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(57) ABSTRACT

A line on glass (LOG) type liquid crystal display includes a
liquid crystal display panel having a liquid crystal cell
matrix, at least two integrated circuits for driving the liquid
crystal display panel, and signal lines formed directly on a
substrate of the liquid crystal display panel such that resis-
tance values of the signal lines at an input terminal of each
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LIQUID CRYSTAL DISPLAY OF LINE ON GLASS
TYPE AND DRIVING METHOD THEREOF

[0001] This application claims the benefit of Korean
Patent Application No. P2003-72867 filed in Korea on Oct.
20, 2003, which is hereby incorporated reference.

BACKGROUND OF THE INVENTION

[0002]

[0003] This invention relates to a liquid crystal display,
and more particularly to a line on glass (LOG) type liquid
crystal display and a driving method thereof to prevent
deterioration of picture quality.

[0004] 2. Description of the Related Art

[0005] Generally, a liquid crystal display (LCD) controls
a light transmittance of a liquid crystal having a dielectric
anisotropy using an electric field to thereby display a picture.
To this end, the LCD includes a liquid crystal display panel
for displaying a picture, and a driving circuit for driving the
liquid crystal display panel. In the liquid crystal display
panel, liquid crystal cells control light transmittance in
accordance with pixel signals to thereby display a picture.
The driving circuit includes a gate driver for driving gate
lines of the liquid crystal display panel, a data driver for
driving the data lines, a timing controller for controlling a
driving timing of the gate driver and the data driver, and a
power supply for supplying power signals required for
driving the liquid crystal display panel and the driving
circuit.

[0006] The data driver and the gate driver are separated
into a plurality of integrated circuits (IC’s) that are manu-
factured as chips. Each of the integrated drive IC’s is
mounted in an open IC area of a tape carrier package (TCP)
or in a base film of the TCP by a chip on film (COF) system,
and is electrically connected to the liquid crystal display
panel by tape automated bonding (TAB) system. Alterna-
tively, the drive IC may be directly mounted onto the liquid
crystal display panel by a chip on glass (COG) system. The
timing controller and the power supply are manufactured as
a chip and mounted on a main printed circuit board (PCB).

[0007] The drives IC’s connected to the liquid crystal
display panel by the TCP are connected, via a flexible
printed circuit (FPC) and a sub-PCB, to the timing controller
and the power supply on the main PCB. More specifically,
the data drive IC’s receive data control signals and pixel data
from the timing controller mounted onto the main PCB and
power signals from the power supply by way of the FPC and
the data PCB. The gate drive IC’s receive gate control
signals from the timing controller mounted onto the main
PCB and power signal from the power supply by way of the
PCB.

[0008] The drive IC’s mounted onto the liquid crystal
display panel by the COG system receive control signals
from the timing controller mounted onto the main PCB and
power signals from the power supply through the FPC and
line on glass (LOG) type signal lines provided at the liquid
crystal display panel. Even when the drive IC’s are con-
nected, via the TCP, to the liquid crystal display panel, the
LCD adopts the LOG-type signal lines to eliminate the PCB,
thereby having a thinner thickness. Particularly, the gate
PCB delivering a relatively small number of signals is

1. Field of the Invention

Apr. 21, 2005

removed, and signal lines for applying gate control signals
and power signals to the gate drive IC’s are provided on the
liquid crystal display panel in a LOG type. Thus, the gate
drive IC’s mounted in the TCP receives the control signals
from the timing controller and the power signals from the
power supply by way of the main PCB, FPC, the data PCB,
the data TCP, the LOG-type signal lines and the gate TCP in
turn. In this case, the gate control signals and the gate power
signals applied to the gate drive IC’s are distorted by line
resistances of the LOG-type signal lines, thereby causing
quality deterioration in a picture displayed on the liquid
crystal display panel.

[0009] FIG. 1 is a schematic plan view showing a con-
figuration of a related art line on glass (LOG) type liquid
crystal display. As shown in FIG. 1, a LOG-type LCD
having no gate PCB includes a main PCB 20 having a timing
controller 22 and a power supply 24, a data PCB 16
connected, via a FPC 18, to the main PCB 20, a data TCP
12 having a data driving IC 14 connected between the data
PCB 16 and liquid crystal display panel 6, and a gate TCP
8 having a gate driving IC 10 connected to the liquid crystal
display panel 6.

[0010] In the liquid crystal display panel 6, a thin film
transistor array substrate 2 and a color filter array substrate
4 are joined to each other and have a liquid crystal therebe-
tween. Such a liquid crystal display panel 6 is provided with
liquid crystal cells driven independently by respective thin
film transistors, which are adjacent to where gate lines GL
and data lines DL cross each other. More particularly, the
thin film transistor applies a pixel signal from the data line
DL to the liquid crystal cell in response to a scanning signal
from the gate line GL.

[0011] The data drive IC 14 is connected, via the data TCP
12 and a data pad of the liquid crystal display panel, to the
data line DL. The data drive IC 14 converts a pixel data into
an analog pixel signal and applies it to the data line DL. The
data drive IC 14 receives a data control signal, a pixel data
and power signals from the timing controller 22 and the
power supply 24 mounted onto the main PCB 20 by way of
the data PCB 16 and the FPC 18.

[0012] The gate drive IC 10 is connected, via the gate TCP
8 and a gate pad of the liquid crystal display panel 6, to the
gate line GL. The gate drive IC 10 sequentially applies a
scanning signal having a gate high voltage VGH to the gate
lines GL. Further, the gate drive 1C 10 applies a gate low
voltage VGL to the gate lines GL in the remaining interval
excluding a time interval when the gate high voltage VGH
has been supplied.

[0013] The gate control signals and the power signals from
the timing controller 22 and the power supply 24 on the main
PCB 20 are applied, via the FPC 18 and the data PCB 16, to
the data TCP 12. The gate control signals and the power
signals applied via the data TCP 12 are applied, via a
LOG-type signal line group 26 provided at the edge area of
the thin film transistor array substrate 2, to the gate TCP 8.
The gate control signals and the power signals applied to the
gate TCP 8 are input via input terminals of the gate drive IC
10. Further, the gate control signals and the power signals
are outputted via output terminals of the gate drive IC 10,
and applied, via the gate TCP 8 and the LOG-type signal line
26, to the gate drive IC 10 mounted in the next gate TCP §.

[0014] The LOG-type signal line group 26 includes signal
lines for supplying direct current driving voltages from the



US 2005/0083474 Al

power supply 24, such as a gate low voltage VGL, a gate
high voltage VGH, a common voltage VCOM, a ground
voltage GND and a base driving voltage VCC; and gate
control signals from the timing controller 22, such as a gate
start pulse GSP, a gate shift clock signal GSC and a gate
enable signal GOE. Such a LOG-type signal line group 26
is formed from the same gate metal layer as the gate lines at
a specific pad area of the thin film transistor array substrate
2 in a fine pattern. Further, the LOG-type signal line group
26 is in contact with the gate TCP 8 at contact portion A,
which has a contact resistance. Thus, the LOG-type signal
line group 26 has a larger line resistance than signal lines on
a gate PCB. This line resistance distorts gate control signals
(i.e., GSP, GSC and GOE) and power signals (i.c., VGH,
VGL, VCC, GND and VCOM) transmitted via the LOG-
type signal line group 26, thereby generating a horizontal
stripe and/or stain, which causes a deterioration of picture
quality, such as cross talk in a dot pattern and a greenish hue.

[0015] FIG. 2 is a view for explaining a horizontal line
stripe phenomenon in the liquid crystal display panel shown
in FIG. 1. As shown in FIG. 2, the LOG-type signal line
group 26 supplying the gate control signals (i.e., GSP, GSC
and GOE) and power signals (VGH, VGL, VCC, GND and
VCOM) includes first to third LOG-type signal line groups
LOG1 to LOG3 between the gate TCPs 8. The first to third
LOG-type signal line groups LOG1 to LOG3 have line
resistances a, b and ¢ proportional to the line length thereof,
respectively, and are connected, via the gate TCP 8 and the
gate drive IC 10, to each other in series. The first to third
LOG-type signal line groups LOG1 to LOG3 generate a
level difference between the gate control signals (i.c., GSP,
GSC and GOE) and power signals (VGH, VGL, VCC, GND
and VCOM) input for each gate drive IC 10. As a result, a
brightness difference is generated between horizontal line
blocks A to C that are driven by different gate drive IC’s and
thereby cause the appearance of a horizontal line stripe 32.

[0016] The first gate drive IC 10 is supplied with gate
control signals GSP, GSC and GOE and power signals VGH,
VGL, VCC, GND and VCOM across a line resistance a<2 of
the first LOG-type signal line group LOGI; the second gate
drive IC 10 is supplied with such gate control signals across
line resistances af2+b&2 of the first LOG-type signal line
group LOGI and the second LOG-type signal line group
LOG2; and the third gate drive IC 10 is supplied with gate
control signals across line resistances aQ+bQ+c€2 of the first
to third LOG-type signal line groups LOGI to LOG3. Thus,
a different voltage drop is generated among scanning pulses
VG1 to VG3 applied to the gate lines at the first to third
horizontal blocks A to C driven by different gate drive IC’s
10, thereby causing horizontal line stripes 32 among the
horizontal line blocks A to C.

SUMMARY OF THE INVENTION

[0017] Accordingly, the present invention is directed to a
liquid crystal display and a driving method thereof that
substantially obviates one or more of the problems due to
limitations and disadvantages of the related art.

[0018] An object of the present invention to provide a
liquid crystal display and a driving method thereof for
preventing a deterioration of picture quality due to signal
distortion.

[0019] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
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in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0020] In order to achieve these and other objects of the
invention, a line on glass (LOG) type liquid crystal display
includes a liquid crystal display panel having a liquid crystal
cell matrix, at least two integrated circuits for driving the
liquid crystal display panel, and signal lines formed directly
on a substrate of the liquid crystal display panel such that
resistance values of the signal lines at an input terminal of
each integrated circuit are different.

[0021] A driving method of a line on glass (LOG) type
liquid crystal display according to another aspect of the
present invention includes providing signal lines directly on
a substrate of the liquid crystal display panel such that
resistance values of the signal lines at an input terminal of
each integrated circuit are different; and driving the liquid
crystal display panel using said driving signals applied to the
integrated circuits.

[0022] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] These and other objects of the invention will be
apparent from the following detailed description of the
embodiments of the present invention with reference to the
accompanying drawings.

[0024] FIG. 1 is a schematic plan view showing a con-
figuration of a conventional line on glass (LOG) type liquid
crystal display.

[0025] FIG. 2 is a view for explaining a horizontal line
stripe phenomenon in the liquid crystal display panel shown
in FIG. 1.

[0026] FIG. 3 is a schematic plan view showing a con-
figuration of a LOG-type liquid crystal display according to
an embodiment of the present invention.

[0027] FIG. 4 illustrates a line resistance relationship
among the LOG-type signal lines shown in FIG. 3.

[0028] FIG. 5 illustrates a width of each LOG-type signal
line shown in FIG. 4.

[0029] FIG. 6A and FIG. 6B are waveform diagrams of
gate signals generated from gate drive IC’s according to the
related art and the present invention, respectively.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0030] FIG. 3 schematically shows a LOG-type liquid
crystal display according to an embodiment of the present
invention. As shown in FIG. 3, the LOG-type liquid crystal
display includes a liquid crystal display panel 106 having a
liquid crystal cell matrix, gate drive IC’s 110 for driving gate
lines GL of the liquid crystal display panel 106, data drive
IC’s 114 for driving the data lines DL of the liquid crystal
display panel 106, a timing controller 122 for controlling a
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driving timing of the gate drive IC’s 110 and the data drive
IC’s 114, and a power supply 124 for generating a driving
voltage required for a driving of the liquid crystal display.
The power supply 124 generates driving voltages (i.e., a gate
high voltage VGH, a gate low voltage VGL, a reference
gamma voltage and a common voltage VCOM, etc.)
required for a driving of the liquid crystal display using a
voltage input from a system power supply (not shown) to
thereby apply the driving voltages to the timing controller
122, the data drive IC 114 and the gate drive IC 110.

[0031] The timing controller 122 interfaces video data R,
G and B from the graphic card to apply them to the data
drive IC 114. Further, the timing controller 122 generates
timing signals and control signals for controlling a timing of
the data and gate drive IC’s 114 and 110 in response to a
control signal from the graphic card.

[0032] In the liquid crystal display panel 106, a thin film
transistor array substrate 102 and a color filter array sub-
strate 104 are joined to each other with a liquid crystal
therebetween. Such a liquid crystal display panel 106 is
provided with liquid crystal cells that are each driven
independently by a thin film transistor adjacent to a crossing
of a gate line GL and a data line DL. The thin film transistor
applies a pixel signal from the data line DL to a liquid crystal
cell in response to a scanning signal from the gate line GL.

[0033] The data drive IC 114 is connected, via the data
TCP 12 and a data pad of the liquid crystal display panel, to
the data line DL. The data drive IC 114 converts pixel data
into an analog pixel signal and applies the analog pixel data
to the data line DL. The data drive IC 114 receives a data
control signal, pixel data and power signals from the timing
controller 122 and the power supply 124 mounted on the
main PCB 120 by way of the data PCB 116 and the FPC 118.

[0034] The gate drive IC 110 is connected, via the gate
TCP 108 and a gate pad of the liquid crystal display panel
106, to the gate line GL. The gate drive IC 110 sequentially
applies a scanning signal having a gate high voltage VGH to
the gate lines GL. Further, the gate drive IC 110 applies a
gate low voltage VGL to the gate lines GL in the remaining
interval excluding a time interval when the gate high voltage
VGH has been supplied.

[0035] The gate control signals and the power signals from
the timing controller 122 and the power supply 124 are
applied, via a data PCB 116, to a data TCP 112. The gate
control signals and the power signals applied via the data
TCP 12 are applied, via a LOG-type signal line 126 provided
at an edge area of the thin film transistor array substrate 102,
to the gate TCP 108. The gate control signals and the power
signals applied to the gate TCP 108 are input, via input
terminals of the gate drive IC 110, to the gate drive IC 110.
Further, the gate control signals and the power signals are
output via output terminals of the gate drive IC 110, and
applied, via the gate TCP 108 and the LOG-type signal line
group 126, to the gate drive IC 110 mounted in the next gate
TCP 108.

[0036] The LOG-type signal line group 126 includes sig-
nal lines for supplying direct current driving voltages from
the power supply 24, such as a gate low voltage VGL, a gate
high voltage VGH, a common voltage VCOM, a ground
voltage GND and a base driving voltage VCC; and gate
control signals from the timing controller 22, such as a gate
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start pulse GSP, a gate shift clock signal GSC and a gate
enable signal GOE. Such a LOG-type signal line group 126
has line resistance included in the LOG-type signal line
group 126 in accordance with a position of the LOG-type
signal line group 126. The line resistance of a particular
LOG-type signal line group 126 is set based in accordance
with its position a plurality of the gate TCP’s.

[0037] In other words, a LOG-type signal line group 126
has a smaller resistance value as it is positioned farther from
the data drive IC 114. More specifically, a first line resistance
aQ of the first LOG-type signal line group LOGI positioned
at the input terminal of the first gate drive IC 110A is larger
than a second line resistance bQ of the second LOG-type
signal line group LOG2 positioned at the input terminal of
the second gate drive IC 110B, as shown in FIG. 4. The
second line resistance b€ is smaller than or equal to a third
line resistance cQ of the third LOG-type signal line group
LOG3. For example, the first line resistance aQ has a large
resistance value, that is, of about 300Q that is relatively
large enough to render the second line resistance b2 and
third line resistance cQ, which are respectively about 90Q
and 80, as being substantially smaller.

[0038] Such a relationship of resistance values can be
done with wiring width w1 of the first LOG-type signal line
group LOGI being smaller than a wiring width w2 of the
second LOG-type signal line group LOG2; and the wiring
width w2 of the second LOG-type signal line group LOG2
being smaller than or equal to a wiring width w3 of the third
LOG-type signal line group L.OG3. In other words, the
wiring width of the LOG-type signal line supplying gate
power signals including a gate low voltage VGL, a gate high
voltage VGH, a common voltage VCOM, a ground voltage
GND and a base driving voltage VCC is gradually enlarged
as it 1s positioned father from the data drive IC 114. Herein,
a gate control signal to a gate TCP 108 is then insensitive to
a line resistance irrespective of the position of the the gate
TCP 108.

[0039] As described above, the second resistance bQ and
third resistance ¢ become intangibly small compared to the
first line resistance a formed at the input terminal of the first
gate drive IC 110A, thereby equalizing a resistance loaded
on the input terminal of each gate drive IC 110. Such a first
line resistance aQ limits a current amount I of the gate power
signal. Thus, a current amount I applied to each gate drive
IC 110A to 110C via the remaining signal line group LOG2
and LOG3 connected, in series, to the first LOG signal line
group LOGI is limited.

[0040] Owing to such a limitation of the current amount,
an affect of the line resistances b2 and c€2 of the second and
third LOG-type signal line groups on a voltage component
of the gate power signal is reduced intangibly. Thus, as the
same gate driving signal is applied, via each gate drive IC
110A to 110C, to the gate line GL, a brightness difference
among the horizontal line blocks A, B and Cis prevented. In
particular, the difference of the gate high voltage VGH
supplied to each gate drive IC 110 is prevented. Thus, as the
same gate high voltage VGH is applied, via each gate drive
IC 110A to 110C, to the gate line GL, a brightness difference
among the horizontal blocks A, B and C is not generated.

[0041] The effect of preventing a gate voltage difference
for each gate drive IC 110 caused by the first LOG-type
signal line group LOGI having a relatively large first line
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resistance a appears sharply when a scanning signal shown
in FIG. 6A is applied to the gate line GL. More specifically,
when the scanning signal falls, there is generated a feed
through voltage AVp corresponding to a voltage difference
between a data voltage supplied to the data line DL and a
liquid crystal voltage charged in the liquid crystal cell as
indicated in the following Equation (1)

c
AVp= —%

o (VGH-VGLDAAAA

[0042] Inthe above Equation (1), the feed through voltage
AVp has a magnitude varied in accordance with a voltage
difference (i.e., VGH-VGL=AVg) between the gate high
voltage VGH and the gate low voltage VGL applied to the
liquid crystal display panel to thereby cause a flicker.

[0043] In order to prevent such a flicker, a gate voltage
difference is reduced with the scanning signal shown in FIG.
6A, thereby lowering the feed through voltage AVp. In other
words, when the scanning signal falls, the gate high voltage
VGH has a voltage lowered to a reference voltage VDD, so
that a voltage between the gate high voltage VGH and the
gate low voltage VGL becomes substantially equal to a
voltage difference between the reference voltage VDD and
the gate low voltage VGL. Thus, a value of AVg can be
reduced to lower the feed through voltage AVp proportional
to AVg, thereby preventing a flicker.

[0044] The first to third line resistances aQ2, b€2 and cQ
included in the first to third LOG-type signal line groups
LOGI to LOG3 are decreased, so that a voltage level of the
gate high voltage VGH is varied to result in a less varied
reference voltage VDD for each gate TCP 108. In other
words, since the line resistances aQ, bQ and ¢ of the
LOG-type signal line 126 are added to each other as it goes
from the first gate drive IC 110A into the third gate drive IC
110C, first to third gate reference voltages VDD1, VDD2
and VDD3 applied to the horizontal line blocks has a
relationship of VDD1<VDD2<VDD3. Since the first line
resistance aQ of the first LOG-type signal line group LOG1
has a relatively large resistance value, the second and third
line resistances bQ and cQ are less significant. Such a first
line resistance a limits a current amount I applied to each
gate drive IC 110A to 110C via the remaining signal line
group LOG2 and LOG3 connected, in series, to the first
LOG signal line group LOG1. Owing to such a limitation of
the current amount, an affect of the line resistances bQ and
cQ of the second and third LOG-type signal line groups to
a voltage component of the gate power signal is reduced
intangibly. Thus, as an almost similar gate reference voltage
signal VDD is applied, via each gate drive IC 110A to 110C,
to the gate line GL, a brightness difference among the
horizontal line blocks A, B and C is prevented. Accordingly,
as the same gate reference voltage VDD is applied, via each
gate drive IC 110, to the gate line GL as shown in FIG. 6B,
adifference of the feed through voltage can be prevented and
thus a brightness difference among the horizontal line blocks
A, B and C can be prevented.

[0045] As described above, according to the present
invention, a line resistance included in the first LOG-type
signal line group located at the input terminal of the first gate
drive IC has a relatively high value. To this end, wiring
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widths of the 1st to nth LOG-type signal line groups are
different. Accordingly, a variation in the gate high voltage
caused by the line resistance is prevented, so that the feed
through voltage difference and the brightness difference
between the horizontal blocks can be prevented. Further-
more, according to the present invention, a width of the
LOG-type signal line supplying the gate high voltage is
formed differentially, so that a formation area of the LOG-
type signal line applying the gate low voltage can be assured
to permit an easy design.

[0046] Although the present invention has been explained
by the embodiments shown in the drawings described above,
it should be understood to the ordinary skilled person in the
art that the invention is not limited to the embodiments, but
rather that various changes or modifications thereof are
possible without departing from the spirit of the invention.
Accordingly, the scope of the invention shall be determined
only by the appended claims and their equivalents.

What is claimed is:
1. A line on glass type liquid crystal display, comprising:

a liquid crystal display panel having a liquid crystal cell
ma’trix;

at least two integrated circuits for driving the liquid
crystal display panel; and

signal lines formed directly on a substrate of the liquid
crystal display panel such that resistance values of the
signal lines at an input terminal of each integrated
circuit are different.

2. The LOG-type liquid crystal display according to claim
1, wherein a resistance of a signal line positioned at the input
terminal of a first integrated circuit of said at least two
integrated circuits is larger than that of a signal line posi-
tioned at the input terminal of a second integrated circuit.

3. The LOG-type liquid crystal display according to claim
1, wherein a wiring width of each signal line positioned at
each input terminal of a first integrated circuit of said at least
two integrated circuits is different than a wiring width of
each signal line positioned at each input terminal of a second
integrated circuit.

4. The LOG-type liquid crystal display according to claim
1, further comprising: a gate line provided at the liquid
crystal display panel, wherein the integrated circuit is a gate
integrated circuit for applying a gate signal to a gate line.

5. The LOG-type liquid crystal display according to claim
4, further comprising: a data integrated circuit for applying
a data signal to a data line crossing the gate line.

6. The LOG-type liquid crystal display according to claim
5, wherein a first wiring width of a first group of signal lines
adjacent to the data integrated circuit is smaller than a
second wiring width of a second group of signal lines
positioned farther away from the data integrated circuit.

7. The LOG-type liquid crystal display according to claim
4, wherein said gate integrated circuit is supplied with any
one of a high logical voltage of the gate signal, a low logical
voltage of the gate signal, a base common voltage, a ground
voltage and a common voltage via the signal lines.

8. A driving method of a line on glass type liquid crystal
display, comprising the steps of:
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providing signal lines directly on a substrate of the liquid
crystal display panel in such that resistance values of
the signal lines at an input terminal of each integrated
circuit are different; and

driving the liquid crystal display panel using said driving
signal applied to the integrated circuits.
9. The method according to claim 8, wherein said step of
applying said driving signal to the integrated circuits
includes:

limiting a current component of said driving signal
applied to each integrated circuit by a relatively large
resistance value of the signal line provided at the input
terminal of the first integrated circuit of said at least two
integrated circuits.
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10. The method according to claim 8, wherein said step of
applying said driving signal to the integrated circuits
includes:

supplying at least one of a high logical voltage of a gate
signal, a low logical voltage of the gate signal, a base
common voltage, a ground voltage and a common
voltage for driving gate lines of the liquid crystal
display panel.

11. The method according to claim 10, wherein said gate
signal is changed from a gate reference voltage, which has
a lower voltage level than a gate high voltage, into a gate low
voltage when said gate signal falls.
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