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Description

[0001] This application claims the benefit of Korean
Patent Application No. 10-2013-0102528 filed on August
28, 2013.

BACKGROUND

Field

[0002] This document relates to a liquid crystal display.

Related Art

[0003] As the information technology is developed, the
market for display devices used as connection mediums
between users and information is growing. Accordingly,
the use of flat panel displays (FPDs) such as a liquid
crystal display (LCD), an organic light emitting diode
(OLED) display, and a plasma display panel (PDP) is
increasing. The liquid crystal displays have been widely
used because they can implement a high resolution and
can achieve both the small-sized screen and the large-
sized screen.
[0004] The liquid crystal display comprises a transistor
substrate, on which thin film transistors, storage capac-
itors, pixel electrodes, etc. are formed, a color filter sub-
strate on which color filters, black matrixes, etc. are
formed, and a liquid crystal layer positioned between the
transistor substrate and the color filter substrate. The liq-
uid crystal display adjusts an arrangement direction of
the liquid crystal layer by an electric field generated be-
tween the pixel electrodes and common electrodes on
the transistor substrate or color filter substrate, thereby
displaying an image using light coming from a backlight
unit.
[0005] In the liquid crystal display, the difference be-
tween a data voltage supplied from a data driver and a
common voltage serving as a reference potential is ap-
plied as a voltage for driving the liquid crystals. The com-
mon voltage varies with the position of the liquid crystal
panel due to the electrical resistance of a wire, capacitor,
etc formed on the liquid crystal panel. For this reason,
the common voltage becomes one of the voltages having
the biggest effect on picture quality across the liquid crys-
tal panel.
[0006] To prevent variations in common voltage, a
compensation structure was conventionally suggested,
which comprises a common voltage generator for gen-
erating a common voltage and a compensation circuit
and receives a feedback common voltage from common
voltage lines on two sides of the liquid crystal panel and
compensates the common voltage supplied to the entire
liquid crystal panel based on the feedback common volt-
age. In the conventional compensation structure, how-
ever, these variations are compensated for on the two
sides of the liquid crystal panel, which makes it difficult
to compensate for signal distortions caused by line re-

sistance and coupling and brings about picture quality
problems such as horizontal crosstalk that should be
overcome.
[0007] US 2006/244704 describes a liquid crystal dis-
play device including a liquid crystal panel having a first
common voltage supply line and a second common volt-
age supply line spaced apart, a first common voltage
compensator and a second common voltage compensa-
tor, coupled to the first common voltage supply line and
the second common voltage supply line, respectively,
and a common voltage generator coupled to the first com-
mon voltage compensator and the second common volt-
age compensator, wherein the common voltage gener-
ator generates a first common voltage and a second com-
mon voltage, and wherein the first common voltage com-
pensator generates a first compensated common volt-
age, based on the first common voltage, which compen-
sates a first ripple voltage generated at the first common
voltage supply line, and wherein the second common
voltage compensator generates, based on the second
common voltage, a second compensated common volt-
age which compensates a second ripple voltage gener-
ated at the second common voltage supply line.
[0008] US 2007/002005 describes a liquid crystal dis-
play device (LCD), including a liquid crystal panel having
a plurality of gate lines, a plurality of data lines, and a
plurality of common voltage supply lines, the liquid crystal
panel being divided into a plurality of blocks, a plurality
of gate driver integrated circuits (ICs) connected to the
plurality of gate lines, a plurality of data driver ICs con-
nected to the plurality of data lines, and a plurality of
common voltage compensators to supply compensated
common voltages to the common voltage supply lines of
the corresponding blocks.
[0009] US 5 841 410 describes a liquid crystal display
having a liquid crystal layer, first and second electrodes,
and a third electrode. The liquid crystal layer is inserted
between the first and second electrodes to define liquid
crystal cells. The third electrode is capacitively coupled
with one of the first and second electrodes. A correction
voltage for correcting distortion of a waveform for driving
one of the first and second electrodes is applied to the
third electrode, to keep an effective voltage applied to
the liquid crystal cells unchanged and improve the display
quality of the liquid crystal display.
[0010] Further examples of prior art display devices
are described in US 2002/063703, US 2001/007413, US
2007/024565, US 2012/162184 and US 2007/279355.

SUMMARY

[0011] The present invention has been made in an ef-
fort to provide a liquid crystal display comprising the fea-
tures of claim 1.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings, which are includ-
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ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate embodiments of the invention and to-
gether with the description serve to explain the principles
of the invention. In the drawings:

FIG. 1 is a block diagram of a liquid crystal display;
FIG. 2 is a view for explaining the concept of com-
pensation by a common voltage compensator;
FIG. 3 is a first illustration showing a pattern of com-
mon voltage lines for common voltage compensa-
tion;
FIG. 4 is a second illustration showing a pattern of
common voltage lines for common voltage compen-
sation;
FIG. 5 is a third illustration showing a pattern of com-
mon voltage lines for common voltage compensa-
tion;
FIG. 6 is a fourth illustration showing a pattern of
common voltage lines for common voltage compen-
sation;
FIG. 7 is a circuit configuration diagram illustrating
the common voltage compensator according to Fig-
ures 1 and 2;
FIG. 8 illustrates the application of common voltage
compensators to a large-area liquid crystal display;
FIG. 9 is a view for explaining another concept of
compensation by a common voltage compensator;
FIGS. 10 to 13 are illustrations showing a variety of
patterns of common voltage lines for common volt-
age compensation;
FIG. 14 is a circuit configuration diagram illustrating
the common voltage compensator according to Fig-
ure 9; and
FIG. 15 is a waveform diagram illustrating feedback
common voltages and a compensated common volt-
age.

DETAILED DESCRIPTION

[0013] Reference will now be made in detail to the ac-
companying drawings.
[0014] FIG. 1 is a block diagram of a liquid crystal dis-
play. FIG. 2 is a view for explaining the concept of com-
pensation by a common voltage compensator.
[0015] As shown in FIG. 1, the liquid crystal display
comprises a timing controller TCN, a liquid crystal panel
PNL, a gate driver GDRV, a data driver SDRV, a backlight
unit BLU, a common voltage generator VCOMG, and a
common voltage compensator VCOMC.
[0016] The timing controller TCN receives a vertical
synchronization signal Vsync, a horizontal synchroniza-
tion signal Hsync, a data enable signal DE, a clock signal
CLK, and a data signal DATA from an external source.
The timing controller TCN controls the data driver SDRV
and the gate driver GDRV by using timing signals such
as the vertical synchronization signal Vsync, horizontal
synchronization signal Hsync, data enable signal DE,

and clock signal CLK, received from the external source.
The timing controller TCN may determine a frame period
by counting the data enable signal DE of one horizontal
period, and thus the vertical sync signal Vsync and the
horizontal sync signal Hsync received from the external
source may be omitted. Control signals generated by the
timing controller TCN comprise a gate timing control sig-
nal GDC for controlling the operation timing of the gate
driver GDRV and a data timing control signal DDC for
controlling the operation timing of the data driver SDRV.
[0017] The liquid crystal panel PNL comprises a liquid
crystal layer located between a thin film transistor sub-
strate (hereinafter, abbreviated as ’TFT substrate’) and
a color filter substrate and subpixels SP arranged in a
matrix. Data lines DL, gate lines GL, TFTs, storage ca-
pacitors, etc are formed on the TFT substrate, and a black
matrix, color filters, etc are formed on the color filter sub-
strate. A subpixel SP is defined by a data line DL1 and
a gate line GL1 which cross each other. The subpixel SP
comprises a TFT driven by a gate signal supplied through
the gate line SL1, a storage capacitor Cst for storing a
data signal supplied through the data line DL1 as a data
voltage, and a liquid crystal cell Clc driven by the data
voltage stored in the storage capacitor Cst. The liquid
crystal cell Clc is driven by the data voltage supplied to
a pixel electrode 1 and a common voltage vcom supplied
to a common electrode 2. The common electrode 2 is
formed on the color filter substrate in a vertical field driv-
ing mode such as a Twisted Nematic (TN) mode and a
Vertical Alignment (VA) mode. The common electrode 2
and the pixel electrode 1 are formed on the TFT substrate
in a horizontal field driving mode such as an In Plane
Switching (IPS) mode and a Fringe Field Switching (FFS)
mode. The common electrode receives the common volt-
age vcom from common voltage lines. A polarizer is at-
tached to the TFT substrate and color filter substrate of
the liquid crystal panel PNL, and an alignment layer for
setting a pre-tilt angle of liquid crystal is formed thereon.
A liquid crystal mode of the liquid crystal panel PNL can
be formed by any liquid crystal mode as well as the above-
mentioned TN mode, VA mode, IPS mode, and FFS
mode.
[0018] In response to the gate timing control signal
GDC supplied from the timing controller TCN, the gate
driver GDRV sequentially generates gate signals while
shifting the levels of the signals with a swing width of a
gate driving voltage with which the TFTs of the subpixels
SP included in the liquid crystal panel PNL can operate.
The gate driver GDRV supplies the generated gate sig-
nals through the gate lines GL to the subpixels SP in-
cluded in the liquid crystal panel PNL. The gate driver
GDRV may be mounted in the form of IC (integrated cir-
cuit) on the liquid crystal panel PNL or a flexible circuit
board, or formed in the form of GIP (gate in panel) on the
liquid crystal panel PNL.
[0019] In response to the data timing control signal
DDC supplied from the timing controller TCN, the data
driver SDRV samples the data signal DATA supplied
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from the timing controller TCN and latches the same to
convert it into data of a parallel data system. The data
driver SDRV converts the digital data signal DATA into
an analog signal according to a gamma reference volt-
age. The data driver SDRV supplies the converted data
signal DATA to the subpixels SP of the liquid crystal panel
PNL through the data lines DL. The data driver SDRV
may be formed in the form of IC on the liquid crystal panel
PNL or a flexible circuit board.
[0020] The backlight unit BLU provides light to the liq-
uid crystal panel PNL. The backlight unit BLU comprises
a light source for emitting light, a light guide plate for
guiding light to the liquid crystal panel PNL, and an optical
sheet for focusing and diffusing light.
[0021] The common voltage generator VCOMG con-
verts external input power into DC power to generate and
output the common voltage vcom. The common voltage
vcom output from the common voltage generator
VCOMG is supplied to the common voltage lines formed
on the liquid crystal panel PNL.
[0022] The common voltage compensator VCOMC
compensates the common voltage vcom supplied to the
liquid crystal panel PNL. The common voltage compen-
sator VCOMC compensates the common voltage vcom
considering that the amount of ripple depends on the
position in the liquid crystal panel PNL. To this end, the
common voltage compensator VCOMC receives a feed-
back common voltage from the common voltage lines
formed on the liquid crystal panel PNL, and outputs a
compensated common voltage vcomc based on the feed-
back common voltage vcomFB.
[0023] As shown in FIG. 2, the common voltage com-
pensator VCOMC receives a feedback common voltage
from the common voltage lines formed on both the left
and right sides of the liquid crystal panel. The common
voltage compensator VCOMC outputs first to fourth com-
pensated common voltages vcomc1 to vcomc4 based
on first to fourth feedback common voltages vcomFB1
to vcomFB4. The first to fourth compensated common
voltages vcomc1 to vcomc4 output from the common
voltage compensator VCOMC are re-supplied to the
common voltage lines formed on both the left and right
sides of the liquid crystal panel PNL.
[0024] Specifically, a display area AA is divided into a
first display area AA1 and a second display area AA2
with respect to the center AAC of the liquid crystal panel
PNL. A first common voltage compensator VCOMC1 re-
ceives a first feedback common voltage vcomFB1 from
the left side of the first display area AA1, and supplies a
first compensated common voltage vcomc1 to the left
side of the first display area AA1. A second common volt-
age compensator VCOMC2 receives a second feedback
common voltage vcomFB2 from the left side of the sec-
ond display area AA2, and supplies a second compen-
sated common voltage vcomc2 to the left side of the sec-
ond display area AA2. A third common voltage compen-
sator VCOMC3 receives a third feedback common volt-
age vcomFB3 from the right side of the first display area

AA1, and supplies a third compensated common voltage
vcomc3 to the right side of the first display area AA1. A
fourth common voltage compensator VCOMC4 receives
a fourth feedback common voltage vcomFB4 from the
right side of the second display area AA2, and supplies
a fourth compensated common voltage vcomc4 to the
right side of the second display area AA2.
[0025] By dividing the display area AA into the first dis-
play area AA1 and the second display area AA2 with
respect to the center AAC of the liquid crystal panel PNL
and compensating the common voltage vcom fully con-
sidering that the amount of ripple depends on the position
in the liquid crystal panel PNL, thereby enabling more
uniform and accurate compensation of the common volt-
age vcom.
[0026] A pattern of the common voltage lines is formed
as follows in order to compensate the common voltage
fully considering that the amount of ripple depends on
the size of the liquid crystal panel PNL.
[0027] FIG. 3 is a first illustration showing a pattern of
common voltage lines for common voltage compensa-
tion.
[0028] As shown in FIGS. 2 and 3, a display area AA
where an image is displayed and a non-display area NA
where no image is displayed are defined on the liquid
crystal panel PNL. Common voltage lines VCOML and
VCOMR are formed on the left and right sides of the
display area AA. The illustrated pattern of the common
voltage lines VCOML and VCOMR is available in a small-
sized liquid crystal display panel PNL.
[0029] The left common voltage line VCOML is formed
in the non-display area NA on the left side of the display
area AA. The right common voltage line VCOMR is
formed in the non-display area NA on the right side of
the display area AA. The common voltage lines electri-
cally connected to the left common voltage line VCOML
and the right common voltage line VCOMR are formed
in the display area AA. The common voltage lines VCOM
are formed for every gate line.
[0030] The left common voltage line VCOML and the
right common voltage line VCOMR are formed in the y-
axis direction, corresponding to the length of the display
area AA. The left common voltage line VCOML and the
right common voltage line VCOMR are wider than the
common voltage lines VCOM formed in the display area
AA. The left common voltage line VCOML and the right
common voltage line VCOMR are of equal line width in
all areas, and have a rectangular shape. The left common
voltage line VCOML and the right common voltage line
VCOMR help to minimize a voltage drop or signal distor-
tion caused by line resistance when transferring a com-
mon voltage to the common voltage lines VCOM formed
in the display area AA.
[0031] The first common voltage compensator
VCOMC1 receives a first feedback common voltage
vcomFB1 from the left common voltage line VCOML
formed in the non-display area NA on the left side of the
first display area AA1, and supplies a first compensated
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common voltage vcomc1 to the left common voltage line
VCOML formed in the non-display area NA on the left
side of the first display area AA1. The second common
voltage compensator VCOMC2 receives a second feed-
back common voltage vcomFB2 from the left common
voltage line VCOML formed in the non-display area NA
on the left side of the second display area AA2, and sup-
plies a second compensated common voltage vcomc2
to the left common voltage line VCOML formed in the
non-display area NA on the left side of the second display
area AA2.
[0032] The third common voltage compensator
VCOMC3 receives a third feedback common voltage
vcomFB3 from the right common voltage line VCOMR
formed in the non-display area NA on the right side of
the first display area AA1, and supplies a third compen-
sated common voltage vcomc3 to the right common volt-
age line VCOMR formed in the non-display area NA on
the right side of the first display area AA1. The fourth
common voltage compensator VCOMC4 receives a
fourth feedback common voltage vcomFB4 from the right
common voltage line VCOMR formed in the non-display
area NA on the right side of the second display area AA2,
and supplies a fourth compensated common voltage
vcomc4 to the right common voltage line VCOMR formed
in the non-display area NA on the right side of the second
display area AA2.
[0033] FIG. 4 is a second illustration showing a pattern
of common voltage lines for common voltage compen-
sation.
[0034] As shown in FIGS. 2 and 4, a display area AA
where an image is displayed and a non-display area NA
where no image is displayed are defined on the liquid
crystal panel PNL. Common voltage lines VCOML and
VCOMR are formed on the left and right sides of the
display area AA. The illustrated pattern of the common
voltage lines VCOML and VCOMR is available in a small-
to-medium sized liquid crystal display panel PNL.
[0035] The left common voltage line VCOML is formed
in the non-display area NA on the left side of the display
area AA. The right common voltage line VCOMR is
formed in the non-display area NA on the right side of
the display area AA. The common voltage lines electri-
cally connected to the left common voltage line VCOML
and the right common voltage line VCOMR are formed
in the display area AA. The common voltage lines VCOM
are formed for every gate line.
[0036] The left common voltage line VCOML and the
right common voltage line VCOMR are formed in the y-
axis direction, corresponding to the length of the display
area AA. The left common voltage line VCOML and the
right common voltage line VCOMR are wider than the
common voltage lines VCOM formed in the display area
AA. The left common voltage line VCOML and the right
common voltage line VCOMR have a rectangular shape.
The left common voltage line VCOML and the right com-
mon voltage line VCOMR formed in the non-display area
NA are wider on the left and right sides of the first display

area AA1 than on the left and right sides of the second
display area AA2. The left common voltage line VCOML
and the right common voltage line VCOMR help to min-
imize a voltage drop or signal distortion caused by line
resistance when transferring a common voltage to the
common voltage lines VCOM formed in the display area
AA. The reason why the linewidth of the left common
voltage line VCOML and the right common voltage line
VCOMR varies is because the line resistance in the upper
area corresponding to the first display area AA1 is greater
than the line resistance in the lower area corresponding
to the second area AA2. In other words, the line resist-
ance increases towards the upper area, which is far from
the input terminal, because the common voltage is input
through the lower area and transferred to the upper area,
which is taken into account.
[0037] The first common voltage compensator
VCOMC1 receives a first feedback common voltage
vcomFB1 from the left common voltage line VCOML
formed in the non-display area NA on the left side of the
first display area AA1, and supplies a first compensated
common voltage vcomc1 to the left common voltage line
VCOML formed in the non-display area NA on the left
side of the first display area AA1. The second common
voltage compensator VCOMC2 receives a second feed-
back common voltage vcomFB2 from the left common
voltage line VCOML formed in the non-display area NA
on the left side of the second display area AA2, and sup-
plies a second compensated common voltage vcomc2
to the left common voltage line VCOML formed in the
non-display area NA on the left side of the second display
area AA2.
[0038] The third common voltage compensator
VCOMC3 receives a third feedback common voltage
vcomFB3 from the right common voltage line VCOMR
formed in the non-display area NA on the right side of
the first display area AA1, and supplies a third compen-
sated common voltage vcomc3 to the right common volt-
age line VCOMR formed in the non-display area NA on
the right side of the first display area AA1. The fourth
common voltage compensator VCOMC4 receives a
fourth feedback common voltage vcomFB4 from the right
common voltage line VCOMR formed in the non-display
area NA on the right side of the second display area AA2,
and supplies a fourth compensated common voltage
vcomc4 to the right common voltage line VCOMR formed
in the non-display area NA on the right side of the second
display area AA2.
[0039] FIG. 5 is a third illustration showing a pattern of
common voltage lines for common voltage compensation
according to an embodiment of the invention.
[0040] As shown in FIGS. 2 and 5, a display area AA
where an image is displayed and a non-display area NA
where no image is displayed are defined on the liquid
crystal panel PNL. Common voltage lines VCOMU,
VCOML, and VCOMR are formed on the left and right
sides of the display area AA. The illustrated pattern of
the common voltage lines VCOML and VCOMR is avail-
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able in a medium-to-large sized liquid crystal display pan-
el PNL.
[0041] A unilateral common voltage line VCOMU is
formed in the non-display area NA on one side (upper
side) of the display area AA. The left common voltage
line VCOML is formed in the non-display area NA on the
left side of the display area AA. The right common voltage
line VCOMR is formed in the non-display area NA on the
right side of the display area AA. The unilateral common
voltage line VCOMU, the left common voltage line
VCOML, and the right common voltage line VCOMR are
electrically connected. The common voltage lines elec-
trically connected to the left common voltage line VCOML
and the right common voltage line VCOMR are formed
in the display area AA. The common voltage lines VCOM
are formed for every gate line.
[0042] The unilateral common voltage line VCOMU is
formed in the x-axis direction, corresponding to the length
(or width) of the display area AA. The left common voltage
line VCOML and the right common voltage line VCOMR
are formed in the y-axis direction, corresponding to the
length of the display area AA. The unilateral common
voltage line VCOMU, the left common voltage line
VCOML, and the right common voltage line VCOMR are
wider than the common voltage lines VCOM formed in
the display area AA. The unilateral common voltage line
VCOMU, the left common voltage line VCOML, and the
right common voltage line VCOMR have a rectangular
shape. By the way, the left common voltage line VCOML
and the right common voltage line VCOMR formed in the
non-display area NA are wider on the left and right sides
of the first display area AA1 than on the left and right
sides of the second display area AA2. The left common
voltage line VCOML and the right common voltage line
VCOMR help to minimize a voltage drop or signal distor-
tion caused by line resistance when transferring a com-
mon voltage to the common voltage lines VCOM formed
in the display area AA. The reason why the line width of
the left common voltage line VCOML and the right com-
mon voltage line VCOMR varies is because the line re-
sistance in the upper area corresponding to the first dis-
play area AA1 is greater than the line resistance in the
lower area corresponding to the second area AA2. In
other words, the line resistance increases towards the
upper area, which is far from the input terminal, because
the common voltage is input through the lower area and
transferred to the upper area, which is taken into account.
[0043] The first common voltage compensator
VCOMC1 receives a first feedback common voltage
vcomFB1 from the unilateral common voltage line
VCOMU formed in the non-display area NA on the upper
side of the first display area AA1, and supplies a first
compensated common voltage vcomc1 to the unilateral
common voltage line VCOMU formed in the non-display
area NA on the upper side of the first display area AA1.
The second common voltage compensator VCOMC2 re-
ceives a second feedback common voltage vcomFB2
from the left common voltage line VCOML formed in the

non-display area NA on the left side of the second display
area AA2, and supplies a second compensated common
voltage vcomc2 to the left common voltage line VCOML
formed in the non-display area NA on the left side of the
second display area AA2.
[0044] The third common voltage compensator
VCOMC3 receives a third feedback common voltage
vcomFB3 from the unilateral common voltage line
VCOMU formed in the non-display area NA on the upper
side of the first display area AA1, and supplies a third
compensated common voltage vcomc3 to the unilateral
common voltage line VCOMU formed in the non-display
area NA on the upper side of the first display area AA1.
The fourth common voltage compensator VCOMC4 re-
ceives a fourth feedback common voltage vcomFB4 from
the right common voltage line VCOMR formed in the non-
display area NA on the right side of the second display
area AA2, and supplies a fourth compensated common
voltage vcomc4 to the right common voltage line VCOMR
formed in the non-display area NA on the right side of
the second display area AA2.
[0045] FIG. 6 is a fourth illustration showing a pattern
of common voltage lines for common voltage compen-
sation according to an embodiment of the invention.
[0046] As shown in FIGS. 2 and 6, a display area AA
where an image is displayed and a non-display area NA
where no image is displayed are defined on the liquid
crystal panel PNL. Common voltage lines VCOMU,
VCOML, and VCOMR and dummy common voltage lines
VCOMLF and VCOMRF are formed on the left and right
sides of the display area AA. The illustrated pattern of
the common voltage lines VCOML and VCOMR is avail-
able in a large sized liquid crystal display panel PNL.
[0047] A unilateral common voltage line VCOMU is
formed in the non-display area NA on one side (upper
side) of the display area AA. The left common voltage
line VCOML is formed in the non-display area NA on the
left side of the display area AA. The left dummy common
voltage line VCOMLF is formed in the non-display area
NA on the left side of the display area AA, and connected
to the left common voltage line VCOML. The right com-
mon voltage line VCOMR is formed in the non-display
area NA on the right side of the display area AA. The
right dummy common voltage line VCOMRF is formed
in the non-display area NA on the right side of the display
area AA, and connected to the right common voltage line
VCOMR. The unilateral common voltage line VCOMU,
the left common voltage line VCOML, and the right com-
mon voltage line VCOMR are electrically connected. The
common voltage lines electrically connected to the left
common voltage line VCOML and the right common volt-
age line VCOMR are formed in the display area AA. The
common voltage lines VCOM are formed for every gate
line.
[0048] The unilateral common voltage line VCOMU is
formed in the x-axis direction, corresponding to the length
(or width) of the display area AA. The left common voltage
line VCOML and the right common voltage line VCOMR
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are formed in the y-axis direction, corresponding to the
length of the display area AA. The left dummy common
voltage line VCOMLF and the right dummy common volt-
age line VCOMRF are formed in the y-axis direction, par-
tially corresponding to the length of the display area AA.
The unilateral common voltage line VCOMU, the left
common voltage line VCOML, the right common voltage
line VCOMR, the left dummy common voltage line
VCOMLF, and the right dummy common voltage line
VCOMRF are wider than the common voltage lines
VCOM formed in the display area AA.
[0049] The unilateral common voltage line VCOMU,
the left common voltage line VCOML, the right common
voltage line VCOMR, the left dummy common voltage
line VCOMLF, and the right dummy common voltage line
VCOMRF have rectangular shapes. By the way, the left
common voltage line VCOML and the right common volt-
age line VCOMR formed in the non-display area NA are
wider on the left and right sides of the first display area
AA1 than on the left and right sides of the second display
area AA2.
[0050] The left common voltage line VCOML and the
right common voltage line VCOMR help to minimize a
voltage drop or signal distortion caused by line resistance
when transferring a common voltage to the common volt-
age lines VCOM formed in the display area AA. The rea-
son why the line width of the left common voltage line
VCOML and the right common voltage line VCOMR var-
ies is because the line resistance in the upper area cor-
responding to the first display area AA1 is greater than
the line resistance in the lower area corresponding to the
second area AA2. In other words, the line resistance in-
creases towards the upper area, which is far from the
input terminal, because the common voltage is input
through the lower area and transferred to the upper area,
which is taken into account. Also, the left dummy common
voltage line VCOMLF and the right dummy common volt-
age line VCOMRF each are physically separated from
compensated common voltage supply parts so that the
common voltage fed back from the left and right common
voltage lines VCOML and VCOMR at the center AAC of
the liquid crystal panel PNL acts as a representative volt-
age. To this end, the left dummy common voltage line
VCOMLF and the right dummy common voltage line
VCOMRF are physically isolated from the left and right
common voltage lines VCOML and VCOMR in the non-
display area NA on the left and right sides of the second
display area AA2.
[0051] The first common voltage compensator
VCOMC1 receives a first feedback common voltage
vcomFB1 from the unilateral common voltage line
VCOMU formed in the non-display area NA on the upper
side of the first display area AA1, and supplies a first
compensated common voltage vcomc1 to the unilateral
common voltage line VCOMU formed in the non-display
area NA on the upper side of the first display area AA1.
The second common voltage compensator VCOMC2 re-
ceives a second feedback common voltage vcomFB2

from the left common voltage line VCOML formed in the
non-display area NA on the left side of the second display
area AA2, and supplies a second compensated common
voltage vcomc2 to the left common voltage line VCOML
formed in the non-display area NA on the left side of the
second display area AA2.
[0052] The third common voltage compensator
VCOMC3 receives a third feedback common voltage
vcomFB3 from the unilateral common voltage line
VCOMU formed in the non-display area NA on the upper
side of the first display area AA1, and supplies a third
compensated common voltage vcomc3 to the unilateral
common voltage line VCOMU formed in the non-display
area NA on the upper side of the first display area AA1.
The fourth common voltage compensator VCOMC4 re-
ceives a fourth feedback common voltage vcomFB4 from
the right common voltage line VCOMR formed in the non-
display area NA on the right side of the second display
area AA2, and supplies a fourth compensated common
voltage vcomc4 to the right common voltage line VCOMR
formed in the non-display area NA on the right side of
the second display area AA2.
[0053] FIG. 7 is a circuit configuration diagram illus-
trating the common voltage compensator according to
Figures 1 and 2.
[0054] As shown in FIG. 7, the first to fourth common
voltage compensators VCOMC1 to VCOMC4 comprise
resistors and OP amplifiers. The first common voltage
compensator VCOMC1 comprises an 11th resistor R11,
a 12th resistor R12, and a first OP amplifier OP1. The
second common voltage compensator VCOMC2 com-
prises a 21th resistor R21, a 22th resistor R22, and a
second OP amplifier OP2. The third common voltage
compensator VCOMC3 comprises a 31th resistor R31,
a 32th resistor R32, and a third OP amplifier OP3. The
fourth common voltage compensator VCOMC4 compris-
es a 41th resistor R41, a 42th resistor R42, and a fourth
OP amplifier OP4.
[0055] The relation of connection between the 11th and
12th resistors R11 and R12 and first OP amplifier OP1
included in the first common voltage compensator
VCOMC1 is as follows. One end of the 11th resistor R11
is connected to a common voltage line from which a feed-
back common voltage is received, and the other end is
connected to an inverting terminal (-) of the first OP am-
plifier OP1. One end of the 12th resistor R12 is connected
to the inverting terminal (-) of the first OP amplifier OP1,
and the other end is connected to an output terminal of
the first OP amplifier OP1 through which a compensated
common voltage is output.
[0056] The relation of connection between the 21th and
22th resistors R21 and R22 and second OP amplifier
OP2 included in the second common voltage compen-
sator VCOMC2 is as follows. One end of the 21th resistor
R21 is connected to a common voltage line from which
a feedback common voltage is received, and the other
end is connected to an inverting terminal (-) of the second
OP amplifier OP2. One end of the 22th resistor R22 is
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connected to the inverting terminal (-) of the second OP
amplifier OP2, and the other end is connected to an out-
put terminal of the second OP amplifier OP2 through
which a compensated common voltage is output.
[0057] The relation of connection between the 31th and
32th resistors R31 and R32 and third OP amplifier OP3
included in the third common voltage compensator
VCOMC3 is as follows. One end of the 31th resistor R31
is connected to a common voltage line from which a feed-
back common voltage is received, and the other end is
connected to an inverting terminal (-) of the third OP am-
plifier OP3. One end of the 32th resistor R32 is connected
to the inverting terminal (-) of the third OP amplifier OP3,
and the other end is connected to an output terminal of
the third OP amplifier OP3 through which a compensated
common voltage is output.
[0058] The relation of connection between the 41th and
42th resistors R41 and R42 and fourth OP amplifier OP4
included in the fourth common voltage compensator
VCOMC4 is as follows. One end of the 41th resistor R41
is connected to a common voltage line from which a feed-
back common voltage is received, and the other end is
connected to an inverting terminal (-) of the fourth OP
amplifier OP4. One end of the 42th resistor R42 is con-
nected to the inverting terminal (-) of the fourth OP am-
plifier OP4, and the other end is connected to an output
terminal of the fourth OP amplifier OP4 through which a
compensated common voltage is output.
[0059] The first to fourth common voltage compensa-
tors VCOMC1 to VCOMC4 output compensated com-
mon voltages by applying the same compensation value
or different compensation values depending on the re-
sistance ratio between resistors (e.g., R11 and R12).
That is, compensated common voltages vcomc1 to
vcom4 may be the same or differ depending on the re-
sistance values of the resistors of the first to fourth com-
mon voltage compensators VCOMC1 to VCOMC4. Nor-
mally, the first common voltage compensator VCOMC1
and the third common voltage compensator VCOMC3
may output compensated common voltages vcomc1 and
vcomc3 by applying the same compensation value. How-
ever, the compensated common voltages vcomc1 to
vcomc4 output from the first to fourth common voltage
compensators VCOMC1 to VCOMC4 may differ from
each other since the ratio of the line resistances of the
left and right common voltage lines cannot be 1:1. Ac-
cordingly, the resistance values of the resistors compris-
ing the first to fourth common voltage compensators
VCOMC1 to VCOMC4 are determined by a liquid crystal
panel measurement process in the design and engineer-
ing phases, before shipment. Meanwhile, a common volt-
age output from the common voltage generator may be
supplied to non-inverting terminals (+) of the first to fourth
OP amplifiers OP1 to OP4.
[0060] The preceding description is based on the
premise that all of the first to fourth common voltage com-
pensators VCOMC1 to VCOMC4 are used. For a liquid
crystal panel, however, the amount of ripple in the com-

mon voltage across the liquid crystal panel may be small
or large depending on deviations occurring during man-
ufacture. In this case, design margin can be achieved
during the engineering phase by installing a dummy re-
sistor RL at output terminals of the first and second com-
mon voltage compensators VCOMC1 and VCOMC2 and
a dummy resistor RR at output terminals of the third and
fourth common voltage compensators VCOMC3 and
VCOMC4. For example, if the resistance value of the first
dummy resistor RL is low (below MΩ), the compensated
common voltages vcomc1 and vcomc2 output from the
output terminals of the first and second common voltage
compensators VCOMC1 and VCOMC2 are similar in the
amount of compensation. On the contrary, if the resist-
ance value of the first dummy resistor RL is high (above
MΩ), the compensated common voltages vcomc1 and
vcomc2 output from the output terminals of the first and
second common voltage compensators VCOMC1 and
VCOMC2 differ in the amount of compensation. The
same applies to the third and fourth common voltage
compensators VCOM3 and VCOMC4, so a detailed de-
scription thereof will be omitted.
[0061] FIG. 8 illustrates the application of common volt-
age compensators to a large-area liquid crystal display
according to an embodiment of the invention.
[0062] As shown in FIG. 8, the large-area liquid crystal
display comprises a liquid crystal panel PNL, gate printed
circuit boards (hereinafter, abbreviated as ’gate PCB’)
GFPCB, source printed circuit boards (hereinafter, ab-
breviated as ’source PCB’) SFPCB, first and second
printed circuit boards (hereinafter, abbreviated as ’first
and second PCBs’) PCB1 and PCB2, gate drivers GDRV,
data drivers SDRV, and common voltage compensators
VCOMC1 to VCOMC4.
[0063] One side of the gate PCB GFPCB is attached
to a non-display area NA on the left and right sides of the
liquid crystal panel PNL. The gate PCB GFPCB consists
of a flexible circuit board. The gate driver GDRV is mount-
ed on the gate PCB GFPCB. One side of the source PCB
SFPCB is attached to the non-display area NA on the
bottom of the liquid crystal panel PNL. The source PCB
SFPCB consists of a flexible circuit board. The data driver
SDRV is mounted on the source PCB SFPCB. The other
side of the source PCB SFPCB is attached to the first
and second PCBs PCB1 and PCB2. The common volt-
age compensators VCOMC1 to VCOMC4 are mounted
on the first and second PCBs PCB1 and PCB2. A timing
controller or a power supply part may be mounted on the
first and second PCBs PCB1 and PCB2.
[0064] As shown in FIG. 6, a unilateral common voltage
line VCOMU, a left common voltage line VCOML, a right
common voltage line VCOMR, a left dummy common
voltage line VCOMLF, and a right dummy common volt-
age line VCOMRF are formed in the non-display area
NA of the liquid crystal panel PNL.
[0065] The first common voltage compensator
VCOMC1 receives a feedback common voltage through
a first common voltage feedback line VCOMFB1L, and
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supplies a compensated common voltage through a first
common voltage compensation line VCOMC1L. The first
common voltage feedback line VCOMFB1L and the first
common voltage compensation line VCOMC1L are wired
to pass through the source PCBs SFPCB, the gate PCBs
GFPCB, and the non-display area NA on the left side of
the liquid crystal panel PNL. Likewise, the third common
voltage feedback line VCOMFB3L and third common
voltage compensation line VCOMC3L of the third com-
mon voltage compensator VCOMC3 are wired to pass
through the source PCBs SFPCB, the gate PCBs GF-
PCB, and the non-display area NA on the right side of
the liquid crystal panel PNL.
[0066] The second common voltage compensator
VCOMC2 receives a feedback common voltage through
a second common voltage feedback line VCOMFB2L,
and supplies a compensated common voltage through a
second common voltage compensation line VCOMC2L.
The second common voltage feedback line VCOMFB2L
and the second common voltage compensation line
VCOMC2L are wired to pass through the source PCB
SFPCB, the gate PCB GFPCB, and the non-display area
NA on the left side of the liquid crystal panel PNL. Like-
wise, the fourth common voltage feedback line
VCOMFB4L and fourth common voltage compensation
line VCOMC4L of the fourth common voltage compen-
sator VCOMC4 are wired to pass through the source PCB
SFPCB, the gate PCB GFPCB, and the non-display area
NA on the right side of the liquid crystal panel PNL.
[0067] Routing the common voltage feedback lines
and the common voltage compensation lines according
to the above-described structure can minimize the prob-
lem of overlap with the lines formed in the non-display
area NA on the left and right sides of the liquid crystal
panel PNL, thereby preventing signal distortions caused
by coupling.
[0068] FIG. 9 is a view for explaining another concept
of compensation by a common voltage compensator.
FIGS. 10 to 13 are illustrations showing a variety of pat-
terns of common voltage lines for common voltage com-
pensation, wherein Figures 12 and 13 illustrate embod-
iments of the invention.
[0069] As shown in FIG. 9, the common voltage com-
pensator VCOMC receives a feedback common voltage
from the common voltage lines formed on both the left
and right sides of the liquid crystal panel. The common
voltage compensator VCOMC outputs left and right com-
pensated common voltages vcomcL and vcomcR based
on first to fourth feedback common voltages vcomFB1
to vcomFB4. The left and right compensated common
voltages vcomcL and vcomcR output from the common
voltage compensator VCOMC are re-supplied to the
common voltage lines formed on both the left and right
sides of the liquid crystal panel PNL.
[0070] Specifically, a display area AA is divided into a
first display area AA1 and a second display area AA2
with respect to the center AAC of the liquid crystal panel
PNL. A first common voltage compensator VCOMC1 re-

ceives first and second feedback common voltages
vcomFB1 and vcomFB2 from the left side of the first and
second display areas AA1 and AA2, and supplies a left
compensated common voltage vcomcL to the left side of
the first and second display areas AA1 and AA2.
[0071] A second common voltage compensator
VCOMC2 receives third and fourth feedback common
voltages vcomFB3 and vcomFB4 from the left side of the
first and second display areas AA1 and AA2, and supplies
a right compensated common voltage vcomcR to the left
side of the first and second display areas AA1 and AA2.
[0072] By dividing the display area AA into the first dis-
play area AA1 and the second display area AA2 with
respect to the center AAC of the liquid crystal panel PNL
and compensating the common voltage vcom fully con-
sidering that the amount of ripple depends on the position
in the liquid crystal panel PNL, thereby enabling more
uniform and accurate compensation of the common volt-
age vcom.
[0073] The pattern of common voltage lines is formed
as shown in FIGS. 1 to 3, in order to compensate the
common voltage vcom fully considering that the amount
of ripple depends on the size of the liquid crystal panel
PNL.
[0074] FIG. 14 is a circuit configuration diagram illus-
trating the common voltage compensator according to
Figure 9. FIG. 15 a waveform diagram illustrating feed-
back common voltages and a compensated common
voltage.
[0075] As shown in FIGS. 9 to 14, the first and second
common voltage compensators VCOMC1 and VCOMC2
comprise resistors and OP amplifiers. The first common
voltage compensator VCOMC1 comprises an 11th resis-
tor R11, a 12th resistor R12, a 13th resistor R13, and a
first OP amplifier OP1. The second common voltage
compensator VCOMC2 comprises a 21th resistor R21,
a 22th resistor R22, a 23th resistor R23, and a second
OP amplifier OP2.
[0076] The relation of connection between the 11th,
12th, and 13th resistors R11, R12, and R13 and first OP
amplifier OP1 included in the first common voltage com-
pensator VCOMC1 is as follows. One end of the 11th
resistor R11 is connected to a common voltage line from
which a feedback common voltage is received, and the
other end is connected to an inverting terminal (-) of the
first OP amplifier OP1. One end of the 12th resistor R12
is connected to the inverting terminal (-) of the first OP
amplifier OP1, and the other end is connected to an out-
put terminal of the first OP amplifier OP1 through which
a compensated common voltage is output. One end of
the 13th resistor R13 is connected to a common voltage
line from which a feedback common voltage is received,
and the other end is connected to one end of the 11th
resistor R11. The first common voltage compensator
VCOMC1 outputs a left compensated common voltage
vcomcL based on the sum of the first and second feed-
back common voltages vcomFB1 and vcomFB2.
[0077] The relation of connection between the 21th,
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22th, and 23th resistors R21, R22, and R23 and second
OP amplifier OP2 included in the second common volt-
age compensator VCOMC2 is as follows. One end of the
21th resistor R21 is connected to a common voltage line
from which a feedback common voltage is received, and
the other end is connected to an inverting terminal (-) of
the second OP amplifier OP2. One end of the 22th re-
sistor R22 is connected to the inverting terminal (-) of the
second OP amplifier OP2, and the other end is connected
to an output terminal of the second OP amplifier OP2
through which a compensated common voltage is output.
One end of the 23th resistor R23 is connected to a com-
mon voltage line from which a feedback common voltage
is received, and the other end is connected to one end
of the 21th resistor R21. The second common voltage
compensator VCOMC2 outputs a right compensated
common voltage vcomcR based on the sum of the third
and fourth feedback common voltages vcomFB3 and
vcomFB4.
[0078] For instance, when the first and second com-
mon voltages vcomFB1 and vcomFB2 are supplied, the
first common voltage compensator VCOMC1 inversely
compensates the first and second feedback common
voltages vcomFB1 and vcomFB2 to output the left com-
mon voltage vcomL. Likewise, the second common volt-
age compensator VCOMC2 has the compensation char-
acteristic shown in FIG. 15. Meanwhile, the common volt-
age output from the common voltage generator may be
supplied to the non-inverting terminals (+) of the first and
second OP amplifiers OP1 and OP2.
[0079] As explained above, the present invention em-
ploys a structure which is capable of dividing a common
voltage line path VCOM PATH within a liquid crystal panel
into two, receiving a feedback common voltage from the
left and right sides of a display area by using COF (chip
on film) and LOG (line on glass), and transferring a com-
pensated common voltage, in order to figure out and com-
pensate for the amount of ripple in the common voltage
of the liquid crystal panel. Also, the present invention
employs different compensation structures for different
areas in which different feedback common voltages are
received from the left and right sides of the display area
and different compensated common voltages are sup-
plied.
[0080] As seen from above, the present invention pro-
vides a liquid crystal display which minimizes signal dis-
tortions caused by line resistance and coupling (which
brings about picture quality problems such as horizontal
crosstalk) by enabling optimal compensation design suit-
ed to the characteristics of ripple in the common voltage
within the liquid crystal panel.

Claims

1. A liquid crystal display comprising:

a liquid crystal panel (PNL) comprising a display

area (AA) and a non-display area (NA), the dis-
play area (AA) being defined into a first display
area (AA1) and a second display area (AA2) with
respect to a center line (AAC) of the liquid crystal
panel (PNL), wherein the liquid crystal panel
(PNL) comprises a matrix of subpixels (SP) de-
fined by data lines (DL) and gate lines (GL)
crossing each other and is configured to receive
a common voltage through the second display
area (AA2);
left and right common voltage lines (VCOML,
VCOMR) located in the non-display area (NA)
on the left and right sides of the display area
(AA), the left common voltage line (VCOML) and
the right common voltage line (VCOMR) being
connected to common voltage lines (VCOM)
formed in parallel, for every gate line, in the dis-
play area (AA), wherein the center line (AAC) is
defined parallel to the common voltage lines
(VCOM) formed in the display area (AA) and per-
pendicular to the left and right common voltage
lines (VCOML, VCOMR);
a unilateral common voltage line (VCOMU) lo-
cated in the non-display area (NA) on one side
of the first display area (AA1) and connected
between the left and right common voltage lines
(VCOML, VCOMR); and
a common voltage compensator (VCOMC) con-
figured to receive feedback common voltages
(vcomFB) from the left and right common volt-
age lines (VCOML, VCOMR) and to output com-
pensated common voltages (vcomc) based on
the feedback common voltages (vcomFB),
characterized in that the left and right common
voltage lines (VCOML, VCOMR) formed in the
non-display area (NA) on the left and right sides
of the first display area (AA1) are wider than the
left and right common voltage lines (VCOML,
VCOMR) formed in the non-display area (NA)
on the left and right sides of the second display
area (AA2),
wherein the common voltage compensator
(VCOMC) is configured to supply different com-
pensated common voltages (vcomc) to the first
display area (AA1) and the second display area
(AA2) and wherein the common voltage com-
pensator (VCOMC) comprises first to fourth
common voltage compensators (VCOMC1,
VCOMC2, VCOMC3, VCOMC4),
the first common voltage compensator
(VCOMC1) is configured to receive a first feed-
back common voltage (vcomFB1) from the uni-
lateral common voltage line (VCOMU) formed
in the non-display area (NA) on the left side of
the first display area (AA1) and to supply a first
compensated common voltage (vcomc1) to the
unilateral common voltage line (VCOMU)
formed in the non-display area (NA) on the left
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side of the first display area (AA1),
the second common voltage compensator
(VCOMC2) is configured to receive a second
feedback common voltage (vcomFB2) from the
left common voltage line (VCOML) formed in the
non-display area (NA) on the left side of the sec-
ond display area (AA2) and to supply a second
compensated common voltage (vcomc2) to the
left common voltage line (VCOML) formed in the
non-display area (NA) on the left side of the sec-
ond display area (AA2),
the third common voltage compensator
(VCOMC3) is configured to receive a third feed-
back common voltage (vcomFB3) from the uni-
lateral common voltage line (VCOMU) formed
in the non-display area (NA) on the right side of
the first display area (AA1) and to supply a third
compensated common voltage (vcomc3) to the
unilateral common voltage line (VCOMU)
formed in the non-display area (NA) on the right
side of the first display area (AA1), and
the fourth common voltage compensator
(VCOMC4) is configured to receive a fourth
feedback common voltage (vcomFB4) from the
right common voltage line (VCOMR) formed in
the non-display area (NA) on the right side of
the second display area (AA2) and to supply a
fourth compensated common voltage (vcomc4)
to the right common voltage line (VCOMR)
formed in the non-display area (NA) on the right
side of the second display area (AA2).

2. The liquid crystal display of claim 1, wherein:

the left and right common voltage lines (VCOML,
VCOMR) formed in the non-display area (NA)
on the left and right sides of the second display
area (AA2) comprise dummy common voltage
lines (VCOMLF and VCOMRF) which are phys-
ically separated from the left and right common
voltage lines (VCOML, VCOMR) in the non-dis-
play area (NA) on the left and right sides of the
second display area (AA2),
the second common voltage compensator
(VCOMC2) is configured to receive the second
feedback common voltage (vcomFB2) from the
left dummy common voltage line (VCOMLF)
formed in the non-display area (NA) on the left
side of the second display area (AA2), and
the fourth common voltage compensator
(VCOMC4) is configured to receive the fourth
feedback common voltage (vcomFB4) from the
right dummy common voltage line (VCOMRF)
formed in the non-display area (NA) on the right
side of the second display area (AA2).

3. The liquid crystal display of claim 1, wherein the com-
mon voltage compensator (VCOMC) comprises:

a first resistor (RL) for electrically connecting an
output terminal of the first common voltage com-
pensator ((VCOMC1) and an output terminal of
the second common voltage compensator
(VCOMC2); and
a second resistor (RR) for electrically connect-
ing an output terminal of the third common volt-
age compensator (VCOMC3) and an output ter-
minal of the fourth common voltage compensa-
tor (VCOMC4).

4. The liquid crystal display of claim 3, wherein the first
to fourth common voltage compensators (VCOMC1,
VCOMC2, VCOMC3, VCOMC4) are configured to
receive feedback common voltages through com-
mon voltage feedback lines (VCOMFB1L,
VCOMFB2L, VCOMFB3L, VCOMFB4L), and to sup-
ply compensated common voltages through com-
mon voltage compensation lines (VCOMC1L,
VCOMC2L, VCOMC3L, VCOMC4L), and
the first and third common voltage feedback lines
(VCOMFB1L, VCOMFB3L) and the first and third
common voltage compensation lines (VCOMC1L,
VCOMC3L) are wired to pass through source printed
circuit boards (SFPCB) each having a data driver
(SDRV) mounted thereon, gate printed circuit boards
(GFPCB) each having a gate driver (GDRV) mount-
ed thereon, and the non-display area (NA) on the left
and right sides of the liquid crystal panel (PNL).

Patentansprüche

1. Eine Flüssigkristallanzeige aufweisend:

ein Flüssigkristallpanel (PNL), welches einen
Anzeigebereich (AA) und einen Nicht-Anzeige-
bereich (NA) aufweist, wobei der Anzeigebe-
reich (AA) definiert ist in einen ersten Anzeige-
bereich (AA1) und einen zweiten Anzeigebe-
reich (AA2) in Bezug auf eine Mittellinie (AAC)
des Flüssigkristallpanels (PNL), wobei das Flüs-
sigkristallpanel (PNL) eine Matrix von Subpixeln
(SP) aufweist, die definiert ist durch sich kreu-
zende Datenleitungen (DL) und Gate-Leitungen
(GL) und die konfiguriert ist zum Empfangen ei-
ner Gemeinsame-Spannung durch den zweiten
Anzeigebereich (AA2);
eine linke und eine rechte Gemeinsame-Span-
nung-Leitung (VCOML, VCOMR), die in dem
Nicht-Anzeigebereich (NA) auf der linken bzw.
rechten Seite des Anzeigebereichs (AA) ange-
ordnet sind, wobei die linke Gemeinsame-Span-
nung-Leitung (VCOML) und die rechte Gemein-
same-Spannung-Leitung (VCOMR) mit Ge-
meinsame-Spannung-Leitungen (VCOM) ver-
bunden sind, welche, für jede Gate-Leitung, pa-
rallel in dem Anzeigebereich (AA) gebildet sind,
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wobei die Mittellinie (AAC) parallel zu den Ge-
meinsame-Spannung-Leitungen (VCOM), wel-
che in dem Anzeigebereich (AA) gebildet sind,
und senkrecht zu der linken und rechten Ge-
meinsame-Spannung-Leitung (VCOML,
VCOMR) definiert ist;
eine unilaterale Gemeinsame-Spannung-Lei-
tung (VCOMU), welche in dem Nicht-Anzeige-
bereich (NA) auf einer Seite des ersten Anzei-
gebereichs (AA1) angeordnet ist und zwischen
die linke und rechte Gemeinsame-Spannung-
Leitung (VCOML, VCOMR) geschaltet ist; und
einen Gemeinsame-Spannung-Kompensator
(VCOMC), der konfiguriert ist zum Empfangen
von Rückmelde-Gemeinsame-Spannungen
(vcomFB) von der linken und rechten Gemein-
same-Spannung-Leitungen (VCOML, VCOMR)
und zum Ausgeben von Kompensierte-Gemein-
same-Spannungen (vcomc) basierend auf den
Rückmelde-Gemeinsame-Spannungen
(vcomFB),
dadurch gekennzeichnet, dass
die linke und die rechte Gemeinsame-Span-
nung-Leitung (VCOML, VCOMR), die in dem
Nicht-Anzeigebereich (NA) auf der linken bzw.
rechten Seite des ersten Anzeigebereichs (AA1)
gebildet sind, breiter sind als die linke und die
rechte Gemeinsame-Spannung-Leitung
(VCOML, VCOMR), die in dem Nicht-Anzeige-
bereich (NA) auf der linken bzw. rechten Seite
des zweiten Anzeigebereichs (AA2) gebildet
sind,
wobei der Gemeinsame-Spannung-Kompensa-
tor (VCOMC) konfiguriert ist zum Bereitstellen
von verschiedenen Kompensierte-Gemeinsa-
me-Spannungen (vcomc) an den ersten Anzei-
gebereich (AA1) und den zweiten Anzeigebe-
reich (AA2) und wobei der Gemeinsame-Span-
nung-Kompensator (VCOMC) einen ersten bis
vierten Gemeinsame-Spannung-Kompensator
(VCOMC1, VCOMC2, VCOMC3, VCOMC4)
aufweist,
wobei der erste Gemeinsame-Spannung-Kom-
pensator (VCOMC1) konfiguriert ist zum Emp-
fangen einer ersten Rückmelde-Gemeinsame-
Spannung (vcomFB1) von der unilateralen Ge-
meinsame-Spannung-Leitung (VCOMU), die in
dem Nicht-Anzeigebereich (NA) auf der linken
Seite des ersten Anzeigebereichs (AA1) gebil-
det ist, und zum Bereitstellen einer ersten Kom-
pensierte-Gemeinsame-Spannung (vcomc1)
an die unilaterale Gemeinsame-Spannung-Lei-
tung (VCOMU), die in dem Nicht-Anzeigebe-
reich (NA) auf der linken Seite des ersten An-
zeigebereichs (AA1) gebildet ist,
wobei der zweite Gemeinsame-Spannung-
Kompensator (VCOMC2) konfiguriert ist zum
Empfangen einer zweiten Rückmelde-Gemein-

same-Spannung (vcomFB2) von der linken Ge-
meinsame-Spannung-Leitung (VCOML), die in
dem Nicht-Anzeigebereich (NA) auf der linken
Seite des zweiten Anzeigebereichs (AA2) gebil-
det ist, und zum Bereitstellen einer zweiten
Kompensierte-Gemeinsame-Spannung
(vcomc2) an die linke Gemeinsame-Spannung-
Leitung (VCOML), die in dem Nicht-Anzeigebe-
reich (NA) auf der linken Seite des zweiten An-
zeigebereichs (AA2) gebildet ist,
wobei der dritte Gemeinsame-Spannung-Kom-
pensator (VCOMC3) konfiguriert ist zum Emp-
fangen einer dritten Rückmelde-Gemeinsame-
Spannung (vcomFB3) von der unilateralen Ge-
meinsame-Spannung-Leitung (VCOMU), die in
dem Nicht-Anzeigebereich (NA) auf der rechten
Seite des ersten Anzeigebereichs (AA1) gebil-
det ist, und zum Bereitstellen einer dritten Kom-
pensierte-Gemeinsame-Spannung (vcomc3)
an die unilaterale Gemeinsame-Spannung-Lei-
tung (VCOMU), die in dem Nicht-Anzeigebe-
reich (NA) auf der rechten Seite des ersten An-
zeigebereichs (AA1) gebildet ist, und
wobei der vierte Gemeinsame-Spannung-Kom-
pensator (VCOMC4) konfiguriert ist zum Emp-
fangen einer vierten Rückmelde-Gemeinsame-
Spannung (vcomFB4) von der rechten Gemein-
same-Spannung-Leitung (VCOMR), die in dem
Nicht-Anzeigebereich (NA) auf der rechten Sei-
te des zweiten Anzeigebereichs (AA2) gebildet
ist, und zum Bereitstellen einer vierten Kompen-
sierte-Gemeinsame-Spannung (vcomc4) an die
rechte Gemeinsame-Spannung-Leitung
(VCOMR), die in dem Nicht-Anzeigebereich
(NA) auf der rechten Seite des zweiten Anzei-
gebereichs (AA2) gebildet ist.

2. Die Flüssigkristallanzeige gemäß Anspruch 1, wo-
bei:

die linke und die rechte Gemeinsame-Span-
nung-Leitung (VCOML, VCOMR), die in dem
Nichtanzeigebereich (NA) auf der linken bzw.
rechten Seite des zweiten Anzeigebereichs
(AA2) gebildet sind, Gemeinsame-Spannung-
Dummy-Leitungen (VCOMLF und VCOMRF)
aufweisen, die physisch von der linken bzw.
rechten Gemeinsame-Spannung-Leitung
(VCOML, VCOMR) in dem Nicht-Anzeigebe-
reich (NA) auf der linken bzw. rechten Seite des
zweiten Anzeigebereichs (AA2) separiert sind,
der zweite Gemeinsame-Spannung-Kompen-
sator (VCOMC2) konfiguriert ist zum Empfan-
gen der zweiten Rückmelde-Gemeinsame-
Spannung (vcomFB2) von der linken Gemein-
same-Spannung-Dummy-Leitung (VCOMLF),
die in dem Nicht-Anzeigebereich (NA) auf der
linken Seite des zweiten Anzeigebereichs (AA2)
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gebildet ist, und
der vierte Gemeinsame-Spannung-Kompensa-
tor (VCOMC4) konfiguriert ist zum Empfangen
der vierten Rückmelde-Gemeinsame-Span-
nung (vcomFB4) von der rechten Gemeinsame-
Spannung-Dummy-Leitung (VCOMRF), die in
dem Nichtanzeigebereich (NA) auf der rechten
Seite des zweiten Anzeigebereichs (AA2) gebil-
det ist.

3. Die Flüssigkristallanzeige gemäß Anspruch 1, wobei
der Gemeinsame-Spannung-Kompensator
(VCOMC) aufweist:

einen ersten Widerstand (RL), um einen Aus-
gangsanschluss des ersten Gemeinsame-
Spannung-Kompensators (VCOMC1) elek-
trisch mit einem Ausgangsanschluss des zwei-
ten Gemeinsame-Spannung-Kompensators
(VCOMC2) zu verbinden; und
einen zweiten Widerstand (RR), um einen Aus-
gangsanschluss des dritten Gemeinsame-
Spannung-Kompensators (VCOMC3) elek-
trisch mit einem Ausgangsanschluss des vierten
Gemeinsame-Spannung-Kompensators
(VCOMC4) zu verbinden.

4. Die Flüssigkristallanzeige gemäß Anspruch 3, wobei
der erste bis vierte Gemeinsame-Spannung-Kom-
pensator (VCOMC1, VCOMC2, VCOMC3,
VCOMC4) konfiguriert sind zum Empfangen von
Rückmelde-Gemeinsame-Spannungen durch Ge-
meinsame-Spannung-Rückmeldeleitungen
(VCOMFB1L, VCOMFB2L, VCOMFB3L,
VCOMFB4L), und zum Bereitstellen von Kompen-
sierte-Gemeinsame-Spannungen durch Gemeinsa-
me-Spannung-Kompensationsleitungen
(VCOMC1L, VCOMC2L, VCOMC3L, VCOMC4L),
und
wobei die erste und die dritte Gemeinsame-Span-
nung-Rückmeldeleitung (VCOMFB1L, VCOMFB3L)
und die erste und die dritte Gemeinsame-Spannung-
Kompensationsleitung (VCOMC1L, VCOMC3L) so
verlegt sind, dass sie durch Source-Leiterplatten
(SFPCB), von denen jede einen darauf montierten
Datentreiber (SDRV) hat, Gate-Leiterplatten (GFP-
CB), von denen jede einen darauf montierten Gate-
Treiber (GDRV) hat, und den Nicht-Anzeigebereich
(NA) auf der linken bzw. rechten Seite des Flüssig-
kristallpanels (PNL) verlaufen.

Revendications

1. Écran d’affichage à cristaux liquides comprenant :

un panneau à cristaux liquides (PNL) compre-
nant une zone d’affichage (AA) et une zone de

non-affichage (NA), la zone d’affichage (AA)
étant définie en une première zone d’affichage
(AA1) et une seconde zone d’affichage (AA2)
par rapport à une ligne centrale (AAC) du pan-
neau à cristaux liquides (PNL), dans lequel le
panneau à cristaux liquides (PNL) comprend
une matrice de sous-pixels (SP) définie par des
lignes de données (DL) et des lignes de grille
(GL) se croisant mutuellement, et est configuré
de manière à recevoir une tension commune à
travers la seconde zone d’affichage (AA2) ;
des lignes de tension commune gauche et droite
(VCOML, VCOMR) situées dans la zone de non-
affichage (NA) sur les côtés gauche et droit de
la zone d’affichage (AA), la ligne de tension com-
mune gauche (VCOML) et la ligne de tension
commune droite (VCOMR) étant connectées à
des lignes de tension commune (VCOM) for-
mées en parallèle, pour chaque ligne de grille,
dans la zone d’affichage (AA), dans lequel la
ligne centrale (AAC) est définie parallèlement
aux lignes de tension commune (VCOM) for-
mées dans la zone d’affichage (AA) et perpen-
diculairement aux lignes de tension commune
gauche et droite (VCOML, VCOMR) ;
une ligne de tension commune unilatérale
(VCOMU) située dans la zone de non-affichage
(NA) sur un côté de la première zone d’affichage
(AA1) et connectée entre les lignes de tension
commune gauche et droite (VCOML, VCOMR) ;
et
un compensateur de tension commune
(VCOMC) configuré de manière à recevoir des
tensions communes de rétroaction (vcomFB) en
provenance des lignes de tension commune
gauche et droite (VCOML, VCOMR) et à fournir
en sortie des tensions communes compensées
(vcomc) sur la base des tensions communes de
rétroaction (vcomFB) ;
caractérisé en ce que
les lignes de tension commune gauche et droite
(VCOML, VCOMR) formées dans la zone de
non-affichage (NA) sur les côtés gauche et droit
de la première zone d’affichage (AA1) sont plus
larges que les lignes de tension commune gau-
che et droite (VCOML, VCOMR) formées dans
la zone de non-affichage (NA) sur les côtés gau-
che et droit de la seconde zone d’affichage
(AA2) ;
dans lequel le compensateur de tension com-
mune (VCOMC) est configuré de manière à four-
nir des tensions communes compensées dis-
tinctes (vcomc) à la première zone d’affichage
(AA1) et à la seconde zone d’affichage (AA2),
et dans lequel le compensateur de tension com-
mune (VCOMC) comprend des premier à qua-
trième compensateurs de tension commune
(VCOMC1, VCOMC2, VCOMC3, VCOMC4) ;
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le premier compensateur de tension commune
(VCOMC1) est configuré de manière à recevoir
une première tension commune de rétroaction
(vcomFB1) en provenance de la ligne de tension
commune unilatérale (VCOMU) formée dans la
zone de non-affichage (NA) sur le côté gauche
de la première zone d’affichage (AA1), et à four-
nir une première tension commune compensée
(vcomc1) à la ligne de tension commune unila-
térale (VCOMU) formée dans la zone de non-
affichage (NA) sur le côté gauche de la première
zone d’affichage (AA1) ;
le deuxième compensateur de tension commu-
ne (VCOMC2) est configuré de manière à rece-
voir une deuxième tension commune de rétroac-
tion (vcomFB2) en provenance de la ligne de
tension commune gauche (VCOML) formée
dans la zone de non-affichage (NA) sur le côté
gauche de la seconde zone d’affichage (AA2),
et à fournir une deuxième tension commune
compensée (vcomc2) à la ligne de tension com-
mune gauche (VCOML) formée dans la zone de
non-affichage (NA) sur le côté gauche de la se-
conde zone d’affichage (AA2) ;
le troisième compensateur de tension commune
(VCOMC3) est configuré de manière à recevoir
une troisième tension commune de rétroaction
(vcomFB3) en provenance de la ligne de tension
commune unilatérale (VCOMU) formée dans la
zone de non-affichage (NA) sur le côté droit de
la première zone d’affichage (AA1), et à fournir
une troisième tension commune compensée
(vcomc3) à la ligne de tension commune unila-
térale (VCOMU) formée dans la zone de non-
affichage (NA) sur le côté droit de la première
zone d’affichage (AA1) ; et
le quatrième compensateur de tension commu-
ne (VCOMC4) est configuré de manière à rece-
voir une quatrième tension commune de ré-
troaction (vcomFB4) en provenance de la ligne
de tension commune droite (VCOMR) formée
dans la zone de non-affichage (NA) sur le côté
droit de la seconde zone d’affichage (AA2), et à
fournir une quatrième tension commune com-
pensée (vcomc4) à la ligne de tension commune
droite (VCOMR) formée dans la zone de non-
affichage (NA) sur le côté droit de la seconde
zone d’affichage (AA2).

2. Écran d’affichage à cristaux liquides selon la reven-
dication 1, dans lequel :

les lignes de tension commune gauche et droite
(VCOML, VCOMR) formées dans la zone de
non-affichage (NA) sur les côtés gauche et droit
de la seconde zone d’affichage (AA2) compren-
nent des lignes de tension commune fictives
(VCOMLF et VCOMRF) qui sont physiquement

séparées des lignes de tension commune gau-
che et droite (VCOML, VCOMR) dans la zone
de non-affichage (NA) sur les côtés gauche et
droit de la seconde zone d’affichage (AA2) ;
le deuxième compensateur de tension commu-
ne (VCOMC2) est configuré de manière à rece-
voir la deuxième tension commune de rétroac-
tion (vcomFB2) en provenance de la ligne de
tension commune fictive gauche (VCOMLF) for-
mée dans la zone de non-affichage (NA) sur le
côté gauche de la seconde zone d’affichage
(AA2) ; et
le quatrième compensateur de tension commu-
ne (VCOMC4) est configuré de manière à rece-
voir la quatrième tension commune de rétroac-
tion (vcomFB4) en provenance de la ligne de
tension commune fictive droite (VCOMRF) for-
mée dans la zone de non-affichage (NA) sur le
côté droit de la seconde zone d’affichage (AA2).

3. Écran d’affichage à cristaux liquides selon la reven-
dication 1, dans lequel le compensateur de tension
commune (VCOMC) comprend :

une première résistance (RL) destinée à con-
necter électriquement une borne de sortie du
premier compensateur de tension commune
(VCOMC1) et une borne de sortie du deuxième
compensateur de tension commune
(VCOMC2) ; et
une seconde résistance (RR) destinée à con-
necter électriquement une borne de sortie du
troisième compensateur de tension commune
(VCOMC3) et une borne de sortie du quatrième
compensateur de tension commune
(VCOMC4).

4. Écran d’affichage à cristaux liquides selon la reven-
dication 3, dans lequel les premier à quatrième com-
pensateurs de tension commune (VCOMC1,
VCOMC2, VCOMC3, VCOMC4) sont configurés de
manière à recevoir des tensions communes de ré-
troaction à travers des lignes de rétroaction de ten-
sion commune (VCOMFB1 L, VCOMFB2L,
VCOMFB3L, VCOMFB4L), et à fournir des tensions
communes compensées à travers des lignes de
compensation de tension commune (VCOMC1L,
VCOMC2L, VCOMC3L, VCOMC4L) ; et
les première et troisième lignes de rétroaction de
tension commune (VCOMFB1L, VCOMFB3L) et les
première et troisième lignes de compensation de
tension commune (VCOMC1 L, VCOMC3L) sont câ-
blées afin de transiter par des cartes de circuits im-
primés de source (SFPCB) présentant chacune un
pilote de données (SDRV) monté sur celles-ci, des
cartes de circuits imprimés de grille (GFPCB) pré-
sentant chacune un pilote de grille (GDRV) monté
sur celles-ci, et la zone de non-affichage (NA) sur
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les côtés gauche et droit du panneau à cristaux li-
quides (PNL).
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