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7) ABSTRACT

Aliquid crystal display device includes a controller arranged
on a data printed circuit board for receiving externally
generated video data and clock signals and a resistor for
removing electromagnetic noise generated at the controller.
Electromagnetic noise such as ESD, interference from other
signals, etc., which might be transmitted to a gate driver IC
through a resistor formed on a data printed circuit board can
be eliminated using a ground voltage and picture quality can
be thereby be improved.
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LIQUID CRYSTAL DISPLAY DEVICE

[0001] This application claims the benefit of Korean
Patent Application No. P2001-85330, filed on Dec. 26,
2001, which is hereby incorporated by reference for all
purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to liquid crystal dis-
plays, and more particularly to a liquid crystal display
capable of improving a picture quality.

[0004] 2. Discussion of the Related Art

[0005] Generally, pictures arc displayed by liquid crystal
displays (LCDs) by receiving video data signals and selec-
tively controlling light transmittance characteristics of liquid
crystal cells arranged in a matrix pattern within a liquid
crystal display panel. Owing to their light weight, minimized
thickness, and low power consumption, LCDs are finding
uses in an increasing number of applications. Particularly,
chip-on-glass (COG) type LCDs include LSI driver inte-
grated circuits (ICs) mounted on liquid crystal display
panels. Electrical conductors used to apply signals to driver
ICs of COG-type LCDs are fabricated directly on a lower
glass substrate using a line-on-glass (LOG) technique.

[0006] FIG. 1 illustrates a schematic view of a COG-type
LCD fabricated using an LOG technique.

[0007] Referring to FIG. 1, an LCD includes a liquid
crystal display panel 2 having a plurality of pixels are
arranged in a matrix pattern, a plurality of data driver ICs 8
for supplying data signals to a plurality of data lines DL
arranged in the liquid crystal display panel 2, and a plurality
of gate driver ICs 12 for supplying gate signals to a plurality
of gate lines GL also arranged in the liquid crystal display
panel 2.

[0008] The liquid crystal display panel 2 further includes
lower and upper glass substrates 1a and 1D, respectively,
connected to and separated from each other by a layer of
liquid crystal material (not shown). The plurality of gate and
data lines are formed on the lower glass substrate 1a so as
to cross each other. Referring to FIG. 2, a plurality of thin
film transistors (TFTs) are formed where the gate and data
lines cross each other and selectively supply the video data
signals applied to the data lines DL to the liquid crystal cells
Cle. Accordingly, gate terminals of each of the TFTs are
connected to a corresponding gate line GL, source terminals
of each of the TFTs are connected to a corresponding one of
the data lines DL, and drain electrodes of each of the TFTs
are connected to a corresponding pixel electrode within the
liquid crystal cell Cle.

[0009] Referring back to FIG. 1, the plurality of data
driver ICs 8 are mounted on a plurality of data tape carrier
packages (TCPs) 10 and electrically connect the plurality of
data lines DL on the liquid crystal display panel 2 to a data
printed circuit board (PCB) 6. A controller 18 is formed on
the data PCB 6 and controls a power supplier (not shown) in
addition to the data and gate driver ICs 8 and 12. The
controller 18 controls a driving timing of the data and gate
driver ICs 8 and 12 and supplies video data signals to the
plurality of data driver ICs 8. The power supplier generates
driving voltages (e.g., common voltage (Vcom), gate high
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voltage (Vgh), gate low voltage (Vgl), etc.) necessary for
driving the liquid crystal display.

[0010] Dot clock signals (Dclk) and video data signals
(e.g., red R, green G, blue B video data signals) are inputted
from the controller 18 to the plurality of data driver ICs 8.
The plurality of data driver ICs 8 latch the video data signals
in synchrony with the dot clock signal (Dclk). The latched
video data signals are adjusted in accordance with a gamma
voltage. The plurality of data driver ICs 8 convert the
adjusted video data signals to analog data signals and
selectively apply the analog data signals to the plurality of
data lines DL.

[0011] The plurality of gate driver ICs 12 are mounted on
a plurality of gate TCPs 14 and electrically connect the
plurality of the gate lines GL to a gate PCB 4. Each of the
plurality of gate driver ICs 12 includes a shift register (not
shown) for generating scanning pulses in response to gate
start pulses (GSP) inputted from the controller 18 and a level
shifter (not shown) for shifting a voltage of the scanning
pulses to a level suitable for driving each of the liquid crystal
cells within the liquid crystal display panel. Accordingly,
each of the TFTs responds to the scanning pulses applied to
the plurality of gate lines GL by applying the analog data
signals to corresponding pixel electrodes of liquid crystal
cells Cles.

[0012] Referring to FIG. 3, gate signals necessary for
driving the plurality of gate driver ICs 12 included within
COG-type LCDs are applied to the gate PCB 4 via the data
PCB 6, the data TCP 10, a line resistor 16, and a gate TCP
14. The line resistor 16 is formed on the liquid crystal
display panel 2 and has a resistance value of about 1009Q. As
the LCD is a COG-type device, gate signals supplied
through the line resistor 16 are transmitted to each of the
gate driver ICs 12 via the gate PCB 4 without the use of any
flexible printed circuit (FPC).

[0013] Due to the presence of the line resistor 16, a voltage
value of the gate signals reaching the gate driver ICs 12 must
be compensated for and increased by a magnitude of ten to
several hundreds of times greater than that required by gate
signals transmitted through the FPC. Since the controller 18
cannot eliminate any externally generated electromagnetic
noise (e.g., electrostatic discharges (ESD), interference by
other signals, ctc.), gate signals inputted to the gate driver
ICs 12 by the controller may be distorted. Accordingly, a
picture quality generated by the COG-type LCD may be
deteriorated.

SUMMARY OF THE INVENTION

[0014] Accordingly, the present invention is directed to a
liquid crystal display that substantially obviates one or more
of the problems due to limitations and disadvantages of the
related art.

[0015] An advantage of the present invention provides a
liquid crystal display capable of improving a picture quality.

[0016] Another advantage of the present invention pro-
vides a liquid crystal display includes a controller arranged
on a data printed circuit board for receiving externally
generated video data and dot clock signals and a resistor for
removing electromagnetic noise.

[0017] 1In one aspect of the present invention, the resistor
may include at least one resistor arranged between a ground
voltage and an output line of the controller.
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[0018] In another aspect of the present invention, the
resistor may have a resistance value of about 30-50Q.

[0019] In yet another aspect of the present invention, the
line resistor is formed at a non-display area of the liquid
crystal display panel.

[0020] In still another aspect of the present invention, the
liquid crystal display may include a data driver for applying
a data signal generated by the controller, a gate driver for
applying a gate signal generated by the controller, and a
liquid crystal display panel having data lines connected to
the data driver and gate lines connected to the gate driver
and crossing the data lines at corresponding pixel areas.

[0021] In an additional aspect of the present invention, the
data driver may be mounted on a data tape carrier package,
the gate driver may be mounted on a gate tape carrier
package, and a gate printed circuit board may be connected
to the gate tape carrier package.

[0022] 1In one aspect of the present invention, the control-
ler may generate and supply a gate signal to the gate driver
via the data tape carrier package, the line resistor, and the
gate tape carrier package.

[0023] In another aspect of the present invention, the
output line of the controller may be arranged between at
least one of an output line of a gate start pulse GSP, a gate
shift clock GSC, and a gate output enable GOE signal.

[0024] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
in part will be apparent from the description, or may be
learned by practice of the invention. These and other advan-
tages of the invention will be realized and attained by the
structure particularly pointed out in the written description
and claims hereof as well as the appended drawings.

[0025] 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

[0026] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0027]

[0028] FIG. 1 illustrates a schematic view of COG-type
liquid crystal display;

[0029] FIG. 2 illustrates a circuit diagram of a liquid
crystal display panel within the liquid crystal display shown
in FIG. 1;

[0030] FIG. 3 illustrates a transmission path of gate con-
trol signals that are generated by the controller shown in
FIG. 1;

[0031] FIG. 4 illustrates a schematic view of a liquid
crystal display according to one aspect of the present inven-
tion; and

In the drawings:
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[0032] FIG. 5 illustrates a transmission path of gate con-
trol signals that are generated by a controller shown in FIG.

4.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0033] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are
illustrated in the accompanying drawings.

[0034] Referring to FIG. 4, a liquid crystal display
according to one aspect of the present invention may, for
example, include a liquid crystal display panel 32 having
pixels arranged in a matrix pattern, a plurality of data driver
ICs 38 for supplying data signals to a plurality of data lines
(not shown) arranged on the liquid crystal display panel 32,
a plurality of gate driver ICs 42 for supplying gate signals to
a plurality of gate lines (not shown) arranged on the liquid
crystal display panel 32, a controller 48, a resistor 50, and a
data PCB 36 supporting the controller 48 and resistor 50.

[0035] Referring to FIG. 4, the liquid crystal panel 32 may
include lower and upper glass substrates 31a and 315,
respectively, connected to and separated from each other by
a layer of liquid crystal material (not shown). The plurality
of gate and data lines may be formed on the lower glass
substrate 31a so as to cross each other (e.g., perpendicu-
larly). A plurality of TFTs, similar to those shown in FIG. 2,
may be formed where the gate and data lines cross each
other and selectively supply the video data signals applied to
the data lines to the liquid crystal cells Cle. Accordingly,
gate terminals of each of the TFTs are connected to a
corresponding gate line, source terminals of each of the
TFTs are connected to a corresponding one of the data lines,
and drain electrodes of each of the TFTs are connected to a
corresponding pixel electrode within the liquid crystal cell
Cle.

[0036] Dot clock signals (Dclk) and video data signals
(e.g., red R, green G, blue B video data signals) may be
inputted from the controller 48 to the plurality of data driver
ICs 38. The plurality of data driver ICs 38 latch the video
data signals in synchrony with the dot clock signals (Dclk).
The latched video signals are adjusted in accordance with a
gamma voltage. The plurality of data driver ICs 38 convert
the adjusted data signals into analog data signals and selec-
tively apply the analog data signals to the plurality of data
lines.

[0037] The plurality of data driver ICs 38 are mounted on
a plurality of tape carrier packages (TCPs) 40 and electri-
cally connect the plurality of data lines to a data printed
circuit board (PCB) 36. A resistor 50 and a controller 48 are
arranged on the data PCB 36. The resistor 50 is provided for
eliminating electromagnetic noise such as ESD, interference
by other signals, etc., present at the data PCB 36. The
controller 48 is provided for controlling a driving timing of
the plurality of data and gate driver ICs 38 and 42, respec-
tively, and supply video data signals to the plurality of data
driver ICs 38. A power supplier (not shown), for generating
various driving voltages (c.g., common (Vcom), gate high
(Vgh), gate low (Vgl) voltages, etc.) used to drive the liquid
crystal display, may also be arranged on the data PCB 36.

[0038] Referring to FIGS. 4 and 5, in one aspect of the
present invention, the resistor 50 may be formed in parallel
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between a ground voltage (GND) and a gate signal output
line of the controller 48. The gate signals outputted from the
output line of the controller 48 may be transmitted to the
gate PCB 34 via the data PCB 36. In another aspect of the
present invention, the resistor 50 may be provided as at least
one resistor. Signals outputted by the controller 48 may, for
example, include a supplying voltage (Vee), a ground volt-
age (GND), a gate high voltage (Vgh), a gate low voltage
(Vgl), a gate start pulse (GSP), a gate shift clock (GSC), a
gate output enable (GOE), etc. Among the aforementioned
signals outputted by the controller 38, the GSP, GSC, and
GOE may be influenced by electromagnetic noise. Accord-
ingly, the resistor 50 may be formed between output lines
corresponding to each of the signals that may be influenced.

[0039] According to the principles of the present inven-
tion, the resistor 50 may be provided to have a resistance
value between about 30-50€2. When the resistor 30 has a
resistance value between about 10-209, the gate signals
cannot be suitably outputted to the data PCB 36. Accord-
ingly, the gate signals are removed by the ground voltage
GND at the resistor 50 and are not displayed. When the
resistor 50 has resistance value over about 602, the LCD
consumes an excessive amount of current.

[0040] Any electromagnetic noise generated at the resistor
50 is dissolved to the ground voltage GND connected to the
resistor 50. Accordingly, gate signals, undistorted by elec-
tromagnetic noise, may be outputted to the gate PCB 34 via
the data TCP 40, a line resistor 46, and a gate TCP 44.

[0041] The line resistor 46 may be formed on the liquid
crystal panel 32 and have a resistance value of about 100€2.
As the LCD device illustrated in FIG. 4 is a COG-type
device, the gate signals supplied through the line resistor 46
are transmitted, substantially undistorted by electromagnetic
noise, to the plurality of gate driver ICs 42 via the gate PCB
M.

[0042] The plurality of gate driver ICs 42 may be mounted
on a plurality of gate TCPs 44 and electrically connect the
plurality of gate lines to the gate PCB 34. The gate signals
required to drive the plurality of gate driver ICs 42 are
generated at the controller 48. The gate signals generated by
the controller 48 are substantially undistorted by any elec-
tromagnetic noise due to the presence of the resistor 50
arranged on the data PCB 36.

[0043] Each of the plurality of gate driver ICs 42 includes
a shift register (not shown) for sequentially generating
scanning pulses in response to the gate start pulse (GSP)
transmitted by the gate PCB 34, and a level shifter (not
shown) for shifting a voltage of the scanning pulses to a
level suitable for driving each of the plurality of liquid
crystal cells. Accordingly, each of the TFTs responds to the
scanning pulses applied to the plurality of gate lines GL by
applying the analog data signals to corresponding pixel
electrodes of liquid crystal cells Clcs.

[0044] According to the principles of the present inven-
tion, a liquid crystal display may include a resistor arranged
on a data PCB to eliminate electromagnetic noises present at
the data PCB. Accordingly, gate signals generated by a
controller arranged on the data PCB may be transmitted to
driver ICs in a substantially undistorted form. Because gate
signals are transmitted to driver ICs, a picture quality of the
LCD may be improved.
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[0045] Tt will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

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

a plurality of gate driver integrated circuits;

a controller for supplying gate signals to the plurality of
gate driver integrated circuits, the controller including
an output line;

a first resistor coupled directly to the output line.

2. The liquid crystal display device according to claim 1,
wherein the first resistor connects the output line to a ground
voltage.

3. The liquid crystal display device according to claim 1,
wherein gate signals applied to the plurality of gate driver
integrated circuits are substantially undistorted by electro-
magnetic noise.

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

a plurality of data driver integrated circuits; and

a data printed circuit board, wherein signals capable for
driving the plurality of data driver integrated circuits
are transmitted through the data printed circuit board,
and wherein the controller is arranged on the data
printed circuit board.

5. The liquid crystal display device according to claim 1,

further comprising:

a plurality of data lines connected to the plurality of data
driver integrated circuits; and

a printed circuit board electrically connected to the plu-
rality of data lines, wherein the first resistor is arranged
on the printed circuit board.

6. The liquid crystal display device according to claim 1,

further comprising:

a gate printed circuit board;

a plurality of gate tape carrier packages mounted on the
gate printed circuit board,

a plurality of data tape carrier packages;
a liquid crystal panel; and

a second resistor formed on the liquid crystal panel.

7. The liquid crystal display device according to claim 1,
wherein the first resistor has a resistance value between
about 30-5092.

8. A liquid crystal display device, comprising:

a controller arranged on a data printed circuit board for
receiving clock and video data signals; and

a resistor for removing the electromagnetic noise present

at the controller.

9. The liquid crystal display device according to claim 8,
wherein the resistor comprises at least one resistor arranged
between a ground voltage and an output line of the control-
ler.
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10. The liquid crystal display device according to claim 8,
wherein the resistor has a resistance value between about
30-50Q.

11. The liquid crystal display device according to claim 8§,
further comprising:

a liquid crystal display panel;

a plurality of data lines arranged on the liquid crystal
display panel,

a plurality of gate lines arranged on the liquid crystal
display panel and crossing the plurality of data lines;

a data driver for applying a data signal generated by the
controller to the plurality of data lines; and

a gate driver for applying a gate signal generated by the

controller to the plurality of gate lines.

12. The liquid crystal display device according to claim
11, further comprising a line resistor arranged at a non-
display area of the liquid crystal display panel.

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

a data tape carrier package, the data driver being mounted
on the data tape carrier package;

a gate tape carrier package, the gate driver being mounted
on the gate tape carrier package; and
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a gate printed circuit board connected to the gate tape

carrier package.

14. The liquid crystal display device according to claim
13, the controller capable of generating a gate signal receiv-
able by the gate driver via the data tape carrier package, the
line resistor, and the gate tape carrier package.

15. The liquid crystal display device according to claim 9,
wherein the output line comprises at least one of an output
line of a gate start pulse GSP, a gate shift clock GSC, and a
gate output enable GOE signal.

16. A method of operating a liquid crystal display device,
comprising;

receiving clock and video data signals by a controller
formed on a data printed circuit board; and

removing electromagnetic noise present at the controller.

17. The method according to claim 16, wherein the
removing is performed by directly connecting resistor to an
output line of the controller.

18. The method according to claim 17, further comprising
arranging the resistor on the data printed circuit board.

19. The method according to claim 18, further comprising
coupling the resistor to a ground voltage.
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