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1
LIQUID CRYSTAL DISPLAY PANEL

TECHNICAL FIELD

The present invention relates to a liquid crystal display
panel and a liquid crystal display apparatus, and in particular,
to a liquid crystal display panel having low driving power
consumption and a uniform display frame.

BACKGROUND

Liquid crystal displays (LCDs) are advantageous in being
light, thin, having low power consumption and emitting no
radiation, thereby gradually superseding traditional Cathode-
Ray Tube (CRT) displays. Today, LCDs have been widely
used in electronic products such as high image quality digital
televisions, desktop computers, personal digital assistants
(PDAs), notebook computers, digital cameras, mobile
phones, and the like.

Because liquid crystal molecules may be electrically
decomposed when being subjected to an offset voltage for a
long time, LCDs typically employ an Alternating Current
(AC) driving technique, i.e. data signals are alternated
between positive and negative polarities. If a voltage of a pixel
electrode is higher than a voltage of a common electrode, the
polarity of the data signal is referred to positive polarity,
represented by “+”; and conversely if a voltage of the pixel
electrode is lower than a voltage of the common electrode, the
polarity of the data signal is referred to negative polarity,
represented by “~”. Currently, the AC driving for LCDs com-
prise four different driving techniques: Frame Inversion Driv-
ing, Row Inversion Driving, Column Inversion Driving and
Dot Inversion Driving. The four driving techniques will be
simply illustrated as follows.

Referring to FIGS. 1(a) and 1(b), polarity conversion in
Frame Inversion Driving for a LCD panel is shown, wherein
the polarity of voltage applied to the liquid crystal molecules
between a common electrode and a pixel electrode is repeat-
edly inverted on a per frame basis. As shown in FIG. 1(a), a
positive (+) voltage is applied to the liquid crystal molecules
corresponding to all pixels in a first frame, and as shown in
FIG. 1(b), anegative (-) voltage is applied to the liquid crystal
molecules corresponding to all pixels in a second frame.
However, the light transmittance of the liquid crystal layer
cannot remain constant between continuous frames, and
thereby causing flickers. Further, in such driving technique,
crosstalk easily occurs due to interference between adjacent
data.

Referring to FIGS. 2(a) and 2(b), polarity conversion in
Row Inversion Driving fora LCD panel is shown, wherein the
polarity of voltage applied to the liquid crystal molecules is
repeatedly inverted on the basis of per row. For instance, in
one frame, as shown in FIG. 2(a), a positive (+) voltage is
applied to the liquid crystal molecules corresponding to odd-
numbered scanning lines and a negative (-) voltage is applied
to the liquid crystal molecules corresponding to even-num-
bered scanning lines; in the next frame, as shown in FIG. 2(5),
a negative (-) voltage is applied to the liquid crystal mol-
ecules corresponding to odd-numbered scanning lines and a
positive (+) voltage is applied to the liquid crystal molecules
corresponding to even-numbered scanning lines. Accord-
ingly, the polarities corresponding to neighboring scanning
lines are opposite to each other. However, since the voltage
with a same polarity is applied to those pixels arranged hori-
zontally, horizontal crosstalk easily occurs.

As can be seen, Frame Inversion Driving and Row Inver-
sion Driving cause many defects in display quality. So most of
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the current liquid crystal displays employ Dot Inversion as the
polarity conversion technique. Referring to FIG. 3(a), the
polarity conversion technique of Dot Inversion Driving for a
LCD panel is shown, wherein the polarities of voltage applied
to neighboring pixels alternate pixel by pixel in both vertical
and horizontal directions. This inversion technique is advan-
tageous in display quality compared with other inversion
techniques, but has the largest power consumption of the
above-mentioned techniques. FIG. 3(b) illustrates an
improved Dot Inversion array substrate arrangement, which
only adjusts the connections of pixel units on the basis of Row
Inversion to constitute Dot Inversion arrangement. As shown
in FIG. 3(4), a same scanning line is still connected to pixel
electrodes with the same polarities. Therefore, the driving
technique of changing the common voltage can be used so as
to reduce the voltage change amount required by a data driver
and thus reducing power consumption of the LCD panel.

FIG. 4 illustrates a simplified schematic diagram for the
LCD panel having the array substrate arrangement shown in
FIG. 3(b) (for clarity, only the array substrate is shown; a
color filter substrate and a liquid crystal layer in the panel are
omitted). As shown in FIG. 4, in the LCD panel, there are
arranged of N+1 scanning lines G0, G1, . . . GN (wherein
Nz1, and the same hereinafter) and a plurality of data lines
arranged across the scanning lines, wherein each set of scan-
ning line and data line across the scanning line can be used to
control a pixel unit. Character A represents an IC PAD on
which a number of pins connected to the scanning lines and
data lines are arranged. Character B represents a connecting
line, which connects the pins for the scanning lines G0 and
GN together in the pad A. Such structure makes it possible to
simultaneously apply scanning signals to the scanning lines
G0 and GN whose pins are connected when the scanning
signals are sent out, and thus data signals can be simulta-
neously supplied via data lines to both the pixel units in the
even-numbered columns being connected to G0 and the pixel
units in the odd-numbered columns being connected to GN.
The pixel unit comprises a thin film transistor (TFT), a stor-
age capacitor (Cs) and a liquid crystal capacitor (Clc) (the
latter two components are not shown). A gate electrode and a
source electrode of the TFT are respectively connected to a
scanning line and a data line. Scanning signals on the scan-
ning lines control the ON/OFF status of the TFT, so that data
signals on the data lines are written into the storage capacitors
and the liquid crystal capacitors in the pixel units. A scanning
driver sends out the scanning signals on the scanning lines
G0, G1, ... GNin turn, so as to turn ON the TFTs connected
to one certain scanning line and turn OFF the TFTs connected
to other scanning lines at the same time (here, note that the
TFTs connected to the scanning lines GO and GN are simul-
taneously turned ON). When the TFTs connected to a certain
scanning line are in the ON status, a data driver supplies data
signals via data lines to the corresponding pixel units in
accordance with the image materials to be displayed. There-
fore, by means of repeatedly scanning each scanning line and
sending out data signals, the purpose of displaying images
can be achieved.

However, each of the scanning lines is a wire having
impedance and certain wiring capacitance. Therefore, scan-
ning signals will be affected by RC effect of the scanning lines
and the waveforms thereof will be distorted. As such, a dif-
ference in luminance or color on the LCD panel between
correct and distorted data signals occurs. Moreover, as shown
in FIG. 4, the scanning lines G0 and GN are connected
together, which increases the parasitic capacitances on the
scanning lines GO and GN and increases the wiring capaci-
tance thereon to be larger than that on other scanning lines,
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and thus the RC effect (referred to RC delay hereinafter) on
the scanning signals on these two scanning lines G0 and GN
are more obvious than that on the scanning signals on other
scanning lines. As aresult, there are large differences between
the driving conditions of the pixel units connected to the
scanning lines G0 and GN and the pixel units connected to
other scanning lines, thereby causing non-uniformity of lumi-
nance and color.

Therefore, the display quality of the LCD will be signifi-
cantly improved if the influence on uniformity of the display
frame on the LCD panel due to the differences of RC delay for
individual scanning lines can be avoided.

SUMMARY OF THE INVENTION

In an embodiment of the invention a novel LCD panel is
provided, which not only can be applicable to Dot Inversion
Driving with low power consumption, but also has the con-
sistency of the RC delay for individual scanning lines
increased, and thus suppresses the influence on uniformity of
the display frame on the LCD panel due to the differences of
RC delay for individual scanning lines.

According to an embodiment of the invention, a LCD panel
is provided, which comprises pixel electrodes, common elec-
trode lines, data lines, and scanning lines, at least two scan-
ning lines being electrically connected to each other and a
plurality of conductive sections are disposed above at least
part of each of the scanning lines other than said at least two
scanning lines and electrically communicated with the com-
mon electrode lines.

According to another embodiment of the invention, a LCD
apparatus is provided, which comprises a plurality of data
lines and scanning lines, a plurality of pixel electrodes, a
plurality of common electrode lines, and a plurality of con-
ductive sections, wherein part of the scanning lines are elec-
trically connected to each other, and the plurality of conduc-
tive sections are respectively disposed above the scanning
lines which are not electrically connected with each other and
are electrically connected to the common electrode lines.

Also, an embodiment of the invention provides a method
for increasing wiring capacitance on a scanning lineina LCD
panel, wherein a common electrode line is disposed on a
lower array substrate of the liquid crystal display panel and an
insulating layer is disposed on the scanning line, the method
comprising: disposing a conductive section on the insulating
layer above the scanning line and electrically coupling the
conductive section to the common electrode line.

An LCD panel in accordance with an embodiment of the
invention not only can be applicable to Dot Inversion Driving
with low power consumption implemented by changing com-
mon voltage, but also has the consistency of the RC delay for
individual scanning lines increased, and thereby the differ-
ences of RC delay for individual scanning lines are reduced,
the uniformity of the display frame on the LCD panel is
ensured and the display quality of the LCD is improved.

The method for increasing wiring capacitance on a scan-
ning line in a LCD panel in accordance with an embodiment
of the invention can be applied in those LCD panels having
the problem of the RC delay for individual scanning lines
being inconsistent, so as to increase the consistency of the RC
delay for individual scanning lines and thereby achieve uni-
formity of the display frame on the LCD panel.

BRIEF DESCRIPTION OF THE DRAWINGS

From the following detailed description to the embodi-
ments, accompanying with the drawings, the present inven-
tion will be more apparent. In the drawings,

40

45

4

FIGS. 1(a) and 1(b) are schematic diagrams of a conven-
tional Frame Inversion polarity conversion of a LCD panel;

FIGS. 2(a) and 2(b) are schematic diagrams of a conven-
tional Row Inversion polarity conversion of a LCD panel;

FIG. 3(a) is a schematic diagram of a conventional Dot
Inversion polarity conversion of a LCD panel;

FIG. 3(b) is a schematic diagram of arrangement of a
conventional improved Dot Inversion array substrate;

FIG. 4 is a simplified schematic diagram of a LCD panel
having the array substrate arrangement as shown in FIG. 3(b);

FIG.5(a) is a simplified schematic diagram ofa LCD panel
according to an embodiment of the invention;

FIG. 5(b) is a partly enlarged diagram for a region C in the
FIG. 5(a);

FIG. 5(c) is a partly enlarged diagram for a region D in the
FIG. 5(a);

FIG. 5(d) is a plan view for the arrangement of common
lines on a LCD panel according to an embodiment of the
invention;

FIG. 6 is a circuit diagram for a single pixel unit on a LCD
panel according to an embodiment of the invention;

FIG. 7(a) is a sectional view of FIG. 5(5) taken along Line
I-I;

FIG. 7(b) is a sectional view of FIG. 5(b) taken along Line
JIBIR

FIG. 7(c) is a sectional view of FIG. 5(b) taken along Line
TII-111;

FIG. 8(a) is an equivalent circuit diagram for the capacitor
in FIG. 7(a); and

FIG. 8(b) is an equivalent circuit diagram for the capacitor
in FIG. 7(b).

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Some illustrative embodiments of the invention will be
described as follows with reference to the accompany draw-
ings.

FIG.5(a) is a simplified schematic diagram ofa LCD panel
according to an embodiment of the invention (for clarity only
anarray substrate is shown; a color filter substrate and a liquid
crystal layer in the panel are omitted). Similar to the LCD
panel shown in FIG. 4, in the LCD panel of the embodiment,
A represents an IC PAD, and B represents a connecting line
that connects the pins for the scanning lines G0 and GN.
Scanning signals are simultaneously applied to the scanning
lines G0 and GN whose pins are connected when the scanning
signals are sent out, and thus data signals can be simulta-
neously supplied via data lines to both the pixel units in the
even-numbered columns being connected to G0 and the pixel
units in the odd-numbered columns being connected to GN.
The LCD panel according to the embodiment comprises a
number of scanning lines G0-GN, a number of data lines
S0-SM and a number of pixel units 60.

Below, the improvement of the LCD panel according to the
embodiment relative to the LCD panel shown in FIG. 4 will be
described by referring to FIG. 5(b) and FIG. 5(c). FIG. 5(b) is
a partly enlarged diagram for a region C in the FIG. 5(a),
wherein a reference number 50 indicates a conductive layer, a
reference number 61 indicates a pixel electrode, a reference
number 708 indicates a common electrode line and a refer-
ence number 711 indicates a through-hole. As illustrated in
FIG. 5(b), the conductive layer 50 is connected to the com-
mon electrode line 708 via the through-hole 711, and dis-
posedabove at least a part of the scanning line G1, while there
is no conductive layer disposed above the scanning line G0.
Herein, please note that the conductive section corresponds to
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the conductive layer in this embodiment, but is not limited to
the structure of a conductive layer. FIG. 5(c) is a partly
enlarged diagram for a region D in the FIG. 5(a), wherein a
reference number 50' indicates a conductive layer, a reference
number 61' indicates a pixel electrode, a reference number
708' indicates a common electrode line and a reference num-
ber 711" indicates a through-hole. As illustrated in FIG. 5(¢),
the conductive layer 50'is connected to the common electrode
line 708' via the through-hole 711", and disposed above at
least a part of the scanning line GN-1, while there is no
conductive layer disposed above the scanning line GN. In
addition, a conductive layer is disposed similarly above at
least a part of each of the scanning lines G2 to GN-2, so the
detailed description is omitted in order to simplify the
description of the LCD panel shown in FIG. 5(a). Meanwhile,
please note that with respect to the entire LCD panel, as
shown in FIG. 5(d), there are totally N common electrode
lines (C1, C2, . .., CN) and all of the N common electrode
lines are in electrical communication with each other,
wherein a storage capacitor Cs is formed between a pixel
electrode and a common electrode line.

FIG. 6 is a circuit diagram of a single pixel unit on the LCD
panel according to an embodiment of the invention. The pixel
unit 60 comprises a thin film transistor M, a liquid crystal
capacitor Clc and a storage capacitor Cs. A gate electrode of
the thin film transistor M is coupled to the scanning line G1,
so as to accept scanning signals transmitted through the scan-
ning line G1. A first terminal of the liquid crystal capacitor
Clc, i.e. a pixel electrode (not shown), is coupled to a data line
SM, while a second terminal of the liquid crystal capacitor,
i.e. a common electrode (not shown) disposed on an upper
glass substrate of the LCD panel, is configured to receive the
common voltage signal Vcom. A first terminal of the storage
capacitor Cs, i.e. the pixel electrode (not shown), is coupled to
the first terminal of the liquid crystal capacitor Clc, while a
second terminal of the storage capacitor Cs, i.e. a common
electrode line (not shown) disposed on a lower glass substrate
of the LCD panel, is configured to receive the common volt-
age signal Vcom. When a scanning signal turns the thin film
transistor M on, a data signal is transmitted to the first termi-
nal of the liquid crystal capacitor Clc and the first terminal of
the storage capacitor Cs via the thin film transistor M.

FIGS. 7(a)-7(c) depict partly sectional views of the LCD
panel according to an embodiment of the invention. First, as
illustrated in FIG. 7(a), which is the sectional view of FIG.
5(b) taken along Line I-], i.e. a vertical sectional view at the
scanning line GO, an array substrate, a color filter substrate
and a liquid crystal layer are shown, wherein the array sub-
strate comprises a lower glass substrate 701, a scanning line
707 (i.e. the scanning line G0), a gate insulating layer 709 and
a passivation layer 710. The color filter substrate comprises
anupper glass substrate 702, a black matrix (BM) 703, acolor
filter 704 and a common electrode 705. The liquid crystal
layer is constituted by a mass of liquid crystal molecules. As
shown in FIG. 7(b), which is a sectional view of FIG. 5(b)
taken along Line II-II, i.e. a vertical sectional view at the
scanning line G1, an array substrate, a color filter substrate
and a liquid crystal layer are shown. Compared with FIG.
7(a), the configuration shown in FIG. 7(b) only differs in that
a conductive layer 50 made of Indium-Tin Oxide (ITO) dis-
posed on the passivation layer 710 above the scanning line
707. Herein, please note that the conductive layer is not be
limited to ITO, and other conductive metal materials can be
used in addition to or in place of ITO. Also, the conductive
layer 50 herein is only disposed on the passivation layer 710
above the scanning line 707 in an embodiment, and the posi-
tional relationship between the conductive layer 50 and the
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scanning line 707 is not limited to this. For example, the
conductive layer 50 can also be disposed on the gate insulat-
ing layer 709. As illustrated in FIG. 7(c), which is a sectional
view of FIG. 5(b) taken along Line III-III, i.e. a vertical
sectional view of the part which connects the conductive layer
50 and the common electrode line 708, the reference number
708 indicates a common electrode line, the reference number
709 indicates a gate insulating layer, the reference number
710 indicates a passivation layer, the reference number 711
indicates a through-hole. The conductive layer 50 is con-
nected to the common electrode line 708 via the through-hole
711 so that the conductive layer 50 is in electrical communi-
cation with the common electrode line 708 and also receives
the common voltage signal Vcom.

The following is a description of the delay of scanning
signals on individual scanning lines in the LCD panel. The
delay time constant of a scanning signal is T=RgxCg,
wherein Rg is the wiring resistance of each scanning line and
Cg is the wiring capacitance of each scanning line. As
explained above, since the connection of the scanning lines
G0 and GN makes the wiring capacitances of both the scan-
ning lines larger than that on other scanning lines, the incon-
sistence of the delay of the scanning signals occurs. In this
embodiment, the consistence of the delay of the scanning
signals gets increased by adjusting the wiring capacitances
Cg on other scanning lines. The detailed description is as
follows.

Please note that only a part of the wiring capacitance of a
scanning line is considered by the present embodiment, i.e.,
the capacitor between the scanning line and the common
electrode in the color filter substrate, while other wiring
capacitances relating to the scanning line will be not consid-
ered since the structural change provided by the embodiment
of the invention has no influence on other wiring capaci-
tances. As such, the wiring capacitance hereinafter mentioned
should correspond to the wiring capacitance of the scanning
line according to the embodiment of the invention.

With respect to the scanning lines G0 and GN, since the
values of the wiring capacitances of the scanning lines GN
and G0, Cgn and Cg0, are equivalent, the embodiment only
describes the wiring capacitance of the scanning line G0 and
capacitor Cg0. Referring to FIG. 7(a), Cg0 is the capacitor
formed by the gate insulating layer 709, the passivation layer
710 and the liquid crystal layer 706 being sandwiched
between the scanning line 707 and the common electrode 705
on the color filter substrate. When calculating the value of
Cg0, Cg0 can be regarded as being formed by the series
connection of the capacitor C1 having the dielectric layer
composed of the gate insulating layer 709 and the passivation
layer 710 and the liquid crystal capacitor C2, and the equiva-
lent circuit diagram of Cg0 is shown in FIG. 8(a), i.e,

L1
Cg0~CLT 2

M

wherein, C2 is the liquid crystal capacitor formed by the
liquid crystal molecules that are sandwiched between the
opposite regions of the scanning line 707 and the common
electrode 705 as a dielectric material.

With respect to the scanning lines G1 to GN-1, since the
wiring capacitance of each scanning line has a same value, the
embodiment only describes the wiring capacitance of the
scanning line G1 and capacitor Cgl. Referring to FIG. 7(5),
the conductive layer 50 disposed on the passivation layer 710
above the scanning line 707 makes the wiring capacitances of
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the scanning lines G1 to GN-1 different from that in the
conventional structure above. Here, Cgl is formed by the
series connection of the capacitor C1' between the scanning
line 707 and the conductive layer 50 and the capacitor C2'
between the conductive layer 50 and the common electrode
705, and the equivalent circuit diagram is shown in FIG. 8(5),
ie.

I B
Gl Teor o

2

wherein, C1' is the capacitor formed by the gate insulating
layer 709 and the passivation layer 710 being sandwiched
between the scanning line 707 and the conductive layer 50,
and thus C1'=C1. As for the capacitor C2', the capacitor C2'
comprises the liquid crystal capacitor Clc' formed by the
liquid crystal molecules being sandwiched between the con-
ductive layer 50 and the common electrode 705. Referring to
FIG. 7(c), because the conductive layer 50 is electrically
communicated with the common electrode line 708 via the
through-hole 711 to receive the common voltage signal
Vcom, and the common electrode 705 also receives the com-
mon voltage signal Vcom as illustrated in FIG. 6, the conduc-
tive layer 50 has the same electrical potential as that of the
common electrode 705 and thereby the Clc' formed by the
liquid crystal molecules being sandwiched between the con-
ductive layer 50 and the common electrode 705 is short-
circuited. Further, in addition to the Clc' formed by the liquid
crystal molecules being sandwiched between the conductive
layer 50 and the common electrode 705, referring to FIG.
5(b), since the conductive layer 50 is in electrical communi-
cation with the common electrode line 708, the storage
capacitor Cs between the common electrode line 708 and the
pixel electrode 61 is connected to the liquid crystal capacitor
Clc' in series via the conductive layer 50 and constitutes
another part of the abovementioned capacitor C2'. Please note
that, although the conductive layer 50 is only connected to
one common electrode line, it can be understood from the
above description related to FIG. 5(a), FIG. 5(c) and FIG.
5(d) that all of the common electrode lines on the LCD panel
are in electrical communication with each other and thus the
storage capacitors formed by all of the common electrode
lines throughout the whole LCD panel and all of the pixel
electrodes will influence the wiring capacitor on the scanning
line G1, that is, the storage capacitors are connected in series
in the wiring capacitor on the scanning line G1. Then, this
storage capacitor is actually equivalent to the parallel connec-
tion of the storage capacitors corresponding to all the pixel
units on the LCD panel. Thereby the NxM storage capacitors
on the whole panel are connected in series in the wiring
capacitor of the scanning line G1, that is, the capacitance of
the another part of the capacitor C2' is (NxM)Cs which is
represented by Cs' herein. Therefore, given the above analy-
sis, the equivalent circuit diagram of the wiring capacitor Cgl
on the scanning line G1 is illustrated in FIG. 8(5), and
C2'=Cs'.
Then,

Cl'xC2

Cgl = 252
& Cr+cy
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can be derived from the formula (2)

1 1 1

it eortor

Since C1'=C1 and C2'=Cs',
Col ClxCs
S EClv oy

Moreover, is it well-known technical knowledge in the art that
Cs'=NxMCs>>C1. For example, as for a LCD panel with a
panel size of 6.2 inches and a resolution of 234x480 pixels,
the storage capacitor Cs=456 {F, the number of scanning lines
N=480, the number of data lines M=234x3, Cs'=(456x480x
234x3){F and C1=(234x3x131.6)fF, so it can be seen that
Cs'™>>C1. Thus,

Col ClxCs' _cl
gl = Cs

Meanwhile, from the formula (1)

11 +1
Cg0 ~Ccl 2

it can be known that the capacitance value of the Cg0 obtained
by the series connection of the capacitors C1 and C2 is
smaller than any of the capacitance values of C1 and C2, i.e.
Cg0<C1. Therefore, it can be derived that Cg1>Cg0.

As aresult, with the improved structure in accordance with
the embodiment of the invention, the wiring capacitor on the
scanning lines G1 to GN-1 can be increased and thus the RC
delay on each of the scanning lines G1 to GN-1 can be
increased. Therefore, the consistency of the RC delay on each
of the scanning lines GO-GN can be improved. Here, a LCD
panel with a panel size of 6.2 inches, a resolution of 234x480
pixels and the panel structure as described in the embodiment
is taken as an example to illustrate the effect resulted from the
invention. As for such LCD panel, when the conductive layer
50 is not provided, the RC delay on each of the scanning lines
G0 and GN is about 0.598 pis, and the RC delay on each of the
scanning lines G1 to GN-1 is about 0.505 ps, while when the
conductive layer 50 is provided in accordance with the struc-
ture described in the embodiment, the RC delay on each of the
scanning lines G0 and GN maintains about 0.598 s, but the
RC delay on each of the scanning lines G1 to GN-1 is
changed to about 0.570 ps. As can be seen, on the LCD panel
according to the invention, the consistency of the RC delay on
each of the scanning lines G0 and GN and other scanning
lines G1 to GN-1 is effectively improved.

From the above description of the embodiment of the
invention, it can be seen that the difference among the RC
delays of the scanning signals on all of the scanning lines can
be reduced, and thereby the uniformity of the LCD display
frame can be ensured and the display quality of the LCD can
be effectively improved.

In addition, it will be appreciated by those of ordinary skill
in the art that the structure for increasing the wiring capaci-
tance on a scanning line provided by the invention is also
applicable to other LCD panels, so as to solve the problem of
inconsistency of the RC delay on each of the scanning lines
due to other reasons or to solve other related problems.
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Although a particular embodiment has been described to
illustrate the principles and implementation of the invention,
the description is only for explanation of the spirit and idea of
the invention, but not to limit the scope of the invention.
Meanwhile, various modifications and alternatives to the
above embodiment within the scope of the invention are
apparent for those of ordinary skill in the art, as long as such
modifications and alternatives fall into the scope as defined by
the appended claims and the equivalents thereof.

What is claimed is:

1. A liquid crystal display panel, comprising:

scanning lines, the first scanning line and the last scanning

line of the scanning lines being electrically connected to
each other; and

aplurality of conductive sections each of which is disposed

above at least part of each of the other scanning lines that
are different from the first scanning line and the last
scanning line and is electrically connected to respective
electrode line.

2. The liquid crystal display panel according to claim 1,
wherein an insulating layer is disposed on the scanning lines
and each of the plurality of conductive sections is disposed on
the insulating layer above the respective scanning line.

3. The liquid crystal display panel according to claim 2,
wherein the insulating layer comprises a passivation layer.

4. The liquid crystal display panel according to claim 1,
wherein the plurality of conductive sections are formed by
Indium-Tin Oxide.

5. The liquid crystal display panel according to claim 1,
wherein the plurality of conductive sections are connected to
the common electrode lines via through-holes.

6. A liquid crystal display apparatus comprising a liquid
crystal display panel, the liquid crystal display panel com-
prising:

10

10

scanning lines, the first scanning line and the last scanning
line of the scanning lines being electrically connected to
each other; and

aplurality of conductive sections each of which is disposed

above at least part of each of the other scanning lines that
are different from the first scanning line and the last
scanning line and is electrically connected to respective
common electrode line.

7. The liquid crystal display apparatus according to claim
6, wherein an insulating layer is disposed on the scanning
lines and each of the plurality of conductive sections is dis-
posed on the insulating layer above the respective scanning
line.

8. The liquid crystal display apparatus according to claim
7, wherein the insulating layer comprises a passivation layer
and t each of the plurality of conductive sections is disposed
on the passivation layer above the respective scanning line.

9. The liquid crystal display apparatus according to claim
7, wherein the insulating layer comprises a gate insulating
layer and a passivation layer, and each of the plurality of
conductive sections is disposed on the gate insulating layer
above the respective scanning line.

10. The liquid crystal display apparatus according to claim
6, wherein the liquid crystal display apparatus employs Dot
Inversion Driving.

11. The liquid crystal display apparatus according to claim
10, wherein each of the scanning lines is connected to pixel
electrodes having the same driving polarities.

12. The liquid crystal display apparatus according to claim
10, wherein the Dot Inversion Driving is adapted to be imple-
mented by changing a common voltage.
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