of the liquid
crystal panel 2 and data driver IC chips 8 are mounted on a
data TCP 10 and electrically connected to the liquid crystal
panel 2.

[0015] Data driver IC chips 8, mounted on the data TCP
10, are electrically connected to the data lines on the liquid
crystal panel 2 and the data PCB 6. A controller 20 formed
in the data PCB 6 inputs external video data and synchro-
nized signals and generates the controlling signals and video
data required by the data and gate driver IC chips 8 and 12,
respectively.

[0016] The gate driver IC chips 12 are arranged on the pad
area of the liquid crystal panel 2. The controlling signals and
the driving voltages required by the gate driver IC 12 are
generated in the controller 20 and power supply, respec-
tively, and are supplied to the gate driver IC chips 12 via the
data TCP 10 and the common lines (VL).

[0017] Gate driving signals applied to the gate driver IC
chips 12 are routed through the data PCB 6, the data TCP 10
and the gate PCB 4. Accordingly, the COG process connects
the gate PCB 4 to the liquid crystal panel using an Aniso-
tropic Conductive Film (ACF) bonding process. A disad-
vantage inherent in ACF bonding processes lies in the fact
that alien materials acting as pollutants may be present at the
bonding interface.

[0018] Inorder toovercome the aforementioned disadvan-
tage, liquid crystal displays employing COG processes may
directly apply gate driving signals to the gate driver IC chips
12 mounted on the liquid crystal panel 2 via the data TCP 10,
as shown in FIG. 3.
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[0019] Referring to FIG. 3, gate driving signals required
by the gate driver IC chips 12 are generated in the controller
and the power supply and are applied to the gate driver IC
chips 12 via the data TCP 10 and the common lines (VL).
Accordingly, gate driving signals are directly transferred
from the data TCP 10 to the gate driver IC 12 without
passing through the gate PCB. Accordingly, the introduction
of alien material at the bonding interface is eliminated
because the ACF bonding process is eliminated.

[0020] However, LCD devices fabricated using COG
methods have an additional problem wherein the gate driv-
ing signal, applied from one gate driver IC to the next gate
driver IC, is doubly inputted and outputted in the same gate
driver IC 12.

SUMMARY OF THE INVENTION

[0021] Accordingly, the present invention is directed to a
liquid crystal panel that substantially obviates one or more
of the problems due to limitations and disadvantages of the
related art.

[0022] An advantage of the present invention is to provide
a liquid crystal display device adaptable to simplify an input
portion of the integrated circuit.

[0023] Additional features and advantages of the inven-
tion will be set forth in the description that follows, and in
part will be apparent from the description, or may be learned
by practice of the invention. Other advantages of the inven-
tion will be realized and attained by the structure particularly
pointed out in the written description and claims hereof as
well as the appended drawings.

[0024] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a liquid crystal display
device includes a liquid crystal panel having signal lines
used for a data display and liquid crystal cells formed on a
display area therein; a plurality of integrated circuits con-
nected to the signal lines for receiving an input signal and for
applying a driving signal to the signal lines; a common line
formed on a non-display area of the liquid crystal panel for
receiving the input signal; and an input line connected
between the common line and the integrated circuits for
applying the input signal to the integrated circuits.

[0025] The input line may be formed in a first conductive
layer of a lower substrate included in the liquid crystal panel.

[0026] The common line may be formed in a second
conductive layer of the lower substrate different from the
first conductive layer.

[0027] The input line and the common line may be
arranged to cross each other.

[0028] A through-hole may be formed to pass through the
first and second conductive layers into which the input line
and the common line may be electrically connected to each
other by a contact formed from a conductive material, e.g.,
any one of copper, gold, silver, chromium, and combinations
thereof.

[0029] The signal lines may include gate lines and data
lines arranged to cross with the gate lines.

[0030] The integrated circuit may include a gate driving
integrated circuit positioned on the non-display area of the
liquid crystal panel.
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[0031] The liquid crystal display device may further
include a data driving integrated circuit for driving the data
line, a tape carrier package for supporting the data driving
integrated circuit, and a printed circuit board connected to
the tape carrier package.

[0032] The liquid crystal display device further includes a
controller for generating a controlling signal and a power
supply for generating a voltage signal, wherein both signals
are required by the integrated circuits.

[0033] The common line receives a gate driving signal.
The gate driving signal includes a gate controlling signal and
a gate power signal. The gate controlling signal includes a
gate start pulse, a gate shift clock signal and a gate enable
signal. The gate power signal includes a high level gate
voltage signal, a low level gate voltage signal, a common
voltage signal, a ground voltage signal, and a power voltage
signal.

[0034] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] The accompanying drawings, which are included
herewith to provide a further understanding of the invention
and are incorporated in and constitute a part of this speci-
fication, illustrate embodiments of the invention and
together with the description serve to explain the principle of
the invention.

[0036]

[0037] FIG. 1 illustrates a plane view of a related art
liquid crystal display device formed using a Tape Automated
Bonding (TAB) process;

[0038] FIG. 2 illustrates a plane view of a related art
liquid crystal display device formed using a Chip On Glass
(COG) process;

[0039] FIG. 3 illustrates a plane view of another liquid
crystal display device formed using a COG process different
from that illustrated in FIG. 2;

[0040] FIG. 4 illustrates a plan view of a liquid crystal
display according to an embodiment of the present invention
formed using a COG process; and

[0041] FIG. 5 illustrates a detailed plan view of the
through-hole shown in FIG. 4.

In the drawings:

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0042] Reference will now be made in detail to the illus-
trated embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0043] FIGS. 4 and 5 illustrate a liquid crystal display
device according to an embodiment of the present invention.

[0044] Referring to FIG. 4, a liquid crystal display
according to an embodiment of the present invention is
formed using a Chip On Glass (COG) process.

[0045] The liquid crystal display device formed by a COG
process includes data driver Integratede Circuit (IC) chips
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38 for applying data signals to data lines (not shown) on a
liquid cytstal panel 32, gate driver IC chips 42 arranged on
a non-display area of the liquid crystal panel 32, and a
controller 50 for generating controlling signals applied to the
gate and data drive IC chips 42 and 38, respectively.

[0046] The controller 50 supplies the data driver IC chips
38 with red, green, and blue digital video data inputted from
an external device (not shown). Further, the controller 50
generates a data controlling signal (e.g., a dot clock (Dclk)
signal, a source shifting clock (SSC) signal, a source
enabling (SOE) signal, and a polarity inversion (POL)
signal, etc.) and a gate controlling signal (e.g., a gate start
pulse (GSP) signal, a gate shifting clock (GSC) signal, and
a gate output enabling (GOE) signal, etc.) using horizontal
and vertical synchronizing signals also inputted from the
external device. In one aspect of the present invention, the
gate controlling signal may be applied to the gate driver IC
chips 42 via a data PCB 36 and a plurality of common lines
(VD).

[0047] The data driver IC chips 38 may be loaded on data
TCPs 40 and, in turn, electrically connected to the data lines
on the liquid crystal panel 32 and the data PCB 36. Each of
the data driver IC chips 38 receive the red, green, and blue
digital video data together with the data controlling signal,
from the controller 32. Red, green, and blue digital video
data for one line may be latched to data driver IC chips 38
in synchrony with the data controlling signal and may be
compensated in accordance with a gamma voltage. The data
driver IC chips 38 convert the gamma-compensated digital
data into analog data signals subsequently apply the con-
verted data signals to the data lines for each gate line
scanned by the gate driver IC chips.

[0048] Arranged on the non-display area of the liquid
crystal panel 32, each of the gate driver IC chips 42 include
a shift register for responding to the gate start pulse GSP
from the controller 50 and for generating a scanning pulse,
and a level shifter for shifting a voltage of the scanning pulse
to a voltage suitable to the driving of a liquid crystal cell.
Further, each of the gate driver IC chips 42 receive direct-
current voltages from an external power supply (not shown).
In response to the gate controlling signal from the controller
50, the gate driver IC chips 42 allow the scanning pulse to
be sequentially applied to each of the gate lines within the
liquid crystal panel 32. Responsive to the scanning pulse,
data signals on the data lines are applied to the liquid crystal
cell via a thin film transistor (not shown).

[0049] The liquid crystal panel 32 includes two opposing
glass substrates 324 and 32b with liquid crystal material
injected therebetween. The gate and data lines are formed to
cross each other on the lower glass substrate 32a.

[0050] The thin film transistor is formed at each crossing
of the gate and data lines and selectively transfers the data
signal from the data line to the liquid crystal cell. The thin
film transistor includes a gate terminal connected to the gate
line, a source terminal connected to the data line, and a drain
terminal connected to a pixel electrode within the liquid
crystal cell.

[0051] Referring still o FIG. 4, a plurality of through-
holes 44 may be formed in the nondisplay area of the liquid
crystal panel 32. Input lines (HL) of the gate driver IC chips
42 may be connected, via the through-holes 44, to the
common lines (VL) extending from the data TCP 40.
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[0052] More specifically, the input lines (HL) of the gate
driver IC chips 42 are formed in a first conductive layer (not
shown) of the lower substrate 32a while the common lines
(VL) are formed in a second conductive layer (not shown),
wherein the second conductive layer is different from the
first conductive layer. The input lines (HL) in the first
conductive layer and the common lines (VL) in the second
conductive layer cross each other. The input lines (HL) and
the common lines (VL) each formed on the different layers
may be selectively connected to each other via contacts 46
formed in through-holes 44 passing through the first and
second conductive layers. In one aspect of the present
invention, the contacts 46 may be made of a conductive
material such as copper (Cu), gold (Au), silver (Ag), chro-
mium (Cr), etc., and combinations thereof, formed in a
process of selectively coating the through-holes 44, as
shown i FIG. 5.

[0053] Referring to FIG. 5, a first input line (HL1) is
connected to a first common line (VL1) by forming the
through-hole 44 and subsequently coating the through-hole
44. Coating the through-hole 44 allows the first input line
(HL1) to be connected to the first common line (VL1).
Accordingly, the first input line (HL1) may receive the gate
driving signals from the controller 50 and the power supply
via the first common line (VL1) such that the first input line
(HL1) may apply gate driving signals to the gate driver IC
chip 42. Similarly, a second input line (HL2) may be
connected to a second common line (VL2) via a contact 46
formed in through-hole 44, wherein the contact 46 is formed
by similarly coating the through-hole 44. Accordingly, coat-
ing the through-hole 44 in the above described manler
allows the second input line (HL.2) to be connected to the
second common line (VL2) such that gate driving signals
applied from the controller 50 and the power supply via the
second common line (VL2) so that the gate driving signals
may be applied to the gate driver IC chip 42.

[0054] Similarl to the first and second input lines (HL1)
and (HL2), the third to (n)th input lines (HL3) to (HLn) may
be selectively connected to the third to (n)th common lines
(VL3) to (VLn), respectively, via the through-holes 44 and
receive the gate driving signals. In one aspect of the present
invention, the gate driving signals may include voltage
signals such as a gate high voltage (VGH) signal, a gate low
voltage (VGL) signal, a common voltage (VCOM) signal, a
ground voltage (GND) signal, and a supply voltage (VCC)
signal from the power supply. In another aspect of the
present invention, controlling signals may include a gate
start pulse (GSP), a gate shift clock (GSC) signal, and a gate
enable (GOE) signal from the controller 50.

[0055] As described above, the liquid crystal display
device according to the present invention allows the forma-
tion of through-holes in a non-display area of a liquid crystal
panel. Accordingly, input lines of the gate driver IC chips
may be connected to common lines for applying the gate
driving signals, via the through-holes. Input portions of the
gate driver IC chips may therefore be simplified and gate
driving signals from the controller of the data PCB and the
power supply may be applied directly to the gate driver IC
chips without passing through any gate PCB.

[0056] Accordingly, the liquid crystal display device
according to the present invention enables the gate driver IC
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chips to be mounted on the liquid crystal panel, thereby
eliminating the introduction of alien materials at a bonding
interface.

[0057] 1t will be apparent to those skilled in the art that
various modifications and variations can be made in the
method of manufacturing a flat panel display device of the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:
1. A liquid crystal display device comprising:

a liquid crystal panel having a plurality of signal lines, a
display area, and a non-display area, wherein a plurality
of liquid crystal cells are formed within the display area
and wherein the plurality of signal lines are capable of
displaying data;

a plurality of integrated circuit chips connected to the
plurality of signal lines, the plurality of integrated
circuit chips for receiving an input signal and for
applying a driving signal to the signal lines;

a plurality of common lines formed on the non-display
area for receiving the input signal; and

a plurality of input lines for connecting the common line
and the integrated circuit chips and applying the input
signal to the integrated circuits.

2. The liquid crystal display device according to claim 1,
wherein the plurality of input lines and the plurality of
common lines are arranged so as to cross each other.

3. The liquid crystal display device according to claim 1,
further comprising:

a lower substrate including a first conductive layer,
wherein the liquid crystal panel includes the lower
substrate; and

a plurality of input lines formed in the first conductive

layer.

4. The liquid crystal display device according to claim 3,
wherein the a lower substrate further comprises a second
conductive layer, different from the first conductive layer,
wherein the plurality of common lines are formed in the
second conductive layer.

5. The liquid crystal display according to claim 4, further
comprising a through-hole through the first and second
conductive layers.

6. The liquid crystal display according to claim 5, wherein
the plurality of input lines and the plurality of common lines
are electrically connected to each other by a contact formed
in the through-hole.

7. The liquid crystal display device according to claim 6,
wherein the contact is from a conductive material.

8. The liquid crystal display device according to claim 7,
wherein the conductive material is any one of copper, gold,
silver, and chrome.

9. The liquid crystal display according to claim 1, wherein
the signal lines include:

a plurality of gate lines; and

a plurality of data lines arranged so as to cross the
plurality of gate lines.
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10. The liquid crystal display device according to claim 9,
further comprising:

a plurality of tape carrier packages;

a plurality of data driver integrated circuit chips mounted
on the plurality of tape carrier packages, for driving the
plurality of data lines; and

a printed circuit board connected to the tape carrier

package.

11. The liquid crystal display device according to claim 1,
wherein the integrated circuit chips include a plurality of
gate driver integrated circuit chips.

12. The liquid crystal display device according to claim
11, wherein the plurality of gate driver integrated circuit
chips are disposed on the non-display area of the liquid
crystal panel.

13. The liquid crystal display device according to claim 1,
further comprising:

a controller for generating a controlling signal required by
the plurality of integrated circuit chips; and

a power supply for generating a voltage signal required by

the plurality of integrated circuit chips.

14. The liquid crystal display device according to claim 1,
wherein the plurality of common lines receive a gate driving
signal.

15. The liquid crystal display device according to claim
14, wherein the gate driving signal includes:

a gate controlling signal; and

a gate power signal.
16. The liquid crystal display device according to claim
15, wherein

the gate controlling signal includes at least one of a gate
start pulse, a gate shift clock signal, and a gate enabled
signal; and

the gate power signal includes at least one of a high level
gate voltage signal, a low level gate voltage signal, a
common voltage signal, a ground voltage signal, and a
power voltage signal.

17. A liquid erystal display device, comprising:

a liquid crystal panel;
a controller for generating controlling signals;

a plurality of common lines connected to the controller,
the plurality of common lines provided in a first con-
ductive layer;

a plurality of input lines formed in a second conductive
layer, the second conductive layer being different than
the first conductive layer, the plurality of input lines
coupled to the plurality of common lines at a crossing
of the plurality of input lines and common lines; and

a plurality of gate driver IC chips coupled to the plurality

of input lines.

18. The liquid crystal display according to claim 17,
wherein the liquid crystal panel includes a non-display area,
wherein the crossing of the plurality of input lines and
common lines occurs within the non-display area.

19. The liquid crystal display according to claim 17,
further comprising a contact formed at the crossing of the
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plurality of input lines and common lines, connected to the wherein the plurality of gate driver IC chips are mounted
plurality of input lines and common lines. onto the lower panel.

20. The liquid crystal display according to claim 17,
wherein the liquid crystal panel includes lower panel, I
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