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7) ABSTRACT

The present invention discloses a liquid crystal display
device, including: a liquid crystal panel having a plurality of
gate lines arranged in a transverse direction, a plurality of
data lines arranged in a longitudinal direction perpendicular
to the gate lines, and a plurality of pixels defined by the gate
and data lines, the data lines having odd data lines and even
data lines; a plurality of gate drive ICs for driving the gate
lines and being located on the left hand side of the liquid
crystal panel; a plurality of first and second data drive ICs
for outputting data signals to the certain pixel through the
odd and even data lines, respectively, and being respectively
located on the top and bottom portions of the liquid crystal
panel, the first data drive ICs driving the odd data lines, the
second data ICs driving the even data lines; and a plurality
of delay compensating circuits for determining a position of
the certain pixel and for delaying the data signal outputted
from the first or the second data drive ICs depending on the
position of the pixel, whereby all of the data signals from the
first and second data drive ICs are outputted to the certain
pixel with an equal delay.
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LIQUID CRYSTAL DISPLAY DEVICE

CROSS REFERENCE

[0001] This application claims the benefit of Korean
Patent Application No. 99-62985, filed on Dec. 27, 1999,
under 35 U.S.C. § 119, the entirety of which is hereby
incorporated by reference.

BACKGROUND OF THE INVENTION
[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display (LCD) device.

[0004] 2. Description of Related Art

[0005] Active matrix LCD devices, where thin film tran-
sistors (TFTs) and pixel electrodes are arranged in the form
of a matrix, have been widely used due to a high resolution
and an excellent performance of implementing moving
images.

[0006] FIG.1is a cross-sectional view illustrating a liquid
crystal panel of a typical active matrix LCD device. As
shown in FIG. 1, the liquid crystal panel 20 includes lower
and upper substrates 2 and 4 with a liquid crystal layer 10
interposed therebetween. The lower substrate 2 is divided
into two regions: a region S; and a region P. TFTs are
arranged on the region S as a switching element, and pixel
electrodes 14 are arranged on the pixel region P. The upper
substrate 4 includes a color filter 8 and a common electrode
12. Through the pixel electrode 14 and the common elec-
trode 12, voltages are applied to the liquid crystal layer 10.
In order to prevent a leakage of the liquid crystal, edge
portions of the two substrate 2 and 4 are sealed by a sealant

6.

[0007] The TFTs receive electrical signals from an exter-
nal drive IC (integrated circuit) to drive the pixel electrodes
14. Each of the TFTs includes a gate electrode, a source
electrode and a drain electrode. The gate electrode extends
from a gate line, and the source electrode extends from the
data line. The gate and data lines have gate and data pads on
their end portion, respectively. The gate and data pads are
electrically connected with the external drive IC.

[0008] The drive IC is divided into a gate drive IC and a
data drive IC. The gate drive IC is electrically connected
with the gate pad to control the gate electrode, and the data
drive IC is electrically connected with the data pad to control
the source electrode.

[0009] A technique for connecting the drive IC with the
liquid crystal panel 20 includes a COB (chip on board), a
TAB (tape automated bonding), and a COG (chip on glass).

[0010] Of these, the TAB technique is in most wide use for
LCD devices having a high resolution, for example, a
resolution of 600x800x3 or 1024x1280x3. The TAB tech-
nique is one that the drive IC is mounted on a tape carrier.
What the drive IC is mounted on the tape carrier is called a

tape carrier package (hereinafter referred to as simply
((TCPJ}).

[0011] FIG.?2 is a perspective view illustrating a structure
of connecting the liquid crystal panel with a TCP using the
TAB technique. As shown in FIG. 2, a drive IC 51 is
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mounted on the TCP 50. The liquid crystal panel 20 is
electrically connected with a PCB (printed circuit board) 52
through the TCP 50.

[0012] A process for manufacturing the TCP includes an
inner lead bonding process, an encapsulating process, and an
outer lead bonding process. Through the inner lead bonding
process, the tape carrier that is conveyed by a reel-to-reel
method is aligned with a chip on a substrate and the two is
connected with each other by a heat energy and a pressure.
The chip is coated with an epoxy-based resin to protect the
chip and the inner leads through the encapsulation process.
Outer leads are connected with pads on the PCB through the
outer lead bonding process.

[0013] FIG. 3 is a plan view illustrating the liquid crystal
panel having a dual bank structure according to the conven-
tional art. As shown in FIG. 3, the liquid crystal panel 20
includes an active region 102 on which images are substan-
tially displayed. Gate drive ICs 100G are arranged on the left
hand side of the active region 102, data drive ICs 100D are
arranged on top and bottom portions of the active region
102. According to a recent tendency toward a high resolu-
tion, the dual bank structure in which the data drive ICs are
arranged on the top and bottom portions of the liquid crystal
panel is in wide use for the L.CD devices. In other words, in
case of the LCD devices of an SXGA type having a
resolution of 1024x1280x3, since the number of the data
lines arranged in a longitudinal direction is three times as
many as the gate lines arranged in a transverse direction, it
is preferable that the dual bank structure is employed.

[0014] However, such a dual bank structure has a problem
in that spot effect may occur at a position of the active region
102 near the data drive IC 100D.

[0015] In further detail, it is assumed that a first drive IC
100D1 drives odd data lines, and a second drive IC 100D2
drives even data lines. As shown in FIGS. 4A and 4B, data
signals from the second data drive IC 100D2 has a more
distorted wave form at the position A than that from the fist
data drive ICs 100D1 does. This is because RC delays of the
two lines are different from each other. As a result, a
charging time of a pixel charged at the position “A” by data
signals, respectively, outputted from the first and second
data drive ICs 100D1 and 100D2 becomes different from
each other due to an RC delay, leading to a brightness
difference between the odd and even data lines. The bright-
ness difference results in spot effect such as a formation of
fine vertical lines at the position A.

[0016] For the foregoing reasons, there is a need for a
LCD device that overcomes spot effect such as a formation
of vertical lines and has excellent display characteristics.

SUMMARY OF THE INVENTION

[0017] To overcome the problems described above, pre-
ferred embodiments of the present invention provide a liquid
crystal display (LCD) device having excellent display char-
acteristics.

[0018] In order to achieve the above object, the preferred
embodiments of the present invention provide a liquid
crystal display device, including: a liquid crystal panel
having a plurality of gate lines arranged in a transverse
direction, a plurality of data lines arranged in a longitudinal
direction perpendicular to the gate lines, and a plurality of
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pixels defined by the gate and data lines, the data lines
having odd data lines and even data lines; a plurality of gate
drive ICs for driving the gate lines and being located on the
left hand side of the liquid crystal panel; a plurality of first
and second data drive ICs for outputting data signals to the
certain pixel through the odd and even data lines, respec-
tively, and being respectively located on the top and bottom
portions of the liquid crystal panel, the first data drive ICs
driving the odd data lines, the second data ICs driving the
even data lines; and a plurality of delay compensating
circuits for determining a position of the certain pixel and for
delaying the data signal outputted from the first or the
second data drive ICs depending on the position of the pixel,
whereby all of the data signals from the first and second data
drive ICs are outputted to the certain pixel with an equal
delay.

[0019] The preferred embodiment of the present invention
further provides a liquid crystal display device, including: a
liquid crystal panel including gate lines, data lines, and
pixels; gate drive ICs for driving the gate lines; data drive
ICs for outputting data signals to the certain pixel through
the data lines; and delay compensating circuit for compen-
sating a delay of the data signals, whereby all of the data
signals have an equal delay regardless of a position of the
pixel.

[0020] The delay compensating circuit includes: an input
terminal for receiving the data signals outputted from the
first or the second data drive ICs; a detecting portion for
determining a position of the certain pixel; a driving portion
for compensating a delay value of the data signal depending
on a position of the certain pixel; and an output terminal for
outputting a compensated data signal to the certain pixel.
The delay compensating circuit is mounted in the first and
second data drive ICs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] For a more complete understanding of the present
invention and the advantages thereof, reference is now made
to the following descriptions taken in conjunction with the
accompanying drawings, in which like reference numerals
denote like parts, and in which:

[0022] FIG.1 is a cross-sectional view illustrating a liquid
crystal panel of an active matrix LCD device according to a
conventional art;

[0023] FIG. 2 is a perspective view illustrating a structure
of connecting the liquid crystal panel with a TCP using the
TAB technique according to the conventional art;

[0024] FIG. 3 is a plan view illustrating the liquid crystal
panel having a dual bank structure according to the conven-
tional art.

[0025] FIGS. 4A and 4B shows wave forms of respective
data signals from first and second data drive ICs according
to the conventional art;

[0026] FIG. 5 is a plan view illustrating a liquid crystal
display (LCD) device according to a preferred embodiment
of the present invention;

[0027] FIG. 6 is a schematic view illustrating a delay
compensating circuit according to the preferred embodiment
of the present invention; and

[0028] FIGS. 7A and 7B shows wave forms of respective
data signals from first and second data drive ICs according
to the preferred embodiment of the present invention.
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DETAILED DESCRIPTION OF PREFFERED
EMBODIMENTS

[0029] Reference will now be made in detail to preferred
embodiments of the present invention, example of which is
illustrated in the accompanying drawings.

[0030] FIG. 5 is a plan view illustrating a liquid crystal
display (LCD) device according to the preferred embodi-
ment of the present invention. Gate drive IC 100G are
arranged on the left hand side of a liquid crystal panel 150,
and data drive ICs 160 and 1605 are arranged on top and
bottom portions of the liquid crystal panel 150. In other
words, first data drive ICs 160a are arranged on the top
portion of the liquid crystal panel 150 and drive odd data
lines. Second data drive ICs 1600 are arranged on the bottom
portion of the liquid crystal panel 150 and drive even data
lines. The first and second data drive ICs 160a and 1605
includes a delay compensating circuit 162, respectively. It is
possible that the delay compensating circuit 162 is formed
independent of the first and second data drive ICs 160a and
160b. However, the preferred embodiment of the present
invention will be explained centering on that the delay
compensating circuit 162 is mounted in the first and second
data drive ICs 160a and 160b.

[0031] FIG. 6 is a schematic view illustrating the delay
compensating circuit 162. As shown in FIG. 6, the delay
compensating circuit 162 includes a data input terminal 164,
an output terminal 166, a detecting portion 168, and a
driving portion 170. The data input terminal 164 receives
data driving signals from the data drive ICs. The driving
portion 170 processes data driving signals received through
the data input terminal 164. The output terminal 166 outputs
processed signals to an active region 200 of the liquid crystal
panel and includes signal delay terminals D, D,, D,, and
D;. The detecting portion 168 detects gate signals.

[0032] An operation of the delay compensating circuit 162
is explained hereinafter in detail with reference to FIGS. 5§
and 6. First, an operation of the first data drive ICs (160a)
is explained. The first data drive ICs (160a) outputs data
signals that is applied to the odd data line. The signal delay
circuit 162 mounted in the first data drive ICs (160a)
receives the data signals through the data input terminal 164.

[0033] The detecting portion 168 determines a position of
a pixel to which the data signals are applied. The position to
which the data signal is to be applied corresponds to the
position to which gate signal is applied. Gate signal has only
one pulse in a frame in view of time. The time that one pulse
exists is 1 H (horizontal line period) or time to pass the
horizontal gate line of the display screen. The signal applied
to the first gate line is called a gate start pulse (Gsp). Gate
signals are applied through the gate drive IC(100G) sequen-
tially. The gate signal is applied to the next gate line, after
Gsp is first applied with a shift of 1H. Therefore, by
connecting the gate driving IC 100G to the detection portion
168 of the first data driving IC 160a, the position that the
gate signal is applied can be detected and the position of a
pixel to which the data signals are applied is determined.

[0034] At this time, when the gate drive IC (100G) is
located at a location corresponding to the position A, the
delay compensating circuit 162 determines a signal delay
value corresponding to the position A and delays the data
signal outputted from the first data drive ICs 1604, so that
the delayed data signal is applied to the active region 200 of
the liquid crystal panel 150.

[0035] If it is assumed that the signal delay value of the
position Al to the position A4 is 3 us, since a signal delay
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value of a pixel located at the position Al is almost “07, the
delay compensating circuit 162 delays the data signal from
the first data drive ICs 160a so that it may have a signal
delay value of 3 us and then outputs a 3 us delayed data
signal to the active region 200 of the liquid crystal panel 150.
Further, since a pixel located at the position A4 has a signal
delay value of about 3 us, the delay compensating circuit
162 does not delay the data signal from the first data drive
ICs 160a, whereby the data signal from the first data drive
ICs 1604 is outputted to the active region 200 of the liquid
crystal panel 150¢as is”. Further, since a pixel located at the
position A3 has a signal delay value of about 2 us, the delay
compensating circuit 162 delay the data signal from the first
data drive ICs 160a so that it may have a signal delay value
of 1, whereby a 1 us-delayed data signal is outputted to the
active region 200 of the liquid crystal panel 150. As a result,
all of the pixels, respectively, located to the positions Al,
A2, A3, and A4 have an equal signal delay, i.e., 3 us.

[0036] Alternately, a delay compensating circuit mounted
in the second data drive 1Cs 160b is operated in the same
manner. For example, since a pixel located at the position Al
has a signal delay value of 3 us, the delay compensating
circuit does not delay the data signal from the second data
drive 1Cs 160a, whereby the data signal from the second
data drive ICs 1605 is outputted to the active region 200 of
the liquid crystal panel 150“as is”.

[0037] Inother words, when the first and second data drive
I1Cs 160a and 1605 drive a pixel located at the position Al,
the first data drive ICs 160a outputs a 3 us -delayed data
signal to the active region 200 of the liquid crystal panel 150
through the delay compensating circuit 162, and the second
data drive ICs 1605 outputs the data signal to the active
region 200 of the liquid crystal panel 150 through the delay
compensating circuit 162“as is”.

[0038] FIGS. 7A and 7B shows output wave forms of the
data signal estimated at the position Al by the first and
second data drive ICs 160a and 1605, in which the delay
compensating circuit 162. As shown in FIGS. 7A and 7B,
the data signals from the first data drive ICs 160a and from
the second data drive ICs 1605 are almost same. Therefore,
since all of the data signals have an equal RC delay
regardless of a position of a pixel, spot effects such as a
formation of fine vertical lines resulting from a brightness
difference due to a RC delay difference does not occur.

[0039] As described herein before, using the LCD device
according to the preferred embodiment of the present inven-
tion, since the delay compensating circuit makes all of the
data signal to have an equal RC delay regardless of a
position of a pixel, spot effects such as a formation of fine
vertical lines does not occur.

[0040] While the invention has been particularly shown
and described with reference to first preferred embodiment
s thereof, it will be understood by those skilled in the art that
the foregoing and other changes in form and details may be
made therein without departing from the spirit and scope of
the invention.

What is claimed is:
1. A liquid crystal display device, comprising:
a liquid crystal panel having a plurality of gate lines

arranged in a transverse direction, a plurality of data
lines arranged in a longitudinal direction perpendicular
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to the gate lines, and a plurality of pixels defined by the
gate and data lines, the data lines having odd data lines
and even data lines;

a plurality of gate drive ICs for driving the gate lines and
being located on the left hand side of the liquid crystal
panel;

a plurality of first and second data drive ICs for outputting
data signals to the certain pixel through the odd and
even data lines, respectively, and being respectively
located on the top and bottom portions of the liquid
crystal panel, the first data drive ICs driving the odd
data lines, the second data ICs driving the even data
lines; and

a plurality of delay compensating circuits for determining
a position of the certain pixel and for delaying the data
signal outputted from the first or the second data drive
ICs depending on the position of the pixel, whereby all
of the data signals from the first and second data drive
ICs are outputted to the certain pixel with an equal
delay.

2. The device of claim 1, wherein the delay compensating

circuit includes:

an input terminal for receiving the data signals outputted
from the first or the second data drive ICs;

a detecting portion for determining a position of the
certain pixel;

a driving portion for compensating a delay value of the
data signal depending on a position of the certain pixel,
and

an output terminal for outputting a compensated data
signal to the certain pixel.
3. The device of claim 1, wherein the delay compensating
circuit is mounted in the first and second data drive ICs.
4. The liquid crystal display device, comprising:

a liquid crystal panel including gate lines, data lines, and
pixels;

gate drive ICs for driving the gate lines;

data drive ICs for outputting data signals to the certain
pixel through the data lines; and

delay compensating circuit for compensating a delay of
the data signals, whereby all of the data signals have an
equal delay regardless of a position of the pixel.
5. The device of claim 4, wherein the delay compensating
circuit includes:

an input terminal for receiving the data signals outputted
from the first or the second data drive ICs;

a detecting portion for determining a position of the
certain pixel;

a driving portion for compensating a delay value of the
data singal depending on a position of the certain pixel;
and

an output terminal for outputting a compensated data
signal to the certain pixel.
6. The device of claim 4, wherein the delay compensating
circuit is mounted in the first and second data drive ICs.
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