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Description

Technical Field

[0001] The present invention relates to a liquid crystal display device in which each pixel column corresponds to a
plurality of data signal lines.

Background Art

[0002] JP 10 253987 A discloses that gate lines are provided between the rows of the pixel electrode by a piece each
for respective rows of the pixel electrode similarly to usual. On the contrary, two pieces of data lines are arranged between
the columns of the adjacent pixel electrode. The data lines are connected to the group of the pixel electrode constituting
an odd row of a pixel electrode row through a TFT (thin film transistor) arranged on the lower end left corner of the pixel
electrode, and the data lines are connected to the group of the pixel electrode constituting the even row of the pixel
electrode row through the TFT arranged on the lower end right corner of the pixel electrode. By such a constitution,
since a signal voltage is written in the pixel electrodes by two rows much simultaneously and separately, the pulse width
of a gate signal can be doubled, and a write-in time per one line can be doubled.
[0003] JP 2005 338592 A discloses that power supply potential lines in n columns for supplying a supply voltage and
precharge potential lines in n columns for supplying a reference voltage for offset cancel are wired in the same direction
so as to be made parallel with signal lines, and fixed potential lines are wired between adjacent signal lines. US
2007/200965 discloses the features of the pre-amble of claim 1.
[0004] Patent Literature 1 (see Fig. 57) discloses a liquid crystal display device in which each pixel column corresponds
to two data lines (namely, a left data line and a right data line). The pixel column includes pixels, among which (i) odd-
numbered pixels each have a pixel electrode connected to the left data line and (ii) even-numbered pixels each have a
pixel electrode connected to the right data line. With this configuration, two adjacent scanning signal lines are simulta-
neously selected (that is, (i) a scanning signal line connected to an odd-numbered pixel and (ii) a scanning signal line
connected to an even-numbered pixel are simultaneously selected). This operation increases a speed of screen drawing.
[0005] There has also been proposed a liquid crystal panel of a pixel division system (in which system each pixel
includes first and second pixel electrodes), in which liquid crystal panel each pixel column corresponds to two data lines.
The pixel column includes pixels each having (i) a first sub pixel electrode connected to a first one of the two data lines
and (ii) a second sub pixel electrode connected to a second one of the two data lines. This configuration makes it possible
to (i) control driving of the first and second pixel electrodes for different luminances, and thus (ii) improve a viewing angle
characteristic of the liquid crystal panel.

Citation list

Patent Literature 1

[0006] Japanese Patent Application Publication, Tokukaihei, No. 10-253987 A (Publication Date: September 25, 1998)

Summary of Invention

Technical Problem

[0007] The inventors of the present invention have found that unevenness (longitudinal shadow) in a shape of a
longitudinal stripe appears in a case where each pixel column corresponds to a plurality of data signal lines as above.
This unevenness is presumed to arise partially from a parasitic capacitance formed between (i) a pixel electrode of each
pixel in a first one of two adjacent pixel columns and (ii) a data signal line corresponding to a second one of the two
adjacent pixel columns.
[0008] It is an object of the present invention to improve display quality of a liquid crystal display device in which each
pixel column corresponds to a plurality of data signal lines.

Solution to Problem

[0009] The above objects are solved by the claimed matter according to the independent claims.
[0010] An array substrate of the present invention includes: scanning signal lines; data signal lines to each of which
a data signal is supplied; a first pixel region column; and a second pixel region column adjacent to the first pixel region
column, each of the first and second pixel region columns including pixel regions, wherein: data signal lines corresponding
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to the first pixel region column are provided; data signal lines corresponding to the second pixel region column are
provided; a gap between two adjacent data signal lines is provided, one of the two adjacent data signal lines being
corresponding to the first pixel region column, and the other of the two adjacent data signal lines being corresponding
to the second pixel region column; and a gap line is provided in the gap, below the gap, or above the gap, a signal
different from the data signal being supplied to the gap line.

Advantageous Effects of Invention

[0011] In a case where a display device (for example, a liquid crystal display device) including the array substrate of
the present invention (for example, an active matrix substrate) is driven, the gap line is supplied with a signal other than
the data signal (for example, a signal having a constant potential or a signal having a polarity which is inverted periodically).
With this arrangement, it is possible to (i) reduce a cross talk between a first pixel and a data signal line corresponding
to a second pixel adjacent to the first pixel, and thus (ii) improve display quality.

Brief Description of Drawings

[0012]

Fig. 1
Fig. 1 is a plan view illustrating an example configuration of a liquid crystal panel of Embodiment 1.
Fig. 2
Fig. 2 is a cross-sectional view, taken along a line, of the liquid crystal panel of Fig. 1.
Fig. 3
Fig. 3 is an equivalent circuit diagram illustrating an active matrix substrate for use in the liquid crystal panel of Fig. 1.
Fig. 4
Fig. 4 is a timing chart illustrating a method for driving a liquid crystal panel including the active matrix substrate of
Fig. 3.
Fig. 5
Fig. 5 is a diagram schematically illustrating a display state of the liquid crystal panel being driven by the method of
Fig. 4.
Fig. 6
Fig. 6 is a cross-sectional view illustrating how equipotential lines are distributed in the vicinity of a gap line when
the liquid crystal panel is being driven.
Fig. 7
Fig. 7 is an equivalent circuit diagram illustrating an active matrix substrate of Embodiment 2.
Fig. 8
Fig. 8 is a timing chart illustrating a method for driving a liquid crystal panel including the active matrix substrate of
Fig. 7.
Fig. 9
Fig. 9 is a diagram schematically illustrating a display state of the liquid crystal panel being driven by the method of
Fig. 8.
Fig. 10
Fig. 10 is a timing chart illustrating a method for driving a liquid crystal panel including the active matrix substrate
of Fig. 7.
Fig. 11
Fig. 11 is a timing chart illustrating gate ON pulses and retention capacitor line signals in the driving method of Fig. 8.
Fig. 12
Fig. 12 is an equivalent circuit diagram illustrating a variation of the active matrix substrate of Fig. 7.
Fig. 13
Fig. 13 is a plan view illustrating a specific example of a liquid crystal panel including the active matrix substrate of
Fig. 7.
Fig. 14
Fig. 14 is a cross-sectional view illustrating how equipotential lines are distributed in the vicinity of a gap line when
the liquid crystal panel is being driven.
Fig. 15
Fig. 15 is a plan view illustrating another configuration of the liquid crystal panel of Embodiment 2.
Fig. 16
Fig. 16 is a cross-sectional view illustrating how equipotential lines are distributed in the vicinity of a gap line when
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the liquid crystal panel is being driven.
Fig. 17
Fig. 17 is an equivalent circuit diagram illustrating another configuration of the active matrix substrate of Embodiment
2.
Fig. 18
Fig. 18 is a timing chart illustrating a method for driving a liquid crystal panel including the active matrix substrate
of Fig. 17.
Fig. 19
Fig. 19 is a timing chart illustrating a signal supplied to a gap line, gate ON pulses, and retention capacitor line
signals in the driving method of Fig. 18.
Fig. 20
Fig. 20 is a plan view illustrating still another configuration of the liquid crystal panel of Embodiment 2.
Fig. 21
Fig. 21 is a cross-sectional view, taken along a line, of the liquid crystal panel of Fig. 20.
Fig. 22
Fig. 22 is a cross-sectional view illustrating how equipotential lines are distributed in the vicinity of a gap line when
the liquid crystal panel is being driven.
Fig. 23
Fig. 23 is an equivalent circuit diagram illustrating a configuration of an active matrix substrate of Embodiment 3.
Fig. 24
Fig. 24 is a timing chart illustrating a method for driving a liquid crystal panel including the active matrix substrate
of Fig. 23.
Fig. 25
Fig. 25 is a diagram schematically illustrating a display state of the liquid crystal panel being driven by the method
of Fig. 24.
Fig. 26
Fig. 26 is a plan view illustrating a configuration of the liquid crystal panel of Embodiment 3.
Fig. 27
Fig. 27 is a cross-sectional view, taken along a line, of the liquid crystal panel of Fig. 26.
Fig. 28
Fig. 28 is a cross-sectional view illustrating how equipotential lines are distributed in the vicinity of a gap line when
the liquid crystal panel is being driven.
Fig. 29
Fig. 29 is an equivalent circuit diagram illustrating a configuration of an active matrix substrate of Embodiment 4.
Fig. 30
Fig. 30 is a timing chart illustrating a method for driving a liquid crystal panel including the active matrix substrate
of Fig. 29.
Fig. 31
Fig. 31 is a diagram schematically illustrating a display state of the liquid crystal panel being driven by the method
of Fig. 30.
Fig. 32
Fig. 32 is a plan view illustrating a configuration of the liquid crystal panel of Embodiment 4.
Fig. 33
Fig. 33 is a cross-sectional view, taken along a line, of the liquid crystal panel of Fig. 32.
Fig. 34
Fig. 34 is an equivalent circuit diagram illustrating a configuration of an active matrix substrate of Embodiment 5.
Fig. 35
Fig. 35 is a timing chart illustrating a method for driving a liquid crystal panel including the active matrix substrate
of Fig. 34.
Fig. 36
Fig. 36 is a diagram schematically illustrating a display state of the liquid crystal panel being driven by the method
of Fig. 35.
Fig. 37
Fig. 37 is a plan view illustrating a configuration of the liquid crystal panel of Embodiment 5.
Fig. 38
Fig. 38 is a cross-sectional view, taken along a line, of the liquid crystal panel of Fig. 37.
Fig. 39
Fig. 39 is an equivalent circuit diagram illustrating another configuration of the active matrix substrate of Embodiment
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5.
Fig. 40
Fig. 40 is a timing chart illustrating a method for driving a liquid crystal panel including the active matrix substrate
of Fig. 39.
Fig. 41
Fig. 41 is a diagram schematically illustrating a display state of the liquid crystal panel being driven by the method
of Fig. 40.
Fig. 42
Fig. 42 is a plan view illustrating another configuration of the liquid crystal panel of Embodiment 5.
Fig. 43
Fig. 43 is a cross-sectional view illustrating how equipotential lines are distributed in the vicinity of a gap line when
the liquid crystal panel is being driven.
Fig. 44
Fig. 44 is an equivalent circuit diagram illustrating a configuration of an active matrix substrate of Embodiment 6.
Fig. 45
Fig. 45 is a timing chart illustrating a method for driving a liquid crystal panel including the active matrix substrate
of Fig. 44.
Fig. 46
Fig. 46 is a diagram schematically illustrating a display state of the liquid crystal panel being driven by the method
of Fig. 45.
Fig. 47
Fig. 47 is a plan view illustrating a configuration of the liquid crystal panel of Embodiment 6.
Fig. 48
Fig. 48 is a cross-sectional view, taken along a line, of the liquid crystal panel of Fig. 47.
Fig. 49
Fig. 49 is a plan view illustrating another configuration of the liquid crystal panel of Embodiment 6.
Fig. 50
Fig. 50 is a cross-sectional view, taken along a line, of the liquid crystal panel of Fig. 49.
Fig. 51

(a) is a diagram schematically illustrating a configuration of a liquid crystal display unit of the present invention,
and (b) diagram schematically illustrating a configuration of a liquid crystal display device of the present invention.

Fig. 52
Fig. 52 is a block diagram illustrating an overall configuration of the liquid crystal display device.
Fig. 53
Fig. 53 is a block diagram illustrating functions of the liquid crystal display device.
Fig. 54
Fig. 54 is a block diagram illustrating functions of a television receiver of the present invention.
Fig. 55
Fig. 55 is an exploded perspective view illustrating a configuration of the television receiver.
Fig. 56
Fig. 56 is a cross-sectional view illustrating how equipotential lines are distributed between data signal lines in a
reference liquid crystal panel being driven.
Fig. 57
Fig. 57 is a plan view illustrating a configuration of a conventional active matrix substrate.

Description of Embodiments

[0013] Exemples will be described below with reference to Figs. 1 through 56. For convenience of explanation, the
description below uses the term "row direction" to refer to a direction in which scanning signal lines extend. Needless
to say, when a liquid crystal display device including a liquid crystal panel of the present invention (or an active matrix
substrate used in the liquid crystal panel) is used (viewed), scanning signal lines may extend either in a lateral direction
or a longitudinal direction. In each drawing showing a liquid crystal panel, an alignment-controlling structure is omitted
as necessary.
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[Embodiment 1]

[0014] Fig. 3 is an equivalent circuit diagram partially illustrating an active matrix substrate of Embodiment 1. As
illustrated in Fig. 3, the active matrix substrate includes: data signal lines 15x, 15y, 15X, and 15Y arranged in that order;
scanning signal lines 16i, 16j, 16m, and 16n arranged in that order and extending in a row direction (that is, a right-left
direction in Fig. 3); a pixel region 101 corresponding to an intersection of the data signal lines 15x and 15y with the
scanning signal line 16i; a pixel region 102 corresponding to an intersection of the data signal lines 15x and 15y with
the scanning signal line 16j; a pixel region 103 corresponding to an intersection of the data signal lines 15x and 15y with
the scanning signal line 16m; a pixel region 104 corresponding to an intersection of the data signal lines 15X and 15y
with the scanning signal line 16n; a pixel region 105 corresponding to an intersection of the data signal lines 15X and
15Y with the scanning signal line 16i; a pixel region 106 corresponding to an intersection of the data signal lines 15X
and 15Y with the scanning signal line 16j; a pixel region 107 corresponding to an intersection of the data signal lines
15X and 15Y with the scanning signal line 16m; a pixel region 108 corresponding to an intersection of the data signal
lines 15X and 15Y with the scanning signal line 16n; a retention capacitor line 18p corresponding to the pixel regions
101 and 105; a retention capacitor line 18q corresponding to the pixel regions 102 and 106; a retention capacitor line
18r corresponding to the pixel regions 103 and 107; and a retention capacitor line 18s corresponding to the pixel regions
104 and 108.
[0015] The data signal lines 15x and 15y are provided so as to correspond to a pixel region column α including the
pixel regions 101 through 104, whereas the data signal lines 15X and 15Y are provided so as to correspond to a pixel
region column β including the pixel regions 101 through 104. Further, there is a gap line 41 (that is, a line present between
data signal lines; a shield line) provided between the data signal lines 15y and 15X to which gap line 41 a Vcom signal
is supplied.
[0016] Each pixel includes a single pixel electrode: A pixel electrode 17i in the pixel region 101 is connected to the
data signal line 15x via a transistor 12i connected to the scanning signal line 16i. A pixel electrode 17j in the pixel region
102 is connected to the data signal line 15y via a transistor 12j connected to the scanning signal line 16j. A pixel electrode
17m in the pixel region 103 is connected to the data signal line 15x via a transistor 12m connected to the scanning signal
line 16m. A pixel electrode 17n in the pixel region 104 is connected to the data signal line 15y via a transistor 12n
connected to the scanning signal line 16n. A pixel electrode 17I in the pixel region 105 is connected to the data signal
line 15X via a transistor 12I connected to the scanning signal line 16i. A pixel electrode 17J in the pixel region 106 is
connected to the data signal line 15Y via a transistor 12J connected to the scanning signal line 16j. A pixel electrode
17M in the pixel region 107 is connected to the data signal line 15X via a transistor 12M connected to the scanning
signal line 16m. A pixel electrode 17N in the pixel region 108 is connected to the data signal line 15Y via a transistor
12N connected to the scanning signal line 16n. In other words, (i) each even-numbered pixel region (102 and 104) in
the pixel region column α has a pixel electrode connected to the data signal line 15y, (ii) each odd-numbered pixel region
(105 and 107) in the pixel region column β has a pixel electrode connected to the data signal line 15X, and (iii) the data
signal line 15y and the data signal line 15X are adjacent to each other with the gap line 41 therebetween.
[0017] The scanning signal line 16i, to which the pixel electrode 17i in the pixel region 101 and the pixel electrode 17I
in the pixel region 105 are connected, and the scanning signal line 16j, to which the pixel electrode 17j in the pixel region
102 and the pixel electrode 17J in the pixel region 106 are connected, are connected to each other inside or outside a
panel and simultaneously selected (described below in detail). Further, the scanning signal line 16m, to which the pixel
electrode 17m in the pixel region 103 and the pixel electrode 17M in the pixel region 107 are connected, and the scanning
signal line 16n, to which the pixel electrode 17n in the pixel region 104 and the pixel electrode 17N in the pixel region
108 are connected, are connected to each other inside or outside the panel and simultaneously selected (described
below in detail). Needless to say, the present embodiment can alternatively be arranged such that the scanning signal
lines 16i and 16j are not connected to each other inside or outside the panel and that the scanning signal lines 16m and
16n are not connected to each other inside or outside the panel.
[0018] The retention capacitor line 18p and the pixel electrode 17i form a retention capacitor i therebetween. The
retention capacitor line 18q and the pixel electrode 17j form a retention capacitor j therebetween. The retention capacitor
line 18p and the pixel electrode 17I form a retention capacitor I therebetween. The retention capacitor line 18q and the
pixel electrode 17J form a retention capacitor J therebetween.
[0019] Fig. 4 is a timing chart illustrating a method (in a normally black mode) for driving a liquid crystal panel of the
present embodiment which liquid crystal panel includes the above active matrix substrate. In Fig. 4, Sx, Sy, SX, and SY
represent data signals (data signals) supplied to the data signal lines 15x, 15y, 15X, and 15Y, respectively; Sz represents
a signal supplied to the gap line; GPi, GPj, GPm, and GPn represent gate signals supplied to the scanning signal lines
16i, 16j, 16m, and 16n, respectively; and Vi, Vj, VI, VJ, Vm, and Vn represent potentials of the pixel electrodes 17i, 17j,
17I, 17J, 17m, and 17n, respectively.
[0020] As illustrated in Fig. 4, the driving method is carried out as follows: Two scanning signal lines are simultaneously
selected at a time. Each data signal line is supplied with a data signal having a polarity which is inverted every frame
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period (1 V). Within an identical horizontal scanning period (H), (i) two data signal lines (15x and 15y; 15X and 15Y)
corresponding to an identical pixel column are supplied with respective data signals which are opposite to each other
in polarity, and (ii) two adjacent data signal lines (15y and 15X) separated from each other by a gap line are supplied
with respective data signals which are identical to each other in polarity. The gap line is supplied with a constant potential
signal (Vcom signal) having a potential identical to a potential of a common electrode.
[0021] Specifically, in F1 of consecutive frames F1 and F2, the data signal lines 15x and 15Y are each supplied with
(i) a data signal with a positive polarity during an N-th horizontal scanning period (including a scanning period for the
scanning signal lines 16i and 16j) and (ii) a data signal with a positive polarity also during an (N + 1)-th horizontal scanning
period (including a scanning period for the scanning signal lines 16m and 16n), whereas the data signal lines 15y and
15X are each supplied with (i) a data signal with a negative polarity during the N-th horizontal scanning period (including
the scanning period for the scanning signal lines 16i and 16j) and (ii) a data signal with a negative polarity also during
the (N + 1)-th horizontal scanning period (including the scanning period for the scanning signal lines 16m and 16n).
[0022] Fig. 5 illustrates the liquid crystal panel driven as described above. Specifically, a pixel including the pixel
electrode 17i has a positive polarity; a pixel including the pixel electrode 17j has a negative polarity; a pixel including
the pixel electrode 17m has a positive polarity; a pixel including the pixel electrode 17n has a negative polarity; a pixel
including the pixel electrode 17I has a negative polarity; and a pixel including the pixel electrode 17J has a positive
polarity. This achieves dot inversion drive in F1.
[0023] In F2, the data signal lines 15x and 15Y are each supplied with (i) a data signal with a negative polarity during
the N-th horizontal scanning period (including the scanning period for the scanning signal lines 16i and 16j) and (ii) a
data signal with a negative polarity also during the (N + 1)-th horizontal scanning period (including the scanning period
for the scanning signal lines 16m and 16n), whereas the data signal lines 15y and 15X are each supplied with (i) a data
signal with a positive polarity during the N-th horizontal scanning period (including the scanning period for the scanning
signal lines 16i and 16j) and (ii) a data signal with a positive polarity also during the (N + 1)-th horizontal scanning period
(including the scanning period for the scanning signal lines 16m and 16n). With this driving, the pixel electrode 17i has
a negative polarity; the pixel electrode 17j has a positive polarity; the pixel electrode 17m has a negative polarity; the
pixel electrode 17n has a positive polarity; the pixel electrode 17I has a positive polarity; and the pixel electrode 17J has
a negative polarity. This achieves dot inversion drive in F2 as well.
[0024] Fig. 1 is a plan view partially illustrating a liquid crystal panel including the active matrix substrate of Fig. 3. For
ease of view, Fig. 1 omits members provided for a color filter substrate (counter substrate), and thus illustrates only
members provided for the active matrix substrate.
[0025] The liquid crystal panel of Fig. 1 includes: a first pair of (two) data signal lines 15x and 15y and a second pair
of (two) data signal lines 15X and 15Y, the data signal lines 15y and 15X being adjacent to each other; a gap line 41
provided between the data signal lines 15y and 15X; scanning signal lines 16i and 16j extending orthogonally to the
data signal lines; a transistor 12i provided in the vicinity of an intersection of the data signal line 15x with the scanning
signal line 16i; a transistor 12j provided in the vicinity of an intersection of the data signal line 15y with the scanning
signal line 16j; a transistor 12I provided in the vicinity of an intersection of the data signal line 15X with the scanning
signal line 16i; and a transistor 12J provided in the vicinity of an intersection of the data signal line 15Y with the scanning
signal line 16j.
[0026] The liquid crystal panel further includes: a pixel electrode 17i provided so as to (i) overlap the data signal lines
15x and 15y and (ii) have a first edge present downstream in a scanning direction which first edge overlaps a second
edge of the scanning signal line 16i which second edge is present upstream in the scanning direction; a pixel electrode
17j provided so as to (i) also overlap the data signal lines 15x and 15y and (ii) have a first edge present downstream in
the scanning direction which first edge overlaps a second edge of the scanning signal line 16j which second edge is
present upstream in the scanning direction; a pixel electrode 17I provided so as to (i) overlap the data signal lines 15X
and 15Y and (ii) have a first edge present downstream in the scanning direction which first edge overlaps the second
edge of the scanning signal line 16i which second edge is present upstream in the scanning direction; and a pixel
electrode 17J provided so as to (i) also overlap the data signal lines 15X and 15Y and (ii) have a first edge present
downstream in the scanning direction which first edge overlaps the second edge of the scanning signal line 16j which
second edge is present upstream in the scanning direction.
[0027] The liquid crystal panel further includes: a retention capacitor line 18p provided so as to overlap a central portion
of the pixel electrode 17i and a central portion of the pixel electrode 17I; and a retention capacitor line 18q provided so
as to overlap a central portion of the pixel electrode 17j and a central portion of the pixel electrode 17J.
[0028] In a plan view, the pixel electrode 17i has two edges along a column direction a first one of which stretches
beyond the data signal line 15x and a second one of which stretches beyond the data signal line 15y. Similarly, the pixel
electrode 17j has two edges along the column direction a first one of which stretches beyond the data signal line 15x
and a second one of which stretches beyond the data signal line 15y. The pixel electrode 17I has two edges along the
column direction a first one of which stretches beyond the data signal line 15X and a second one of which stretches
beyond the data signal line 15Y. Similarly, the pixel electrode 17J has two edges along the column direction a first one
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of which stretches beyond the data signal line 15X and a second one of which stretches beyond the data signal line
15Y. The gap line 41 extends through (i) a gap between the pixel electrodes 17i and 17I and below them and (ii) a gap
between the pixel electrodes 17j and 17J and below them.
[0029] The scanning signal line 16i functions as a gate electrode of the transistor 12i. The transistor 12i has (i) a source
electrode connected to the data signal line 15x and (ii) a drain electrode connected to a capacitor electrode 37i via a
drain extracting electrode 27i. The capacitor electrode 37i is positioned above the retention capacitor line 18p and
connected to the pixel electrode 17i via two contact holes 11i. The capacitor electrode 37i is provided with an extending
line 47i extending therefrom so as to overlap the pixel electrode 17i. The scanning signal line 16j functions as a gate
electrode of the transistor 12j. The transistor 12j has (i) a source electrode connected to the data signal line 15y and (ii)
a drain electrode connected to a capacitor electrode 37j via a drain extracting electrode 27j. The capacitor electrode 37j
is positioned above the retention capacitor line 18q and connected to the pixel electrode 17j via two contact holes 11j.
The capacitor electrode 37j is provided with an extending line 47j extending therefrom so as to overlap the pixel electrode
17j.
[0030] Similarly, the scanning signal line 16i functions as a gate electrode of the transistor 12I. The transistor 12I has
(i) a source electrode connected to the data signal line 15X and (ii) a drain electrode connected to a capacitor electrode
37I via a drain extracting electrode 27I. The capacitor electrode 37I is positioned above the retention capacitor line 18p
and connected to the pixel electrode 17I via two contact holes 11I. The capacitor electrode 37I is provided with an
extending line 47I extending therefrom so as to overlap the pixel electrode 17I. The scanning signal line 16j functions
as a gate electrode of the transistor 12J. The transistor 12J has (i) a source electrode connected to the data signal line
15Y and (ii) a drain electrode connected to a capacitor electrode 37J via a drain extracting electrode 27J. The capacitor
electrode 37J is positioned above the retention capacitor line 18q and connected to the pixel electrode 17J via two
contact holes 11J. The capacitor electrode 37J is provided with an extending line 47J extending therefrom so as to
overlap the pixel electrode 17j.
[0031] The liquid crystal panel of the present embodiment is configured such that the retention capacitor line 18p and
the capacitor electrode 37i overlap each other via a gate insulating film at a first portion, and thus form the above retention
capacitor i at the first portion; the retention capacitor line 18q and the capacitor electrode 37j overlap each other via the
gate insulating film at a second portion, and thus form the above retention capacitor j at the second portion; the retention
capacitor line 18p and the capacitor electrode 37I overlap each other via the gate insulating film at a third portion, and
thus form the above retention capacitor I at the third portion; and the retention capacitor line 18q and the capacitor
electrode 37J overlap each other via the gate insulating film at a fourth portion, and thus form the above retention
capacitor J at the fourth portion.
[0032] Fig. 2 is a cross-sectional view taken along line X-Y of Fig. 1. As illustrated in Fig. 2, the liquid crystal panel of
the present embodiment includes: an active matrix substrate 3; a color filter substrate 30 provided so as to face the
active matrix substrate 3; and a liquid crystal layer 40 provided between the two substrates (3 and 30). In the active
matrix substrate 3, the scanning signal line 16i and the retention capacitor line 18p are formed on a glass substrate 31
and covered by a gate insulating film 43. Formed in a layer above the gate insulating film 43 are the capacitor electrode
37i, the data signal line 15y, the gap line 41, the data signal line 15X, and the extending line 47I. Further formed above
the gate insulating film 43 are (although not shown in the cross-sectional view): semiconductor layers (namely, an i layer
and an n+ layer) of each transistor; and a source electrode and a drain electrode of each transistor both in contact with
the n+ layer. Metal layers including the data signal lines and the gap line 41 are covered by an inorganic interlayer
insulating film 25, on which an organic interlayer insulating film 26 is formed that is thicker than the inorganic interlayer
insulating film 25. Formed on the organic interlayer insulating film 26 are the pixel electrodes 17i and 17I, which are
each covered by an alignment film 9. The inorganic interlayer insulating film 25 and the organic interlayer insulating film
26 are each hollowed at a portion at which a contact hole 11ai is formed. With this arrangement, the pixel electrode 17i
is in contact with the capacitor electrode 37i. The retention capacitor line 18p and the capacitor electrode 37i overlap
each other via the gate insulating film 43 as described above at a portion, at which the above retention capacitor i is formed.
[0033] The color filter substrate 30 includes a black matrix 13 and a colored layer (color filter layer) 14 on a glass
substrate 32. The color filter substrate 30 further includes, in a layer above the black matrix 13 and the colored layer 14,
a common electrode (com) 28, which is covered by an alignment film 19.
[0034] The following description deals with a method for producing the liquid crystal panel of the present embodiment.
The method for producing the liquid crystal panel includes: an active matrix substrate production step; a color filter
substrate production step; and an assembly step for combining the two substrates with each other and filling a space
between the two substrates with liquid crystal.
[0035] First, a film is formed by sputtering on a substrate made of a material such as glass and plastic. The film has
a thickness ranging from 1000 Å to 3000 Å, and is one of (i) a metal film made of a metal such as titanium, chrome,
aluminum, molybdenum, tantalum, tungsten, and copper, (ii) an alloy film of any combination of the above metals, and
(iii) a laminate film of any combination of the above metals. Then, patterning is carried out with respect to the film by
photolithography (that is, a photo engraving process; hereinafter referred to as "PEP technique" and including an etching
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step) so that scanning signal lines (that is, a gate electrode of each transistor) and retention capacitor lines are formed.
[0036] Next, an inorganic insulating film is formed by CVD (chemical vapor deposition) entirely over the substrate on
which the scanning signal lines have been formed. The inorganic insulating film has a thickness ranging approximately
from 3000 Å to 5000 Å, and is made of a material such as silicon nitride and silicon oxide. Then, photoresist is removed
so that a gate insulating film is formed.
[0037] Then, (i) an intrinsic amorphous silicon film (having a thickness ranging from 1000 Å to 3000 Å) and (ii) an n+
amorphous silicon film (having a thickness ranging from 400 Å to 700 Å) doped with phosphorous are sequentially formed
on the gate insulating film (entirely over the substrate) by CVD. Then patterning is carried out by the PEP technique with
respect to the intrinsic amorphous silicon film and the n+ amorphous silicon film, and photoresist is removed so that a
silicon laminate is formed in an island shape on each gate electrode which silicon laminate includes an intrinsic amorphous
silicon layer and an n+ amorphous silicon layer.
[0038] Next, a film is formed by sputtering entirely over the substrate on which the silicon laminates have been formed.
The film has a thickness ranging from 1000 Å to 3000 Å, and is one of (i) a metal film made of a metal such as titanium,
chrome, aluminum, molybdenum, tantalum, tungsten, and copper, (ii) an alloy film of any combination of the above
metals, and (iii) a laminate film of any combination of the above metals. Then, patterning is carried out with respect to
the film by the PEP technique so that data signal lines, a source electrode and a drain electrode of each transistor, drain
extracting electrodes, capacitor electrodes, and extending lines are formed. As a result, metal layers are formed. Then
resist is removed as necessary.
[0039] Then, the n+ amorphous silicon layer in each silicon laminate is removed by etching by using, as a mask, (i)
the photoresist made when the metal lines are formed or (ii) the source and drain electrodes, and the photoresist is
removed so that channels for the transistors are formed. The semiconductor layers can each alternatively be made of
a polysilicon film other than an amorphous silicon film as described above. The amorphous silicon film and the polysilicon
film can each be subjected to laser annealing for improving crystallinity. With this arrangement, electrons in the semi-
conductor layers can move more rapidly, and a property of the transistors (TFTs) can thus be improved.
[0040] Next, interlayer insulating films are formed entirely over the substrate on which the data signal lines and the
like have been formed. Specifically, an inorganic interlayer insulating film (passivation film) is formed by CVD with use
of a gas mixture including SiH4 gas, NH3 gas, and N2 gas. The inorganic interlayer insulating film is made of SiNx, has
a thickness of approximately 3000 Å, and entirely covers the substrate. Then, an organic interlayer insulating film is
formed by spin coating or die coating which organic interlayer insulating film is made of a positive photosensitive acrylic
resin and has a thickness of approximately 3 m.
[0041] Then, patterning is carried out with respect to the organic interlayer insulating film by the PEP technique so
that contact holes are formed, and the organic interlayer insulating film is then sintered. Then, (i) the inorganic interlayer
insulating film or (ii) the inorganic interlayer insulating film and the gate insulating film are partially removed by etching
with use of the pattern of the organic interlayer insulating film so that contact holes are formed.
[0042] Next, a transparent conductive film is formed by sputtering on the interlayer insulating films (entirely over the
substrate) in which the contact holes are formed. The transparent conductive film is made of a material such as ITO
(indium tin oxide), IZO (indium zinc oxide), zinc oxide, and tin oxide, and has a thickness ranging from 1000 Å to 2000
Å. Then, patterning is carried out by the PEP technique with respect to the transparent conductive film, and resist is
removed so that pixel electrodes are formed.
[0043] Finally, a polyimide resin is printed on the pixel electrodes entirely over the substrate so as to have a thickness
ranging from 500 Å to 1000 Å. Then, the polyimide resin is sintered, and rubbing is carried out with respect to the
polyimide resin in one direction with use of a rotating cloth so that an alignment film is formed. The active matrix substrate
is thus produced.
[0044] The following describes the color filter substrate production step.
[0045] First, either a chrome thin film or a resin containing a black pigment is formed on a substrate (entirely over the
substrate) made of a material such as glass and plastic, and patterning is then carried out with respect to the film or the
resin by the PEP technique so that a black matrix is formed. Then, a color filter layer (having a thickness of approximately
2 m) of red, green, and blue is formed in a pattern in gaps of the black matrix by a method such as pigment diffusing method.
[0046] Next, a transparent conductive film is formed on the color filter layer entirely over the substrate. The transparent
conductive film is made of a material such as ITO, IZO, zinc oxide, and tin oxide, and has a thickness of approximately
1000 Å. This forms a common electrode (com).
[0047] Finally, a polyimide resin is printed on the common electrode entirely over the substrate so as to have a thickness
ranging from 500 Å to 1000 Å. Then, the polyimide resin is sintered, and rubbing is carried out with respect to the
polyimide resin in one direction with use of a rotating cloth so that an alignment film is formed. The color filter substrate
is thus produced.
[0048] The following describes the assembly step.
[0049] First, a sealing material made of a thermosetting epoxy resin or the like is applied to one of the active matrix
substrate and the color filter substrate by screen printing so that the sealing material has a frame-shaped pattern with
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a cut serving as an inlet for liquid crystal. Further, dispersed on the other of the active matrix substrate and the color
filter substrate are spherical spacers made of plastic or silica and each having a diameter equivalent to a thickness of
a liquid crystal layer to be formed. Instead of dispersing spacers, spacers can be formed by the PEP technique (i) on
the BM of the CF substrate or (ii) on the metal lines of the active matrix substrate.
[0050] Next, the active matrix substrate is combined with the color filter substrate, and the sealing material is cured.
[0051] Finally, a liquid crystal material is injected by evacuation method into a space defined by the active matrix
substrate, the color filter substrate, and the sealing material. Then, a UV curing resin is applied to the inlet for liquid
crystal, and the UV curing resin is subjected to UV radiation so that the liquid crystal material is contained and that a
liquid crystal layer is thus formed. The liquid crystal panel is thus produced.
[0052] The liquid crystal panel includes, between the data signal lines 15y and 15X, the gap line 41 to which the Vcom
signal is supplied. As such, it is possible, for example, to reduce a cross talk which occurs between the pixel electrode
17i and the data signal line 15X and which arises from a parasitic capacitance between the pixel electrode 17i and the
data signal line 15X. Fig. 6 illustrates equipotential lines (among which LVM is a line corresponding to -0.5 V, and LVP
is a line corresponding to +0.5 V) for the liquid crystal panel which is being driven. Fig. 56 illustrates equipotential lines
(among which LVM is a line corresponding to -0.5 V, and LVP is a line corresponding to +0.5 V) for a liquid crystal panel
including no gap line 41. Fig. 56 illustrates equipotential lines which extend from above the pixel electrode of a first pixel
to above a data signal line corresponding to a second pixel adjacent to the first pixel. In contrast, Fig. 6 illustrates no
equipotential lines which extend from above the pixel electrode (17i) of a first pixel to above a data signal line (15X)
corresponding to a second pixel adjacent to the first pixel. This clearly indicates the above effect of reducing a cross
talk. In the present embodiment, a value of the above parasitic capacitance is reduced by approximately 40%, for example.
[0053] In a case where data signal lines are driven as illustrated in Fig. 4 in a liquid crystal panel in which each pixel
column corresponds to two data signal lines, the pixel electrode of a pixel is subject to respective cross talks between
(i) two data signal lines corresponding to the pixel and (ii) itself, the respective cross talks acting in such a direction as
to cancel out each other (This is because two data signal lines corresponding to a pixel column are supplied with
respective data signals which are opposite to each other in polarity). In a case where there occurs a cross talk between
the pixel electrode of a first pixel and a data signal line corresponding to a second pixel adjacent to the first pixel (in the
row direction), such a cross talk may disturb the canceling out and make a longitudinal shadow visible as a result.
[0054] In a case where, in particular, a pixel column carries out a display of an identical color, two data signal lines
corresponding to a first pixel in the pixel column are normally supplied with respective data signals which are opposite
to each other in polarity and which are similar to each other in magnitude (that is, in absolute value of voltage). This
makes it possible to cause respective cross talks to almost entirely cancel out each other which respective cross talks
occur between (i) the pixel electrode of the first pixel and (ii) two data signal lines corresponding to the first pixel.
Meanwhile, two pixels adjacent to the first pixel in the row direction each display a color different from a color displayed
by the first pixel (For example, the first pixel displays a first color, whereas the two pixels adjacent to the first pixel in the
row direction display a second color and a third color, respectively). Thus, while four data signal lines corresponding to
the above two adjacent pixels include two data signal lines (adjacent data signal lines for other colors) adjacent to the
first pixel, such two data signal lines are each normally supplied with a data signal which is opposite in polarity but not
similar in magnitude (that is, in absolute value of voltage) to a data signal supplied to an adjacent one of the two data
signal lines corresponding to the first pixel. This makes it difficult to cause respective cross talks to cancel out each other
which respective cross talks occur between (i) the pixel electrode of the first pixel (the first color) and (ii) two adjacent
data signal lines for other colors (namely, a data signal line for the second color and a data signal line for the third color).
As a result, a longitudinal shadow becomes visible.
[0055] In view of this, the liquid crystal panel of the present embodiment includes the gap line so as to (i) reduce
respective cross talks between the pixel electrode of a first pixel and data signal lines (for example, adjacent data signal
lines for other colors) corresponding to pixels adjacent to the first pixel, and thus (ii) prevent appearance of a longitudinal
shadow. This effect is particularly significant in a configuration (ultra high aperture ratio configuration), such as the
configuration of the liquid crystal panel of the present embodiment, in which each pixel electrode overlaps its corre-
sponding two data signal lines and which thus causes a large cross talk.
[0056] The liquid crystal panel of the present embodiment, which includes the gap line 41, reduces a cross talk between
two adjacent data signal lines (for example, 15y and 15X) sandwiching the gap line which cross talk arises from a parasitic
capacitance between the two adjacent data signal lines. In the present embodiment, a value of such a parasitic capac-
itance is reduced approximately by half, for example.
[0057] The liquid crystal panel of the present embodiment has, above the gap line, a region having a potential equal
to a potential of the common electrode which region serves as a dark line DL (see Fig. 6) in the normally black mode.
With this arrangement, it is possible to reduce a width of a portion of the black matrix (see the black matrix 13 in Fig. 2)
which portion is provided between pixels adjacent to each other in the row direction.
[0058] The liquid crystal panel of the present embodiment simultaneously selects two scanning signal lines at a time,
and can thus reduce by half a write period for a frame while maintaining a write period for each pixel. The liquid crystal
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panel is therefore suitable for a high-speed drive such as a double-rate drive (120-Hz drive).
[0059] The liquid crystal panel of the present embodiment carries out dot inversion drive while each data signal line
is supplied with a data signal of an identical polarity during a vertical scanning period. The liquid crystal panel is therefore
suitable not only for reducing power consumption, but also for a large screen and a high-speed drive.

[Embodiment 2]

[0060] Fig. 7 is an equivalent circuit diagram partially illustrating an active matrix substrate of Embodiment 2. As
illustrated in Fig. 7, the active matrix substrate includes: data signal lines 15x, 15y, 15X, and 15Y arranged in that order;
scanning signal lines 16i, 16j, 16m, and 16n arranged in that order and extending in a row direction (that is, a right-left
direction in Fig. 7); a pixel region 101 corresponding to an intersection of the data signal lines 15x and 15y with the
scanning signal line 16i; a pixel region 102 corresponding to an intersection of the data signal lines 15x and 15y with
the scanning signal line 16j; a pixel region 103 corresponding to an intersection of the data signal lines 15x and 15y with
the scanning signal line 16m; a pixel region 104 corresponding to an intersection of the data signal lines 15X and 15y
with the scanning signal line 16n; a pixel region 105 corresponding to an intersection of the data signal lines 15X and
15Y with the scanning signal line 16i; a pixel region 106 corresponding to an intersection of the data signal lines 15X
and 15Y with the scanning signal line 16j; a pixel region 107 corresponding to an intersection of the data signal lines
15X and 15Y with the scanning signal line 16m; a pixel region 108 corresponding to an intersection of the data signal
lines 15X and 15Y with the scanning signal line 16n; a retention capacitor line 18k corresponding to the pixel regions
101 and 105; a retention capacitor line 18p corresponding to the pixel regions 101, 105, 102, and 106; a retention
capacitor line 18q corresponding to the pixel regions 102, 106, 103, and 107; a retention capacitor line 18r corresponding
to the pixel regions 103, 107, 104, and 108; and a retention capacitor line 18s corresponding to the pixel regions 104
and 108.
[0061] The data signal lines 15x and 15y are provided so as to correspond to a pixel region column α including the
pixel regions 101 through 104, whereas the data signal lines 15X and 15Y are provided so as to correspond to a pixel
region column β including the pixel regions 101 through 104. Further, there is a gap line 41 provided between the data
signal lines 15y and 15X to which gap line 41 a Vcom signal is supplied.
[0062] Each pixel includes two pixel electrodes: A pixel electrode 17ia in the pixel region 101 is connected to the data
signal line 15x via a transistor 12ia connected to the scanning signal line 16i. A pixel electrode 17ib in the pixel region
101 is connected to the data signal line 15x via a transistor 12ib connected to the scanning signal line 16i. A pixel
electrode 17ja in the pixel region 102 is connected to the data signal line 15y via a transistor 12ja connected to the
scanning signal line 16j. A pixel electrode 17jb in the pixel region 102 is connected to the data signal line 15y via a
transistor 12jb connected to the scanning signal line 16j. A pixel electrode 17ma in the pixel region 103 is connected to
the data signal line 15x via a transistor 12ma connected to the scanning signal line 16m. A pixel electrode 17mb in the
pixel region 103 is connected to the data signal line 15x via a transistor 12mb connected to the scanning signal line
16m. A pixel electrode 17na in the pixel region 104 is connected to the data signal line 15y via a transistor 12na connected
to the scanning signal line 16n. A pixel electrode 17nb in the pixel region 104 is connected to the data signal line 15y
via a transistor 12nb connected to the scanning signal line 16n. A pixel electrode 17IA in the pixel region 105 is connected
to the data signal line 15X via a transistor 12IA connected to the scanning signal line 16i. A pixel electrode 17IB in the
pixel region 105 is connected to the data signal line 15X via a transistor 12IB connected to the scanning signal line 16i.
A pixel electrode 17JA in the pixel region 106 is connected to the data signal line 15Y via a transistor 12JA connected
to the scanning signal line 16j. A pixel electrode 17JB in the pixel region 106 is connected to the data signal line 15Y
via a transistor 12JB connected to the scanning signal line 16j. In other words, (i) each even-numbered pixel region (102
and 104) in the pixel region column α has pixel electrodes connected to the data signal line 15y, (ii) each odd-numbered
pixel region (105 and 107) in the pixel region column β has pixel electrodes connected to the data signal line 15X, and
(iii) the data signal line 15y and the data signal line 15X are adjacent to each other with the gap line 41 therebetween.
[0063] The scanning signal lines 16i and 16i are connected to each other inside or outside a panel and simultaneously
selected (described below in detail). The scanning signal lines 16m and 16n are connected to each other inside or
outside the panel and simultaneously selected (described below in detail).
[0064] The pixel electrode 17ia and the retention capacitor line 18k form a retention capacitor ia therebetween. The
pixel electrode 17ib and the retention capacitor line 18p form a retention capacitor ib therebetween. The pixel electrode
17ja and the retention capacitor line 18p form a retention capacitor ja therebetween. The pixel electrode 17jb and the
retention capacitor line 18q form a retention capacitor jb therebetween. The pixel electrode 17ma and the retention
capacitor line 18q form a retention capacitor ma therebetween. The pixel electrode 17mb and the retention capacitor
line 18r form a retention capacitor mb therebetween. The pixel electrode 17na and the retention capacitor line 18r form
a retention capacitor na therebetween. The pixel electrode 17nb and the retention capacitor line 18s form a retention
capacitor nb therebetween. The pixel electrode 17IA and the retention capacitor line 18k form a retention capacitor IA
therebetween. The pixel electrode 17IB and the retention capacitor line 18p form a retention capacitor IB therebetween.
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The pixel electrode 17JA and the retention capacitor line 18p form a retention capacitor JA therebetween. The pixel
electrode 17JB and the retention capacitor line 18q form a retention capacitor JB therebetween.
[0065] Figs. 8 and 10 are each a timing chart illustrating a method (in a normally black mode) for driving a liquid crystal
panel of the present embodiment which liquid crystal panel includes the above active matrix substrate. In Figs. 8 and
10, Sx, Sy, SX, and SY represent data signals (data signals) supplied to the data signal lines 15x, 15y, 15X, and 15Y,
respectively; Sz represents a signal supplied to the gap line; GPi, GPj, GPm, and GPn represent gate signals supplied
to the scanning signal lines 16i, 16j, 16m, and 16n, respectively; Csk, Csp, Csq, Csr, and Css represent retention
capacitor line signals (CS signals) supplied to the retention capacitor lines 18k, 18p, 18q, 18r, and 18s, respectively;
and Via, Vib, Vja, Vjb, VIA, VIB, Vma, Vmb, Vna, and Vnb represent potentials of the pixel electrodes 17ia, 17ib, 17ja,
17jb, 17IA, 17IB, 17ma, 17mb, 17na, and 17nb, respectively. Although each pixel electrode has a potential which is
periodically changed after it is supplied with a data signal, Figs. 8 and 10 each show an effective value (constant value)
for each potential.
[0066] As illustrated in Fig. 8, the driving method is carried out as follows: Two scanning signal lines are simultaneously
selected at a time. Each data signal line is supplied with a data signal having a polarity which is inverted every frame
period (1 V). Within an identical horizontal scanning period, (i) two data signal lines (15x and 15y; 15X and 15Y) corre-
sponding to an identical pixel column are supplied with respective data signals which are opposite to each other in
polarity, and (ii) two adjacent data signal lines (15y and 15X) sandwiching a gap line are supplied with respective data
signals which are identical to each other in polarity. The gap line is supplied with a constant potential signal (Vcom signal)
having a potential identical to a potential of a common electrode. Each retention capacitor line is supplied with a retention
capacitor line signal having a polarity which is inverted every plurality of horizontal scanning periods.
[0067] Specifically, in F1 of consecutive frames F1 and F2, the data signal lines 15x and 15Y are each supplied with
(i) a data signal with a positive polarity during an N-th horizontal scanning period (including a scanning period for the
scanning signal lines 16i and 16j) and (ii) a data signal with a positive polarity also during an (N + 1)-th horizontal scanning
period (including a scanning period for the scanning signal lines 16m and 16n), whereas the data signal lines 15y and
15X are each supplied with (i) a data signal with a negative polarity during the N-th horizontal scanning period (including
the scanning period for the scanning signal lines 16i and 16j) and (ii) a data signal with a negative polarity also during
the (N + 1)-th horizontal scanning period (including the scanning period for the scanning signal lines 16m and 16n).
Further, the retention capacitor line 18k is supplied with a retention capacitor line signal having a polarity which is inverted
every 4H and which is inverted from a negative polarity to a positive polarity at an end of the N-th horizontal scanning
period. The retention capacitor line 18p is supplied with a retention capacitor line signal having a polarity which is inverted
every 4H and which is inverted from a positive polarity to a negative polarity at the end of the N-th horizontal scanning
period. The retention capacitor line 18q is supplied with a retention capacitor line signal having a polarity which is inverted
every 4H and which is inverted from a negative polarity to a positive polarity at an end of the (N + 1)-th horizontal scanning
period. The retention capacitor line 18r is supplied with a retention capacitor line signal having a polarity which is inverted
every 4H and which is inverted from a positive polarity to a negative polarity at the end of the (N + 1)-th horizontal
scanning period. The retention capacitor line 18s is supplied with a retention capacitor line signal having a polarity which
is inverted every 4H and which is inverted from a negative polarity to a positive polarity at an end of an (N + 2)-th horizontal
scanning period.
[0068] As illustrated in Fig. 8, the above arrangement achieves the following operation: While the pixel electrode 17ia
has a potential with a positive polarity, a polarity of the retention capacitor line 18k is first changed in a positive direction
after a data signal is written. This causes an effective potential to be higher than a potential of the data signal written
(absolute value of an effective potential based on Vcom > absolute value of a data signal based on Vcom). While the
pixel electrode 17ib has a potential with a positive polarity, a polarity of the retention capacitor line 18p is first changed
in a negative direction after a data signal is written. This causes an effective potential to be lower than a potential of the
data signal written (absolute value of an effective potential < absolute value of a data signal). While the pixel electrode
17ja has a potential with a negative polarity, a polarity of the retention capacitor line 18p is first changed in a negative
direction after a data signal is written. This causes an effective potential to be lower than a potential of the data signal
written (absolute value of an effective potential > absolute value of a data signal). While the pixel electrode 17jb has a
potential with a negative polarity, a polarity of the retention capacitor line 18q is first changed in the positive direction
after a data signal is written. This causes an effective potential to be higher than a potential of the data signal written
(absolute value of an effective potential < absolute value of a data signal). While the pixel electrode 17IA has a potential
with a negative polarity, a polarity of the retention capacitor line 18k is first changed in the positive direction after a data
signal is written. This causes an effective potential to be higher than a potential of the data signal written (absolute value
of an effective potential < absolute value of a data signal). While the pixel electrode 17IB has a potential with a negative
polarity, a polarity of the retention capacitor line 18p is first changed in the negative direction after a data signal is written.
This causes an effective potential to be lower than a potential of the data signal written (absolute value of an effective
potential > absolute value of a data signal). While the pixel electrode 17ma has a potential with a positive polarity, a
polarity of the retention capacitor line 18q is first changed in the positive direction after a data signal is written. This
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causes an effective potential to be higher than a potential of the data signal written (absolute value of an effective potential
> absolute value of a data signal). While the pixel electrode 17mb has a potential with a positive polarity, a polarity of
the retention capacitor line 18r is first changed in the negative direction after a data signal is written. This causes an
effective potential to be lower than a potential of the data signal written (absolute value of an effective potential < absolute
value of a data signal). While the pixel electrode 17na has a potential with a negative polarity, a polarity of the retention
capacitor line 18r is first changed in the negative direction after a data signal is written. This causes an effective potential
to be lower than a potential of the data signal written (absolute value of an effective potential > absolute value of a data
signal). While the pixel electrode 17nb has a potential with a negative polarity, a polarity of the retention capacitor line
18s is first changed in the positive direction after a data signal is written. This causes an effective potential to be higher
than a potential of the data signal written (absolute value of an effective potential < absolute value of a data signal).
[0069] The above operation in F1 achieves a state illustrated in Fig. 9. Specifically, a sub-pixel including the pixel
electrode 17ia serves as a bright sub-pixel having a positive polarity; a sub-pixel including the pixel electrode 17ib serves
as a dark sub-pixel having a positive polarity; a sub-pixel including the pixel electrode 17ja serves as a bright sub-pixel
having a negative polarity; a sub-pixel including the pixel electrode 17jb serves as a dark sub-pixel having a negative
polarity; a sub-pixel including the pixel electrode 17ma serves as a bright sub-pixel having a positive polarity; a sub-
pixel including the pixel electrode 17mb serves as a dark sub-pixel having a positive polarity; a sub-pixel including the
pixel electrode 17na serves as a bright sub-pixel having a negative polarity; a sub-pixel including the pixel electrode
17nb serves as a dark sub-pixel having a negative polarity; a sub-pixel including the pixel electrode 17IA serves as a
dark sub-pixel having a negative polarity; and a sub-pixel including the pixel electrode 17IB serves as a bright sub-pixel
having a negative polarity. The present embodiment thus achieves, in F1, dot inversion drive and bright-and-dark check-
ered-pattern display (in which sub-pixels are alternately bright and dark in both the row direction and the column direction).
[0070] As illustrated in Fig. 10, in the frame F2, the data signal lines 15x and 15Y are each supplied with (i) a data
signal with a negative polarity during the N-th horizontal scanning period (including the scanning period for the scanning
signal lines 16i and 16j) and (ii) a data signal with a negative polarity also during the (N + 1)-th horizontal scanning period
(including the scanning period for the scanning signal lines 16m and 16n), whereas the data signal lines 15y and 15X
are each supplied with (i) a data signal with a positive polarity during the N-th horizontal scanning period (including the
scanning period for the scanning signal lines 16i and 16j) and (ii) a data signal with a positive polarity also during the (N
+ 1)-th horizontal scanning period (including the scanning period for the scanning signal lines 16m and 16n). Further,
the retention capacitor line 18k is supplied with a retention capacitor line signal having a polarity which is inverted every
4H and which is inverted from a positive polarity to a negative polarity at an end of the N-th horizontal scanning period.
The retention capacitor line 18p is supplied with a retention capacitor line signal having a polarity which is inverted every
4H and which is inverted from a negative polarity to a positive polarity at the end of the N-th horizontal scanning period.
The retention capacitor line 18q is supplied with a retention capacitor line signal having a polarity which is inverted every
4H and which is inverted from a positive polarity to a negative polarity at an end of the (N + 1)-th horizontal scanning
period. The retention capacitor line 18r is supplied with a retention capacitor line signal having a polarity which is inverted
every 4H and which is inverted from a negative polarity to a positive polarity at the end of the (N + 1)-th horizontal
scanning period. The retention capacitor line 18s is supplied with a retention capacitor line signal having a polarity which
is inverted every 4H and which is inverted from a positive polarity to a negative polarity at an end of an (N + 2)-th horizontal
scanning period.
[0071] The above operation in F2 achieves a state in which the sub-pixel including the pixel electrode 17ia serves as
a bright sub-pixel having a negative polarity; the sub-pixel including the pixel electrode 17ib serves as a dark sub-pixel
having a negative polarity; the sub-pixel including the pixel electrode 17ja serves as a bright sub-pixel having a positive
polarity; the sub-pixel including the pixel electrode 17jb serves as a dark sub-pixel having a positive polarity; the sub-
pixel including the pixel electrode 17IA serves as a dark sub-pixel having a positive polarity; the sub-pixel including the
pixel electrode 17IB serves as a bright sub-pixel having a positive polarity; the sub-pixel including the pixel electrode
17ma serves as a bright sub-pixel having a negative polarity; the sub-pixel including the pixel electrode 17mb serves
as a dark sub-pixel having a negative polarity; the sub-pixel including the pixel electrode 17na serves as a bright sub-
pixel having a positive polarity; and the sub-pixel including the pixel electrode 17nb serves as a dark sub-pixel having
a positive polarity. The present embodiment thus achieves, in F2 as well, dot inversion drive and bright-and-dark check-
ered-pattern display (in which sub-pixels are alternately bright and dark in both the row direction and the column direction).
[0072] The liquid crystal panel of the present embodiment, which includes bright sub-pixels and dark sub-pixels, can
display a halftone and thus improve a viewing angle characteristic. Further, the liquid crystal panel, which carries out a
bright-and-dark checkered-pattern display, can prevent appearance of stripe-shaped unevenness arising from presence
of consecutive bright sub-pixels or dark sub-pixels.
[0073] As illustrated in Fig. 11, in the driving method of the present embodiment, the retention capacitor line 18k, for
example, is supplied with a retention capacitor line signal Csk which is identical in phase to a retention capacitor line
signal Cs(k + 16) supplied to a retention capacitor line that is present 16 retention capacitor lines downstream from the
retention capacitor line 18k in a scanning direction. Similarly, the retention capacitor line 18p is supplied with a retention



EP 2 407 822 B1

14

5

10

15

20

25

30

35

40

45

50

55

capacitor line signal Csp which is identical in phase to a retention capacitor line signal Cs(p + 16) supplied to a retention
capacitor line that is present 16 retention capacitor lines downstream from the retention capacitor line 18p in the scanning
direction. Thus, as illustrated in Fig. 12, the liquid crystal panel of the present embodiment can further include a trunk
line CSM which is connected to, for example, (i) the retention capacitor line 18p, (ii) a retention capacitor line (for example,
a retention capacitor line 18(p + 16)) which is present 16 x K (where K = 1, 2, 3...) retention capacitor lines downstream
from the retention capacitor line 18p in the scanning direction, and (iii) a retention capacitor line which is present 16 x
K (where K = 1, 2, 3...) retention capacitor lines upstream from the retention capacitor line 18p in the scanning direction.
[0074] Fig. 13 is a plan view partially illustrating a liquid crystal panel including the active matrix substrate of Fig. 7.
For ease of view, Fig. 13 omits members provided for a color filter substrate (counter substrate), and thus illustrates
only members provided for the active matrix substrate.
[0075] The liquid crystal panel of Fig. 13 includes: a first pair of (two) data signal lines 15x and 15y and a second pair
of (two) data signal lines 15X and 15Y, the data signal lines 15y and 15X being adjacent to each other; a gap line 41
provided between the data signal lines 15y and 15X; scanning signal lines 16i and 16j extending orthogonally to the
data signal lines; transistors 12ia and 12ib provided in the vicinity of an intersection of the data signal line 15x with the
scanning signal line 16i; transistors 12ja and 12jb provided in the vicinity of an intersection of the data signal line 15y
with the scanning signal line 16j; transistors 12IA and 12IB provided in the vicinity of an intersection of the data signal
line 15X with the scanning signal line 16i; and transistors 12JA and 12JB provided in the vicinity of an intersection of
the data signal line 15Y with the scanning signal line 16j.
[0076] The liquid crystal panel further includes: a pixel electrode 17ia provided so as to overlap (i) a first edge of the
scanning signal line 16i which first edge is present upstream in the scanning direction and (ii) the data signal lines 15x
and 15y; a pixel electrode 17ib provided so as to overlap (i) a second edge of the scanning signal line 16i which second
edge is present downstream in the scanning direction and (ii) the data signal lines 15x and 15y; a pixel electrode 17ja
provided so as to overlap (i) a first edge of the scanning signal line 16j which first edge is present upstream in the
scanning direction and (ii) the data signal lines 15x and 15y; a pixel electrode 17jb provided so as to overlap (i) a second
edge of the scanning signal line 16j which second edge is present downstream in the scanning direction and (ii) the data
signal lines 15x and 15y; a pixel electrode 17IA provided so as to overlap (i) the first edge of the scanning signal line
16i which first edge is present upstream in the scanning direction and (ii) the data signal lines 15X and 15Y; a pixel
electrode 17IB provided so as to overlap (i) the second edge of the scanning signal line 16i which second edge is present
downstream in the scanning direction and (ii) the data signal lines 15X and 15Y; a pixel electrode 17JA provided so as
to overlap (i) the first edge of the scanning signal line 16j which first edge is present upstream in the scanning direction
and (ii) the data signal lines 15X and 15Y; and a pixel electrode 17JB provided so as to overlap (i) the second edge of
the scanning signal line 16j which second edge is present downstream in the scanning direction and (ii) the data signal
lines 15X and 15Y.
[0077] The liquid crystal panel includes: a retention capacitor line 18k provided so as to overlap the pixel electrodes
17ia and 17IA; a retention capacitor line 18p provided so as to overlap the pixel electrodes 17ib, 17IB, 17ja, and 17JA;
and a retention capacitor line 18q provided so as to overlap the pixel electrodes 17jb and 17JB.
[0078] In a plan view, the pixel electrode 17ia has two edges along a column direction a first one of which stretches
beyond the data signal line 15x and a second one of which stretches beyond the data signal line 15y; the pixel electrode
17ib has two edges along the column direction a first one of which stretches beyond the data signal line 15x and a
second one of which stretches beyond the data signal line 15y; the pixel electrode 17ja has two edges along the column
direction a first one of which stretches beyond the data signal line 15x and a second one of which stretches beyond the
data signal line 15y; the pixel electrode 17jb has two edges along the column direction a first one of which stretches
beyond the data signal line 15x and a second one of which stretches beyond the data signal line 15y; the pixel electrode
17IA has two edges along the column direction a first one of which stretches beyond the data signal line 15X and a
second one of which stretches beyond the data signal line 15Y; the pixel electrode 17IB has two edges along the column
direction a first one of which stretches beyond the data signal line 15X and a second one of which stretches beyond the
data signal line 15Y; the pixel electrode 17JA has two edges along the column direction a first one of which stretches
beyond the data signal line 15X and a second one of which stretches beyond the data signal line 15Y; and the pixel
electrode 17JB has two edges along the column direction a first one of which stretches beyond the data signal line 15X
and a second one of which stretches beyond the data signal line 15Y.
[0079] The gap line 41 extends through (i) a gap between the pixel electrodes 17ia and 17Ia and below them, (ii) a
gap between the pixel electrodes 17ib and 17IB and below them, (iii) a gap between the pixel electrodes 17ja and 17JA
and below them, and (iv) a gap between the pixel electrodes 17jb and 17JB and below them.
[0080] The scanning signal line 16i functions as a gate electrode of the transistor 12ia. The transistor 12ia has (i) a
source electrode connected to the data signal line 15x and (ii) a drain electrode connected to a capacitor electrode 37ia
via a drain extracting electrode 27ia. The capacitor electrode 37ia is positioned above the retention capacitor line 18k
and connected to the pixel electrode 17ia via two contact holes 11ia. The scanning signal line 16i functions as a gate
electrode of the transistor 12ib. The transistor 12ib has (i) a source electrode connected to the data signal line 15x and
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(ii) a drain electrode connected to a capacitor electrode 37ib via a drain extracting electrode 27ib. The capacitor electrode
37ib is positioned above the retention capacitor line 18p and connected to the pixel electrode 17ib via two contact holes
11ib. The scanning signal line 16j functions as a gate electrode of the transistor 12ja. The transistor 12ja has (i) a source
electrode connected to the data signal line 15y and (ii) a drain electrode connected to a capacitor electrode 37ja via a
drain extracting electrode 27ja. The capacitor electrode 37ja is positioned above the retention capacitor line 18p and
connected to the pixel electrode 17ja via two contact holes 11ja. The scanning signal line 16j functions as a gate electrode
of the transistor 12jb. The transistor 12jb has (i) a source electrode connected to the data signal line 15y and (ii) a drain
electrode connected to a capacitor electrode 37jb via a drain extracting electrode 27jb. The capacitor electrode 37jb is
positioned above the retention capacitor line 18q and connected to the pixel electrode 17jb via two contact holes 11jb.
[0081] Similarly, the scanning signal line 16i functions as a gate electrode of the transistor 12IA. The transistor 12IA
has (i) a source electrode connected to the data signal line 15X and (ii) a drain electrode connected to a capacitor
electrode 37IA via a drain extracting electrode 27IA. The capacitor electrode 37IA is positioned above the retention
capacitor line 18k and connected to the pixel electrode 17IA via two contact holes 11IA. The scanning signal line 16i
functions as a gate electrode of the transistor 12IB. The transistor 12IB has (i) a source electrode connected to the data
signal line 15X and (ii) a drain electrode connected to a capacitor electrode 37IB via a drain extracting electrode 27IB.
The capacitor electrode 37IB is positioned above the retention capacitor line 18p and connected to the pixel electrode
17IB via two contact holes 11IB. The scanning signal line 16j functions as a gate electrode of the transistor 12JA. The
transistor 12JA has (i) a source electrode connected to the data signal line 15Y and (ii) a drain electrode connected to
a capacitor electrode 37JA via a drain extracting electrode 27JA. The capacitor electrode 37JA is positioned above the
retention capacitor line 18p and connected to the pixel electrode 17JA via two contact holes 11JA. The scanning signal
line 16j functions as a gate electrode of the transistor 12JB. The transistor 12JB has (i) a source electrode connected
to the data signal line 15Y and (ii) a drain electrode connected to a capacitor electrode 37JB via a drain extracting
electrode 27JB. The capacitor electrode 37JB is positioned above the retention capacitor line 18q and connected to the
pixel electrode 17JB via two contact holes 11JB.
[0082] The liquid crystal panel of the present embodiment is configured such that the retention capacitor line 18k and
the capacitor electrode 37ia overlap each other via a gate insulating film at a first portion, and thus form the above
retention capacitor ia at the first portion; the retention capacitor line 18p and the capacitor electrode 37ib overlap each
other via the gate insulating film at a second portion, and thus form the above retention capacitor ib at the second portion;
the retention capacitor line 18p and the capacitor electrode 37ja overlap each other via the gate insulating film at a third
portion, and thus form the above retention capacitor ja at the third portion; the retention capacitor line 18q and the
capacitor electrode 37jb overlap each other via the gate insulating film at a fourth portion, and thus form the above
retention capacitor jb at the fourth portion; the retention capacitor line 18k and the capacitor electrode 37IA overlap each
other via the gate insulating film at a fifth portion, and thus form the above retention capacitor IA at the fifth portion; the
retention capacitor line 18p and the capacitor electrode 37IB overlap each other via the gate insulating film at a sixth
portion, and thus form the above retention capacitor IB at the sixth portion; the retention capacitor line 18p and the
capacitor electrode 37JA overlap each other via the gate insulating film at a seventh portion, and thus form the above
retention capacitor JA at the seventh portion; and the retention capacitor line 18q and the capacitor electrode 37JB
overlap each other via the gate insulating film at an eighth portion, and thus form the above retention capacitor JB at
the eighth portion.
[0083] The liquid crystal panel includes, between the data signal lines 15y and 15X, the gap line 41 to which the Vcom
signal is supplied. As such, it is possible, for example, to (i) reduce a cross talk which arises between the pixel electrode
17ia and the data signal line 15X from a parasitic capacitance therebetween, and thus (ii) prevent appearance of a
longitudinal shadow. Fig. 14 illustrates equipotential lines (among which LVM is a line corresponding to -0.5 V, and LVP
is a line corresponding to +0.5 V) for the liquid crystal panel which is being driven. Fig. 14 illustrates no equipotential
lines which extend from above a pixel electrode (17ia) of a first pixel to above a data signal line (15X) corresponding to
a second pixel adjacent to the first pixel. This clearly indicates the above effect of reducing a cross talk. In the present
embodiment, a value of the above parasitic capacitance is reduced by approximately 40%, for example. The effect of
reducing a cross talk is particularly significant in a pixel division system, as in the liquid crystal panel of the present
embodiment, which controls each pixel so that the pixel has two luminances. This is because a cross talk affects display
quality more severely in such a pixel division system than in a pixel non-division system illustrated in Fig. 3.
[0084] The liquid crystal panel of the present embodiment, which includes the gap line 41, further reduces a cross talk
between two adjacent data signal lines (for example, 15y and 15X) separated from each other by the gap line which
cross talk arises from a parasitic capacitance between the two adjacent data signal lines. In the present embodiment,
a value of such a parasitic capacitance is reduced approximately by half, for example.
[0085] The liquid crystal panel of Fig. 13 can be varied as in Fig. 15. Specifically, as compared to the liquid crystal
panel of Fig. 13, (i) two data signal lines corresponding to a pixel region column are separated from each other by a
small distance (that is, a distance is small between data signal lines forming a pair), and (ii) the data signal lines 15y
and 15X which are adjacent to each other and which sandwich the gap line 41 are separated from each other by a large
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distance. For example, assuming that the data signal lines 15x and 15y are separated from each other by a first distance
expressed as 100, the data signal line 15y is separated from the gap line 41 by a second distance of 2 to 198, preferably
80 to 120, or more preferably 95 to 105 (that is, the first and second distances are substantially equal to each other).
[0086] The above configuration includes, in addition to the capacitor electrode 37ia provided between the data signal
lines 15x and 15y, two capacitor electrodes 38ia and 39ia provided above the retention capacitor line 18k and outside
a region between the data signal lines 15x and 15y. The capacitor electrodes 38ia and 39ia are each connected to the
pixel electrode 17ia via two contact holes. The above configuration also includes, in addition to the capacitor electrode
37ib provided between the data signal lines 15x and 15y, two capacitor electrodes 38ib and 39ib provided above the
retention capacitor line 18k and outside the region between the data signal lines 15x and 15y. The capacitor electrodes
38ib and 39ib are each connected to the pixel electrode 17ib via two contact holes. The above configuration further
includes, in addition to the capacitor electrode 37ia provided between the data signal lines 15X and 15Y, two capacitor
electrodes 38IA and 39IA provided above the retention capacitor line 18k and outside a region between the data signal
lines 15X and 15Y. The capacitor electrodes 38IA and 39IA are each connected to the pixel electrode 17IA via two
contact holes. Further, the gap line 41 overlaps respective edges of the pixel electrodes 17ia, 17ib, 17ja, 17jb, 17IA, IB,
17JA, and JB provided on opposite sides of the gap line 41.
[0087] The liquid crystal panel includes, between the data signal lines 15y and 15X, the gap line 41 to which the Vcom
signal is supplied. As such, it is possible, for example, to (i) greatly reduce a cross talk which arises between the pixel
electrode 17ia and the data signal line 15X from a parasitic capacitance therebetween, and thus (ii) prevent appearance
of a longitudinal shadow. Fig. 16 illustrates equipotential lines (among which LVM is a line corresponding to -0.5 V, and
LVP is a line corresponding to +0.5 V) for the liquid crystal panel which is being driven. Fig. 16 illustrates no equipotential
lines which extend from above a pixel electrode (17ia) of a first pixel to above a data signal line (15X) corresponding to
a second pixel adjacent to the first pixel. This clearly indicates the above effect of reducing a cross talk (shield effect).
In the present embodiment, a value of the above parasitic capacitance is reduced by approximately 70%, for example.
[0088] The liquid crystal panel can also substantially equalize (i) the distance between data signal lines forming a pair
and (ii) the distance between a data signal line and a gap line. The liquid crystal panel can thus greatly reduce a cross
talk between two adjacent data signal lines (for example, 15y and 15X) separated from each other by a gap line which
cross talk arises from a parasitic capacitance between the two adjacent data signal lines. In the present embodiment,
a value of such a parasitic capacitance is reduced approximately by 90%, for example. Further, the liquid crystal panel
can prevent a short circuit between a data signal line and a gap line.
[0089] The driving method illustrated in Figs. 8 and 10 inverts the polarity of a retention capacitor line signal every 4H.
The driving method can alternatively invert the polarity every 10H or 12H, for example. This reduces influence caused
by a dull waveform of the potential of a retention capacitor line upon the luminance of a sub-pixel, and thus improves
display quality.
[0090] In the configuration of Fig. 7 and its driving method illustrated in Fig. 8, the gap line is supplied with a Vcom
signal (that is, the potential Sz of the gap line is maintained at Vcom). The present invention is, however, not limited to
this. The gap line can alternatively be driven as illustrated in Figs. 17 and 18, for example. Fig. 17 illustrates a configuration
of an active matrix substrate. Fig. 18 illustrates a method for driving a liquid crystal panel including the active matrix
substrate. The gap line can, specifically, be connected to retention capacitor lines and a trunk line, and thus supplied
with a retention capacitor line signal (CS signal).
[0091] More specifically, the liquid crystal panel is arranged such that the gap line 41 and a trunk line CSM are
connected to, for example, (i) the retention capacitor line 18p, (ii) a retention capacitor line (for example, a retention
capacitor line 18(p + 16)) which is present 16 x K (where K = 1, 2, 3...) retention capacitor lines downstream from the
retention capacitor line 18p in the scanning direction, and (iii) a retention capacitor line which is present 16 x K (where
K = 1, 2, 3...) retention capacitor lines upstream from the retention capacitor line 18p in the scanning direction. Fig. 19
illustrates (i) respective gate signals supplied to the scanning signal lines 16i, 16j, 16m, and 16n and (ii) respective
retention capacitor line signals supplied to the individual retention capacitor lines.
[0092] Since the liquid crystal panel is driven so that the gap line 41 is supplied with a retention capacitor line Csp,
the gap line 41 has a potential Sz having a polarity which is inverted every 4H as illustrated in Fig. 18. Except for this
point, the driving method is identical to that illustrated in Fig. 8.
[0093] Fig. 20 is a plan view illustrating a specific example of a liquid crystal panel including the active matrix substrate
of Fig. 17. For ease of view, Fig. 20 omits members provided for a color filter substrate (counter substrate), and thus
illustrates only members provided for the active matrix substrate. Fig. 20 illustrates a configuration which is identical to
that of Fig. 15 except that the retention capacitor line 18p is connected to the gap line 41. Specifically, the configuration
of Fig. 20 is such that the retention capacitor line 18p and the gap line 41 intersect with each other in a region 77 and
connected to each other in the region 77 via four contact holes.
[0094] Fig. 21 is a cross-sectional view illustrating a portion of the liquid crystal panel which portion includes the region
77. As illustrated in Fig. 21, in the active matrix substrate 3, the retention capacitor line 18p is formed on a glass substrate
31 and substantially covered by a gate insulating film 43. Formed in a layer above the gate insulating film 43 are the
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data signal line 15y, the gap line 41, and the data signal line 15X. Further formed above the gate insulating film 43 are
(although not shown in the cross-sectional view): semiconductor layers (namely, an i layer and an n+ layer) of each
transistor; and a source electrode and a drain electrode of each transistor both in contact with the n+ layer. Metal layers
such as the data signal lines and the gap line are covered by an inorganic interlayer insulating film 25, on which an
organic interlayer insulating film 26 is formed that is thicker than the inorganic interlayer insulating film 25. Formed on
the organic interlayer insulating film 26 are the pixel electrodes 17ib and 17IB, which are each covered by an alignment
film 9. The gate insulating film 43 is hollowed at a portion in the region 77 at which portion the contact holes are provided.
With this arrangement, the gap line 41 is in contact with the retention capacitor line 18p.
[0095] The liquid crystal panel includes, between the data signal lines 15y and 15X, the gap line 41 to which a signal
with an effective potential of Vcom is supplied. As such, it is possible, for example, to (i) greatly reduce a cross talk which
arises between the pixel electrode 17ia and the data signal line 15X from a parasitic capacitance therebetween, and
thus (ii) prevent appearance of a longitudinal shadow. Fig. 22 illustrates equipotential lines (among which LVM is a line
corresponding to -0.5 V, and LVP is a line corresponding to +0.5 V) for the liquid crystal panel which is being driven.
Fig. 22 illustrates no equipotential lines which extend from above a pixel electrode (17ia) of a first pixel to above a data
signal line (15X) corresponding to a second pixel adjacent to the first pixel. This clearly indicates the above effect of
reducing a cross talk (shield effect). In the present embodiment, a value of the above parasitic capacitance is reduced
by approximately 70%, for example.
[0096] The liquid crystal panel eliminates the need to separately generate a Vcom signal to be supplied to the gap
line 41. The liquid crystal panel can also substantially equalize (i) the distance between data signal lines forming a pair
and (ii) the distance between a data signal line and a gap line. The liquid crystal panel can thus greatly reduce a cross
talk between two adjacent data signal lines (for example, 15y and 15X) sandwiching a gap line which cross talk arises
from a parasitic capacitance between the two adjacent data signal lines. In the present embodiment, a value of such a
parasitic capacitance is reduced approximately by 90%, for example. Further, the liquid crystal panel can prevent a short
circuit between a data signal line and a gap line.
[0097] The liquid crystal panel, in which retention capacitor lines are connected to one another via a gap line, can
reduce resistance of the retention capacitor lines. With this arrangement, it is possible to (i) prevent a potential waveform
for a retention capacitor line from becoming dull, and thus (ii) improve display quality. Further, it is also possible to (i)
reduce a width of the retention capacitor trunk line (CSM) connected to the retention capacitor lines which are in turn
connected to one another via the gap line, or (ii) eliminate the retention capacitor trunk line altogether by arranging the
liquid crystal panel so that the gap line is supplied with a retention capacitor line signal. As a result, it is possible to
reduce external dimensions of the liquid crystal panel.
[0098] The above arrangement, which causes the potential of the gap line to change, may bring about a cross talk
between pixel electrodes and the gap line. Such a cross talk, however, does not substantially affect display quality
because (i) the retention capacitor line signals each have a polarity that is inverted in a cycle (4H; alternatively, 10H or
12H as described above), which does not allow liquid crystal to respond, and also (ii) the retention capacitor line signals
each have an effective potential of 0 (Vcom).

[Embodiment 3]

[0099] Fig. 23 is an equivalent circuit diagram partially illustrating an active matrix substrate of Embodiment 3. As
illustrated in Fig. 23, the active matrix substrate includes: data signal lines 15x, 15y, 15X, and 15Y arranged in that order;
scanning signal lines 16i, 16j, 16m, and 16n arranged in that order and extending in a row direction (that is, a right-left
direction in Fig. 23); a pixel region 101 corresponding to an intersection of the data signal lines 15x and 15y with the
scanning signal line 16i; a pixel region 102 corresponding to an intersection of the data signal lines 15x and 15y with
the scanning signal line 16j; a pixel region 103 corresponding to an intersection of the data signal lines 15x and 15y with
the scanning signal line 16m; a pixel region 104 corresponding to an intersection of the data signal lines 15X and 15y
with the scanning signal line 16n; a pixel region 105 corresponding to an intersection of the data signal lines 15X and
15Y with the scanning signal line 16i; a pixel region 106 corresponding to an intersection of the data signal lines 15X
and 15Y with the scanning signal line 16j; a pixel region 107 corresponding to an intersection of the data signal lines
15X and 15Y with the scanning signal line 16m; a pixel region 108 corresponding to an intersection of the data signal
lines 15X and 15Y with the scanning signal line 16n; a retention capacitor line 18p corresponding to the pixel regions
101 and 105; a retention capacitor line 18q corresponding to the pixel regions 102 and 106; a retention capacitor line
18r corresponding to the pixel regions 103 and 107; and a retention capacitor line 18s corresponding to the pixel regions
104 and 108.
[0100] The data signal lines 15x and 15y are provided so as to correspond to a pixel region column α including the
pixel regions 101 through 104, whereas the data signal lines 15X and 15Y are provided so as to correspond to a pixel
region column β including the pixel regions 101 through 104. Further, there is a gap line 41 provided between the data
signal lines 15y and 15X to which gap line 41 a Vcom signal is supplied.
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[0101] Each pixel includes two pixel electrodes: A pixel electrode 17ia in the pixel region 101 is connected to the data
signal line 15x via a transistor 12i connected to the scanning signal line 16i. A pixel electrode 17ib in the pixel region
101 is connected to the pixel electrode 17ia via a capacitor. A pixel electrode 17ja in the pixel region 102 is connected
to the data signal line 15y via a transistor 12j connected to the scanning signal line 16j. A pixel electrode l7jb in the pixel
region 102 is connected to the pixel electrode 17ja via a capacitor. A pixel electrode 17ma in the pixel region 103 is
connected to the data signal line 15x via a transistor 12m connected to the scanning signal line 16m. A pixel electrode
17mb in the pixel region 103 is connected to the pixel electrode 17ma via a capacitor. A pixel electrode 17na in the pixel
region 104 is connected to the data signal line 15y via a transistor 12n connected to the scanning signal line 16n. A pixel
electrode 17nb in the pixel region 104 is connected to the pixel electrode 17na via a capacitor. A pixel electrode 17IA
in the pixel region 105 is connected to the data signal line 15X via a transistor 12I connected to the scanning signal line
16i. A pixel electrode 17IB in the pixel region 105 is connected to the pixel electrode 17IA via a capacitor. A pixel electrode
17JA in the pixel region 106 is connected to the data signal line 15Y via a transistor 12J connected to the scanning
signal line 16j. A pixel electrode 17JB in the pixel region 106 is connected to the pixel electrode 17JA via a capacitor.
In other words, (i) each even-numbered pixel region (102 and 104) in the pixel region column α has pixel electrodes
connected to the data signal line 15y, (ii) each odd-numbered pixel region (105 and 107) in the pixel region column β
has pixel electrodes connected to the data signal line 15X, and (iii) the data signal line 15y is adjacent to the data signal
line 15X with the gap line 41 therebetween.
[0102] The scanning signal lines 16i and 16j are connected to each other inside or outside a panel and simultaneously
selected (described below in detail). The scanning signal lines 16m and 16n are connected to each other inside or
outside the panel and simultaneously selected (described below in detail).
[0103] The pixel electrode 17ia and the retention capacitor line 18p form a retention capacitor ia therebetween. The
pixel electrode 17ib and the retention capacitor line 18p form a retention capacitor ib therebetween. The pixel electrodes
17ia and 17ib form a coupling capacitor iab therebetween. The pixel electrode 17ja and the retention capacitor line 18q
form a retention capacitor ja therebetween. The pixel electrode 17jb and the retention capacitor line 18q form a retention
capacitor jb therebetween. The pixel electrodes 17ja and 17jb form a coupling capacitor jab therebetween. The pixel
electrode 17IA and the retention capacitor line 18p form a retention capacitor IA therebetween. The pixel electrode 17IB
and the retention capacitor line 18p form a retention capacitor IB therebetween. The pixel electrodes 17IA and 17IB
form a coupling capacitor IAB therebetween. The pixel electrode 17JA and the retention capacitor line 18q form a
retention capacitor JA therebetween. The pixel electrode 17JB and the retention capacitor line 18q form a retention
capacitor JB therebetween. The pixel electrode 17JA and the pixel electrode 17JB form a coupling capacitor JAB
therebetween.
[0104] Fig. 24 is a timing chart illustrating a method (in a normally black mode) for driving a liquid crystal panel of the
present embodiment which liquid crystal panel includes the above active matrix substrate. In Fig. 24, Sx, Sy, SX, and
SY represent data signals (data signals) supplied to the data signal lines 15x, 15y, 15X, and 15Y, respectively; Sz
represents a signal supplied to the gap line; GPi, GPj, GPm, and GPn represent gate signals supplied to the scanning
signal lines 16i, 16j, 16m, and 16n, respectively; and Via, Vib, Vja, Vjb, VIA, VIB, Vma, Vmb, Vna, and Vnb represent
potentials of the pixel electrodes 17ia, 17ib, 17ja, 17jb, 17IA, 17IB, 17ma, 17mb, 17na, and 17nb, respectively.
[0105] As illustrated in Fig. 24, the driving method is carried out as follows: Two scanning signal lines are simultaneously
selected at a time. Each data signal line is supplied with a data signal having a polarity which is inverted every frame
period (1 V). Within an identical horizontal scanning period, (i) two data signal lines (15x and 15y; 15X and 15Y) corre-
sponding to an identical pixel column are supplied with respective data signals which are opposite to each other in
polarity, and (ii) two adjacent data signal lines (15y and 15X) sandwiching a gap line are supplied with respective data
signals which are identical to each other in polarity. The gap line is supplied with a constant potential signal (Vcom signal)
having a potential identical to a potential of a common electrode.
[0106] Specifically, in F1 of consecutive frames F1 and F2, the data signal lines 15x and 15Y are each supplied with
(i) a data signal with a positive polarity during an N-th horizontal scanning period (including a scanning period for the
scanning signal lines 16i and 16j) and (ii) a data signal with a positive polarity also during an (N + 1)-th horizontal scanning
period (including a scanning period for the scanning signal lines 16m and 16n), whereas the data signal lines 15y and
15X are each supplied with (i) a data signal with a negative polarity during the N-th horizontal scanning period (including
the scanning period for the scanning signal lines 16i and 16j) and (ii) a data signal with a negative polarity also during
the (N + 1)-th horizontal scanning period (including the scanning period for the scanning signal lines 16m and 16n).
[0107] The above driving method achieves the following operation: As illustrated in Fig. 24, the pixel electrode 17ia
has a potential that is positive in polarity and that is equal to a data signal, whereas the pixel electrode 17ib, which is
connected to the pixel electrode 17ia via a capacitor, has a potential that is positive in polarity and that is not greater in
absolute value than the data signal. The pixel electrode 17ja has a potential that is negative in polarity and that is equal
to a data signal, whereas the pixel electrode 17jb, which is connected to the pixel electrode 17ja via a capacitor, has a
potential that is negative in polarity and that is not greater in absolute value than the data signal. The pixel electrode
17ma has a potential that is positive in polarity and that is equal to a data signal, whereas the pixel electrode 17mb,
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which is connected to the pixel electrode 17ma via a capacitor, has a potential that is positive in polarity and that is not
greater in absolute value than the data signal. The pixel electrode 17na has a potential that is negative in polarity and
that is equal to a data signal, whereas the pixel electrode 17nb, which is connected to the pixel electrode 17na via a
capacitor, has a potential that is negative in polarity and that is not greater in absolute value than the data signal. The
pixel electrode 17IA has a potential that is negative in polarity and that is equal to a data signal, whereas the pixel
electrode 17IB, which is connected to the pixel electrode 17IA via a capacitor, has a potential that is negative in polarity
and that is not greater in absolute value than the data signal. The pixel electrode 17JA has a potential that is positive in
polarity and that is equal to a data signal, whereas the pixel electrode 17JB, which is connected to the pixel electrode
17JA via a capacitor, has a potential that is positive in polarity and that is not greater in absolute value than the data signal.
[0108] The above operation in F1 achieves a state illustrated in Fig. 25. Specifically, a sub-pixel including the pixel
electrode 17ia serves as a bright sub-pixel having a positive polarity; a sub-pixel including the pixel electrode 17ib serves
as a dark sub-pixel having a positive polarity; a sub-pixel including the pixel electrode 17ja serves as a bright sub-pixel
having a negative polarity; a sub-pixel including the pixel electrode 17jb serves as a dark sub-pixel having a negative
polarity; a sub-pixel including the pixel electrode 17ma serves as a bright sub-pixel having a positive polarity; a sub-
pixel including the pixel electrode 17mb serves as a dark sub-pixel having a positive polarity; a sub-pixel including the
pixel electrode 17na serves as a bright sub-pixel having a negative polarity; a sub-pixel including the pixel electrode
17nb serves as a dark sub-pixel having a negative polarity; a sub-pixel including the pixel electrode 17IA serves as a
bright sub-pixel having a negative polarity; and a sub-pixel including the pixel electrode 17IB serves as a dark sub-pixel
having a negative polarity. The present embodiment thus achieves dot inversion drive in F1.
[0109] As illustrated in Fig. 24, in the frame F2, the data signal lines 15x and 15Y are each supplied with (i) a data
signal with a negative polarity during the N-th horizontal scanning period (including the scanning period for the scanning
signal lines 16i and 16j) and (ii) a data signal with a negative polarity also during the (N + 1)-th horizontal scanning period
(including the scanning period for the scanning signal lines 16m and 16n), whereas the data signal lines 15y and 15X
are each supplied with (i) a data signal with a positive polarity during the N-th horizontal scanning period (including the
scanning period for the scanning signal lines 16i and 16j) and (ii) a data signal with a positive polarity also during the (N
+ 1)-th horizontal scanning period (including the scanning period for the scanning signal lines 16m and 16n).
[0110] The above operation in F2 achieves a state in which the sub-pixel including the pixel electrode 17ia serves as
a bright sub-pixel having a negative polarity; the sub-pixel including the pixel electrode 17ib serves as a dark sub-pixel
having a negative polarity; the sub-pixel including the pixel electrode 17ja serves as a bright sub-pixel having a positive
polarity; the sub-pixel including the pixel electrode 17jb serves as a dark sub-pixel having a positive polarity; the sub-
pixel including the pixel electrode 17ma serves as a bright sub-pixel having a negative polarity; the sub-pixel including
the pixel electrode 17mb serves as a dark sub-pixel having a negative polarity; the sub-pixel including the pixel electrode
17na serves as a bright sub-pixel having a positive polarity; the sub-pixel including the pixel electrode 17nb serves as
a dark sub-pixel having a positive polarity; the sub-pixel including the pixel electrode 17IA serves as a bright sub-pixel
having a positive polarity; and the sub-pixel including the pixel electrode 17IB serves as a dark sub-pixel having a positive
polarity. The present embodiment thus achieves dot inversion drive in F2 as well.
[0111] The liquid crystal panel of the present embodiment, which includes bright sub-pixels and dark sub-pixels, can
display a halftone as described above, and thus improve a viewing angle characteristic.
[0112] Fig. 26 is a plan view partially illustrating a liquid crystal panel including the active matrix substrate of Fig. 23.
For ease of view, Fig. 26 omits members provided for a color filter substrate (counter substrate), and thus illustrates
only members provided for the active matrix substrate.
[0113] The liquid crystal panel of Fig. 26 includes: a first pair of (two) data signal lines 15x and 15y and a second pair
of (two) data signal lines 15X and 15Y, the data signal lines 15y and 15X being adjacent to each other; a gap line 41
provided between the data signal lines 15y and 15X; scanning signal lines 16i and 16j extending orthogonally to the
data signal lines; a transistor 12i provided in the vicinity of an intersection of the data signal line 15x with the scanning
signal line 16i; a transistor 12j provided in the vicinity of an intersection of the data signal line 15y with the scanning
signal line 16j; a transistor 12I provided in the vicinity of an intersection of the data signal line 15X with the scanning
signal line 16i; and a transistor 12J provided in the vicinity of an intersection of the data signal line 15Y with the scanning
signal line 16j.
[0114] The liquid crystal panel further includes: a pixel electrode 17ia provided so as to overlap (i) a first edge of the
scanning signal line 16i which first edge is present upstream in a scanning direction and (ii) the data signal lines 15x
and 15y; a pixel electrode 17ib provided upstream from the pixel electrode 17ia in the scanning direction; a pixel electrode
17ja provided so as to overlap (i) a first edge of the scanning signal line 16j which first edge is present upstream in the
scanning direction and (ii) the data signal lines 15x and 15y; a pixel electrode 17jb provided upstream from the pixel
electrode 17ja in the scanning direction; a pixel electrode 17IA provided so as to overlap (i) the first edge of the scanning
signal line 16i which first edge is present upstream in the scanning direction and (ii) the data signal lines 15X and 15Y;
a pixel electrode 17IB provided upstream from the pixel electrode 17IA in the scanning direction; a pixel electrode 17JA
provided so as to overlap (i) the first edge of the scanning signal line 16j which first edge is present upstream in the
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scanning direction and (ii) the data signal lines 15X and 15Y; and a pixel electrode 17JB provided upstream from the
pixel electrode 17JA in the scanning direction.
[0115] The liquid crystal panel includes: a retention capacitor line 18p provided so as to overlap the pixel electrodes
17ia, 17ib, 17IA, and 17IB; and a retention capacitor line 18q provided so as to overlap the pixel electrodes 17ja, 17jb,
17JA, and 17JB.
[0116] In a plan view, the pixel electrode 17ia has two edges along a column direction a first one of which stretches
beyond the data signal line 15x and a second one of which stretches beyond the data signal line 15y; the pixel electrode
17ib has two edges along the column direction a first one of which stretches beyond the data signal line 15x and a
second one of which stretches beyond the data signal line 15y; the pixel electrode 17ja has two edges along the column
direction a first one of which stretches beyond the data signal line 15x and a second one of which stretches beyond the
data signal line 15y; the pixel electrode 17jb has two edges along the column direction a first one of which stretches
beyond the data signal line 15x and a second one of which stretches beyond the data signal line 15y; the pixel electrode
17IA has two edges along the column direction a first one of which stretches beyond the data signal line 15X and a
second one of which stretches beyond the data signal line 15Y; the pixel electrode 17IB has two edges along the column
direction a first one of which stretches beyond the data signal line 15X and a second one of which stretches beyond the
data signal line 15Y; the pixel electrode 17JA has two edges along the column direction a first one of which stretches
beyond the data signal line 15X and a second one of which stretches beyond the data signal line 15Y; and the pixel
electrode 17JB has two edges along the column direction a first one of which stretches beyond the data signal line 15X
and a second one of which stretches beyond the data signal line 15Y.
[0117] The gap line 41 extends through (i) a gap between the pixel electrodes 17ia and 17Ia and below them, (ii) a
gap between the pixel electrodes 17ib and 17IB and below them, (iii) a gap between the pixel electrodes 17ja and 17JA
and below them, and (iv) a gap between the pixel electrodes 17jb and 17JB and below them.
[0118] The scanning signal line 16i functions as a gate electrode of the transistor 12i. The transistor 12i has (i) a source
electrode connected to the data signal line 15x and (ii) a drain electrode connected to a capacitor electrode 37i via a
drain extracting electrode 27i. The capacitor electrode 37i is positioned above the retention capacitor line 18p and
connected to the pixel electrode 17ia via two contact holes. The liquid crystal panel includes above the retention capacitor
line 18p capacitor electrodes 38i and 39i, each of which is connected to the pixel electrode 17ib via a contact hole. The
liquid crystal panel further includes: a capacitor electrode 57i provided below the pixel electrode 17ib in a layer in which
the scanning signal line is provided; and a capacitor electrode 47i that is provided in a layer in which the capacitor
electrode 37i is provided, that is connected to the capacitor electrode 37i, and that overlaps the capacitor electrode 57i.
The scanning signal line 16j functions as a gate electrode of the transistor 12j. The transistor 12j has (i) a source electrode
connected to the data signal line 15y and (ii) a drain electrode connected to a capacitor electrode 37j via a drain extracting
electrode 27j. The capacitor electrode 37j is positioned above the retention capacitor line 18q and connected to the pixel
electrode 17ja via two contact holes. The liquid crystal panel includes above the retention capacitor line 18q capacitor
electrodes 38j and 39j, each of which is connected to the pixel electrode 17jb via a contact hole. The liquid crystal panel
further includes: a capacitor electrode 57j provided below the pixel electrode 17jb in a layer in which the scanning signal
line is provided; and a capacitor electrode 47j that is provided in a layer in which the capacitor electrode 37j is provided,
that is connected to the capacitor electrode 37j, and that overlaps the capacitor electrode 57j.
[0119] Similarly, the scanning signal line 16i functions as a gate electrode of the transistor 12I. The transistor 12I has
(i) a source electrode connected to the data signal line 15X and (ii) a drain electrode connected to a capacitor electrode
37I via a drain extracting electrode 27I. The capacitor electrode 37I is positioned above the retention capacitor line 18p
and connected to the pixel electrode 17IA via two contact holes. The liquid crystal panel includes above the retention
capacitor line 18p capacitor electrodes 38I and 39I, each of which is connected to the pixel electrode 17IB via a contact
hole. The liquid crystal panel further includes: a capacitor electrode 57I provided, below the pixel electrode 17IB, in a
layer in which the scanning signal line is provided; and a capacitor electrode 47I that is provided in a layer in which the
capacitor electrode 37I is provided, that is connected to the capacitor electrode 37I, and that overlaps the capacitor
electrode 57I. The scanning signal line 16j functions as a gate electrode of the transistor 12J. The transistor 12J has (i)
a source electrode connected to the data signal line 15Y and (ii) a drain electrode connected to a capacitor electrode
37J via a drain extracting electrode 27J. The capacitor electrode 37J is positioned above the retention capacitor line
18q and connected to the pixel electrode 17JA via two contact holes. The liquid crystal panel includes above the retention
capacitor line 18q capacitor electrodes 38J and 39J, each of which is connected to the pixel electrode 17JB via a contact
hole. The liquid crystal panel further includes: a capacitor electrode 57J provided, below the pixel electrode 17JB, in a
layer in which the scanning signal line is provided; and a capacitor electrode 47J that is provided in a layer in which the
capacitor electrode 37J is provided, that is connected to the capacitor electrode 37J, and that overlaps the capacitor
electrode 57J.
[0120] The liquid crystal panel of the present embodiment is configured such that the retention capacitor line 18p and
the capacitor electrode 37i overlap each other via a gate insulating film at a first portion, and thus form the above retention
capacitor ia at the first portion; the retention capacitor line 18p and the capacitor electrodes 38i and 39i overlap each
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other via the gate insulating film at a second portion, and thus form the above retention capacitor ib at the second portion;
and the capacitor electrodes 47i and 57i overlap each other via the gate insulating film at a third portion, and thus form
the above coupling capacitor iab at the third portion. The liquid crystal panel is further configured such that the retention
capacitor line 18q and the capacitor electrode 37j overlap each other via the gate insulating film at a fourth portion, and
thus form the above retention capacitor ja at the fourth portion; the retention capacitor line 18q and the capacitor electrodes
38j and 39j overlap each other via the gate insulating film at a fifth portion, and thus form the above retention capacitor
jb at the fifth portion; and the capacitor electrodes 47j and 57j overlap each other via the gate insulating film at a sixth
portion, and thus form the above coupling capacitor jab at the sixth portion. The liquid crystal panel is further configured
such that the retention capacitor line 18p and the capacitor electrode 37I overlap each other via the gate insulating film
at a seventh portion, and thus form the above retention capacitor IA at the seventh portion; the retention capacitor line
18p and the capacitor electrodes 38I and 39I overlap each other via the gate insulating film at an eighth portion, and
thus form the above retention capacitor IB at the eighth portion; and the capacitor electrodes 47I and 57I overlap each
other via the gate insulating film at a ninth portion, and thus form the above coupling capacitor IAB at the ninth portion.
The liquid crystal panel is further configured such that the retention capacitor line 18q and the capacitor electrode 37J
overlap each other via the gate insulating film at a tenth portion, and thus form the above retention capacitor JA at the
tenth portion; the retention capacitor line 18q and the capacitor electrodes 38J and 39J overlap each other via the gate
insulating film at an eleventh portion, and thus form the above retention capacitor JB at the eleventh portion; and the
capacitor electrodes 47J and 57J overlap each other via the gate insulating film at a twelfth portion, and thus form the
above coupling capacitor JAB at the twelfth portion.
[0121] Fig. 27 is a cross-sectional view taken along a line of Fig. 26. As illustrated in Fig. 27, in the active matrix
substrate 3, the retention capacitor line 18p and the capacitor electrode 57i are formed on a glass substrate 31 and
covered by a gate insulating film 43. The active matrix substrate 3 further includes (although not shown in the cross-
sectional view) scanning signal lines below the gate insulating film 43. Formed in a layer above the gate insulating film
43 are the capacitor electrodes 37i and 47i. Further formed above the gate insulating film 43 are (although not shown
in the cross-sectional view): semiconductor layers (namely, an i layer and an n+ layer) of each transistor; a source
electrode and a drain electrode of each transistor both in contact with the n+ layer; data signal lines; gap lines; and
capacitor electrodes. Metal layers including the capacitor electrodes 37i and 47i are covered by an inorganic interlayer
insulating film 25, on which an organic interlayer insulating film 26 is formed that is thicker than the inorganic interlayer
insulating film 25. Formed on the organic interlayer insulating film 26 are the pixel electrodes 17ia and 17ib, which are
each covered by an alignment film 9. The gate insulating film 43, the inorganic interlayer insulating film 25, and the
organic interlayer insulating film 26 are each hollowed at a portion at which a contact hole 61i is formed. With this
arrangement, the pixel electrode 17ib is in contact with the capacitor electrode 57i. The retention capacitor line 18p and
the capacitor electrode 37i overlap each other via the gate insulating film 43 as described above at a portion, at which
the above retention capacitor ia is formed. The capacitor electrodes 47i and 57i overlap each other via the gate insulating
film 43 at a portion, at which the above coupling capacitor iab is formed.
[0122] The liquid crystal panel includes, between the data signal lines 15y and 15X, the gap line 41 to which the Vcom
signal is supplied. As such, it is possible, for example, to (i) reduce a cross talk which arises between the pixel electrode
17ia and the data signal line 15X from a parasitic capacitance therebetween, and thus (ii) prevent appearance of a
longitudinal shadow. Fig. 28 illustrates equipotential lines (among which LVM is a line corresponding to -0.5 V, and LVP
is a line corresponding to +0.5 V) for the liquid crystal panel which is being driven. Fig. 28 illustrates no equipotential
lines which extend from above a pixel electrode (17ia) of a first pixel to above a data signal line (15X) corresponding to
a second pixel adjacent to the first pixel. This clearly indicates the above effect of reducing a cross talk (shield effect).
In the present embodiment, a value of the above parasitic capacitance is reduced by approximately 40%, for example.
The effect of reducing a cross talk is particularly significant in a pixel division system, as in the liquid crystal panel of the
present embodiment, which controls each pixel so that the pixel has two luminances. This is because a cross talk affects
display quality more severely in such a pixel division system than in a pixel non-division system illustrated in Fig. 3.
[0123] The liquid crystal panel of the present embodiment, which includes the gap line 41, further reduces a cross talk
between two adjacent data signal lines (for example, 15y and 15X) sandwiching the gap line which cross talk arises
from a parasitic capacitance between the two adjacent data signal lines. In the present embodiment, a value of such a
parasitic capacitance is reduced approximately by half, for example.

[Embodiment 4]

[0124] Fig. 29 is an equivalent circuit diagram partially illustrating an active matrix substrate of Embodiment 4. As
illustrated in Fig. 29, the active matrix substrate includes: data signal lines 15x, 15y, 15X, and 15Y arranged in that order;
scanning signal lines 16i, 16j, 16m, 16n, and 16w arranged in that order and extending in a row direction (that is, a right-
left direction in Fig. 29); a pixel region 101 corresponding to an intersection of the data signal lines 15x and 15y with the
scanning signal line 16i; a pixel region 102 corresponding to an intersection of the data signal lines 15x and 15y with
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the scanning signal line 16j; a pixel region 103 corresponding to an intersection of the data signal lines 15x and 15y with
the scanning signal line 16m; a pixel region 104 corresponding to an intersection of the data signal lines 15X and 15y
with the scanning signal line 16n; a pixel region 105 corresponding to an intersection of the data signal lines 15X and
15Y with the scanning signal line 16i; a pixel region 106 corresponding to an intersection of the data signal lines 15X
and 15Y with the scanning signal line 16j; a pixel region 107 corresponding to an intersection of the data signal lines
15X and 15Y with the scanning signal line 16m; a pixel region 108 corresponding to an intersection of the data signal
lines 15X and 15Y with the scanning signal line 16n; a retention capacitor line 18p corresponding to the pixel regions
101 and 105; a retention capacitor line 18q corresponding to the pixel regions 102 and 106; a retention capacitor line
18r corresponding to the pixel regions 103 and 107; and a retention capacitor line 18s corresponding to the pixel regions
104 and 108.
[0125] The data signal lines 15x and 15y are provided so as to correspond to a pixel region column α including the
pixel regions 101 through 104, whereas the data signal lines 15X and 15Y are provided so as to correspond to a pixel
region column β including the pixel regions 105 through 108. Further, there is a gap line 41 provided between the data
signal lines 15y and 15X to which gap line 41 a Vcom signal is supplied.
[0126] Each pixel includes two pixel electrodes: A pixel electrode 17ia in the pixel region 101 is connected to the data
signal line 15y via a transistor 12ia connected to the scanning signal line 16i. A pixel electrode 17ib in the pixel region
101 is connected to the data signal line 15y via a transistor 12ib connected to the scanning signal line 16i. A pixel
electrode 17ja in the pixel region 102 is connected to the data signal line 15x via a transistor 12ja connected to the
scanning signal line 16j. A pixel electrode 17jb in the pixel region 102 is connected to the data signal line 15x via a
transistor 12jb connected to the scanning signal line 16j. A pixel electrode 17ma in the pixel region 103 is connected to
the data signal line 15y via a transistor 12ma connected to the scanning signal line 16m. A pixel electrode 17mb in the
pixel region 103 is connected to the data signal line 15y via a transistor 12mb connected to the scanning signal line
16m. A pixel electrode 17na in the pixel region 104 is connected to the data signal line 15x via a transistor 12na connected
to the scanning signal line 16n. A pixel electrode 17nb in the pixel region 104 is connected to the data signal line 15x
via a transistor 12nb connected to the scanning signal line 16n. A pixel electrode 17IA in the pixel region 105 is connected
to the data signal line 15Y via a transistor 12IA connected to the scanning signal line 16i. A pixel electrode 17IB in the
pixel region 105 is connected to the data signal line 15Y via a transistor 12IB connected to the scanning signal line 16i.
A pixel electrode 17JA in the pixel region 106 is connected to the data signal line 15X via a transistor 12JA connected
to the scanning signal line 16j. A pixel electrode 17JB in the pixel region 106 is connected to the data signal line 15X
via a transistor 12JB connected to the scanning signal line 16j. In other words, (i) each odd-numbered pixel region (101
and 103) in the pixel region column α has pixel electrodes connected to the data signal line 15y, (ii) each even-numbered
pixel region (106 and 108) in the pixel region column β has pixel electrodes connected to the data signal line 15X, and
(iii) the data signal line 15y and the data signal line 15X are adjacent to each other with the gap line 41 therebetween.
[0127] The pixel electrode 17ib is connected, via a transistor 112m connected to the scanning signal line 16m, to a
first capacitor electrode which forms a first capacitor together with the retention capacitor line 18q. The pixel electrode
17jb is connected, via a transistor 112n connected to the scanning signal line 16n, to a second capacitor electrode which
forms a second capacitor together with the retention capacitor line 18r. The pixel electrode 17mb is connected, via a
transistor 112w connected to the scanning signal line 16w, to a third capacitor electrode which forms a third capacitor
together with the retention capacitor line 18s. The pixel electrode 17IB is connected, via a transistor 112M connected
to the scanning signal line 16m, to a fourth capacitor electrode which forms a fourth capacitor together with the retention
capacitor line 18q. The pixel electrode 17JB is connected, via a transistor 112N connected to the scanning signal line
16n, to a fifth capacitor electrode which forms a fifth capacitor together with the retention capacitor line 18r.
[0128] The scanning signal lines 16i and 16i are connected to each other inside or outside a panel and simultaneously
selected (described below in detail). The scanning signal lines 16m and 16n are connected to each other inside or
outside the panel and simultaneously selected (described below in detail).
[0129] The pixel electrode 17ia and the retention capacitor line 18p form a retention capacitor ia therebetween. The
pixel electrode 17ib and the retention capacitor line 18p form a retention capacitor ib therebetween. The first capacitor
electrode connected to the pixel electrode 17ib via the transistor 112m forms a control capacitor ibq together with the
retention capacitor line 18q. The pixel electrode 17ja and the retention capacitor line 18q form a retention capacitor ja
therebetween. The pixel electrode 17jb and the retention capacitor line 18q form a retention capacitor jb therebetween.
The second capacitor electrode connected to the pixel electrode 17jb via the transistor 112n forms a control capacitor
jbr together with the retention capacitor line 18r. The pixel electrode 17ma and the retention capacitor line 18r form a
retention capacitor ma therebetween. The pixel electrode 17mb and the retention capacitor line 18r form a retention
capacitor mb therebetween. The third capacitor electrode connected to the pixel electrode 17mb via the transistor 112w
forms a control capacitor mbs together with the retention capacitor line 18s.
[0130] Fig. 30 is a timing chart illustrating a method (in a normally black mode) for driving a liquid crystal panel of the
present embodiment which liquid crystal panel includes the above active matrix substrate. In Fig. 30, Sx, Sy, SX, and
SY represent data signals (data signals) supplied to the data signal lines 15x, 15y, 15X, and 15Y, respectively; Sz
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represents a signal supplied to the gap line; GPi, GPj, GPm, and GPn represent gate signals supplied to the scanning
signal lines 16i, 16j, 16m, and 16n, respectively; and Via, Vib, Vja, Vjb, VIA, VIB, Vma, Vmb, Vna, and Vnb represent
potentials of the pixel electrodes 17ia, 17ib, 17ja, 17jb, 17IA, 17IB, 17ma, 17mb, 17na, and 17nb, respectively.
[0131] As illustrated in Fig. 30, the driving method is carried out as follows: Two scanning signal lines are simultaneously
selected at a time. Each data signal line is supplied with a data signal having a polarity which is inverted every frame
period (1 V). Within an identical horizontal scanning period (H), (i) two data signal lines (15x and 15y; 15X and 15Y)
corresponding to an identical pixel column are supplied with respective data signals which are opposite to each other
in polarity, and (ii) two adjacent data signal lines (15y and 15X) sandwiching a gap line are supplied with respective data
signals which are identical to each other in polarity. The gap line is supplied with a constant potential signal (Vcom signal)
having a potential identical to a potential of a common electrode. Each retention capacitor line is also supplied with the
Vcom signal.
[0132] Specifically, in F1 of consecutive frames F1 and F2, the data signal lines 15x and 15Y are each supplied with
(i) a data signal with a negative polarity during an N-th horizontal scanning period (including a scanning period for the
scanning signal lines 16i and 16j) and (ii) a data signal with a negative polarity also during an (N + 1)-th horizontal
scanning period (including a scanning period for the scanning signal lines 16m and 16n), whereas the data signal lines
15y and 15X are each supplied with (i) a data signal with a positive polarity during the N-th horizontal scanning period
(including the scanning period for the scanning signal lines 16i and 16j) and (ii) a data signal with a positive polarity also
during the (N + 1)-th horizontal scanning period (including the scanning period for the scanning signal lines 16m and 16n).
[0133] The above driving method achieves the following operation: As illustrated in Fig. 30, the pixel electrode 17ia
has a potential that is positive in polarity and that is equal to a data signal, whereas the pixel electrode 17ib, which is
connected to a retention capacitor line (having a potential of Vcom) via a control capacitor during the (N + 1)-th horizontal
scanning period, has a potential that is positive in polarity and that is not greater in absolute value than the data signal.
The pixel electrode 17ja has a potential that is negative in polarity and that is equal to a data signal, whereas the pixel
electrode 17jb, which is connected to a retention capacitor line via a control capacitor during the (N + 1)-th horizontal
scanning period, has a potential that is negative in polarity and that is not greater in absolute value than the data signal.
The pixel electrode 17ma has a potential that is positive in polarity and that is equal to a data signal, whereas the pixel
electrode 17mb, which is connected to a retention capacitor line via a control capacitor during an (N + 2)-th horizontal
scanning period, has a potential that is positive in polarity and that is not greater in absolute value than the data signal.
The pixel electrode 17na has a potential that is negative in polarity and that is equal to a data signal, whereas the pixel
electrode 17nb, which is connected to a retention capacitor line via a control capacitor during the (N + 2)-th horizontal
scanning period, has a potential that is negative in polarity and that is not greater in absolute value than the data signal.
The pixel electrode 17IA has a potential that is negative in polarity and that is equal to a data signal, whereas the pixel
electrode 17IB, which is connected to a retention capacitor line via a control capacitor during the (N + 1)-th horizontal
scanning period, has a potential that is negative in polarity and that is not greater in absolute value than the data signal.
[0134] The above operation in F1 achieves a state illustrated in Fig. 31. Specifically, a sub-pixel including the pixel
electrode 17ia serves as a bright sub-pixel having a positive polarity; a sub-pixel including the pixel electrode 17ib serves
as a dark sub-pixel having a positive polarity; a sub-pixel including the pixel electrode 17ja serves as a bright sub-pixel
having a negative polarity; a sub-pixel including the pixel electrode 17jb serves as a dark sub-pixel having a negative
polarity; a sub-pixel including the pixel electrode 17ma serves as a bright sub-pixel having a positive polarity; a sub-
pixel including the pixel electrode 17mb serves as a dark sub-pixel having a positive polarity; a sub-pixel including the
pixel electrode 17na serves as a bright sub-pixel having a negative polarity; a sub-pixel including the pixel electrode
17nb serves as a dark sub-pixel having a negative polarity; a sub-pixel including the pixel electrode 17IA serves as a
bright sub-pixel having a negative polarity; and a sub-pixel including the pixel electrode 17IB serves as a dark sub-pixel
having a negative polarity. The present embodiment thus achieves dot inversion drive in F1.
[0135] As illustrated in Fig. 30, in the frame F2, the data signal lines 15x and 15Y are each supplied with (i) a data
signal with a positive polarity during the N-th horizontal scanning period (including the scanning period for the scanning
signal lines 16i and 16j) and (ii) a data signal with a positive polarity also during the (N + 1)-th horizontal scanning period
(including the scanning period for the scanning signal lines 16m and 16n), whereas the data signal lines 15y and 15X
are each supplied with (i) a data signal with a negative polarity during the N-th horizontal scanning period (including the
scanning period for the scanning signal lines 16i and 16j) and (ii) a data signal with a negative polarity also during the
(N + 1)-th horizontal scanning period (including the scanning period for the scanning signal lines 16m and 16n).
[0136] The above operation in F2 achieves a state in which the sub-pixel including the pixel electrode 17ia serves as
a bright sub-pixel having a negative polarity; the sub-pixel including the pixel electrode 17ib serves as a dark sub-pixel
having a negative polarity; the sub-pixel including the pixel electrode 17ja serves as a bright sub-pixel having a positive
polarity; the sub-pixel including the pixel electrode 17jb serves as a dark sub-pixel having a positive polarity; the sub-
pixel including the pixel electrode 17ma serves as a bright sub-pixel having a negative polarity; the sub-pixel including
the pixel electrode 17mb serves as a dark sub-pixel having a negative polarity; the sub-pixel including the pixel electrode
17na serves as a bright sub-pixel having a positive polarity; the sub-pixel including the pixel electrode 17nb serves as
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a dark sub-pixel having a positive polarity; the sub-pixel including the pixel electrode 17IA serves as a bright sub-pixel
having a positive polarity; and the sub-pixel including the pixel electrode 17IB serves as a dark sub-pixel having a positive
polarity. The present embodiment thus achieves dot inversion drive in F2 as well.
[0137] The liquid crystal panel of Fig. 31, which includes bright sub-pixels and dark sub-pixels, can display a halftone
as described above, and thus improve a viewing angle characteristic. Further, unlike in the liquid crystal panel illustrated
in Fig. 25, pixel electrodes for dark sub-pixels in the liquid crystal panel of Fig. 31 are not electrically floating. As such,
it is possible to prevent, for example, image sticking in pixels.
[0138] Fig. 32 is a plan view partially illustrating a liquid crystal panel including the active matrix substrate of Fig. 29.
For ease of view, Fig. 32 omits members provided for a color filter substrate (counter substrate), and thus illustrates
only members provided for the active matrix substrate.
[0139] The liquid crystal panel of Fig. 32 includes: a first pair of (two) data signal lines 15x and 15y and a second pair
of (two) data signal lines 15X and 15Y, the data signal lines 15y and 15X being adjacent to each other; a gap line 41
provided between the data signal lines 15y and 15X; scanning signal lines 16i, 16j, 16m, 16n, and 16w provided in that
order and extending orthogonally to the data signal lines; transistors 12ia and 12ib provided in the vicinity of an intersection
of the data signal line 15y with the scanning signal line 16i; transistors 12ja and 12jb provided in the vicinity of an
intersection of the data signal line 15x with the scanning signal line 16j; transistors 12IA and 12IB provided in the vicinity
of an intersection of the data signal line 15Y with the scanning signal line 16i; transistors 12JA and 12JB provided in the
vicinity of an intersection of the data signal line 15X with the scanning signal line 16j; a transistor 112j provided, above
the scanning signal line 16j, between the data signal lines 15x and 15y; a transistor 112m provided, above the scanning
signal line 16m, between the data signal lines 15x and 15y; a transistor 112n provided, above the scanning signal line
16n, between the data signal lines 15x and 15y; and a transistor 112w provided above the scanning signal line 16w
between the data signal lines 15x and 15y.
[0140] The liquid crystal panel includes a pixel electrode 17ia and a pixel electrode 17ib. The pixel electrode 17ia is
in a shape of a right triangle having (i) a first leg which forms an angle of 45° with respect to the scanning signal lines
(that is, counterclockwise from a scanning signal line likened to a clock hand pointing in a direction indicative of three
o’clock) and (ii) a second leg which forms an angle of 315° with respect to the scanning signal lines. The pixel electrode
17ib is in such a shape as to (i) surround the pixel electrode 17ia and (ii) overlap the data signal lines 15x and 15y. The
pixel electrode 17ib has a first edge present upstream in a scanning direction which first edge overlaps a second edge
of the scanning signal line 16i which second edge is present downstream in the scanning direction. The liquid crystal
panel further includes a pixel electrode 17ja and a pixel electrode 17jb. The pixel electrode 17ja is in a shape of a right
triangle having (i) a first leg which forms an angle of 135° with respect to the scanning signal lines (that is, counterclockwise
from a scanning signal line likened to a clock hand pointing in the direction indicative of three o’clock) and (ii) a second
leg which forms an angle of 225° with respect to the scanning signal lines. The pixel electrode 17jb is in such a shape
as to (i) surround the pixel electrode 17ja and (ii) overlap the data signal lines 15x and 15y. The pixel electrode 17jb has
a first edge present upstream in the scanning direction which first edge overlaps a second edge of the scanning signal
line 16j which second edge is present downstream in the scanning direction. The liquid crystal panel includes a pixel
electrode 17ma and a pixel electrode 17mb. The pixel electrode 17ma is in the shape of a right triangle having (i) a first
leg which forms an angle of 45° with respect to the scanning signal lines and (ii) a second leg which forms an angle of
315° with respect to the scanning signal lines. The pixel electrode 17mb is in such a shape as to (i) surround the pixel
electrode 17ma and (ii) overlap the data signal lines 15x and 15y. The pixel electrode 17mb has a first edge present
upstream in the scanning direction which first edge overlaps a second edge of the scanning signal line 16m which second
edge is present downstream in the scanning direction. The liquid crystal panel further includes a pixel electrode 17na
and a pixel electrode 17nb. The pixel electrode 17na is in the shape of a right triangle having (i) a first leg which forms
an angle of 135° with respect to the scanning signal lines and (ii) a second leg which forms an angle of 225° with respect
to the scanning signal lines. The pixel electrode 17nb is in such a shape as to (i) surround the pixel electrode 17na and
(ii) overlap the data signal lines 15x and 15y. The pixel electrode 17nb has a first edge present upstream in the scanning
direction which first edge overlaps a second edge of the scanning signal line 16n which second edge is present down-
stream in the scanning direction. The liquid crystal panel includes a pixel electrode 17IA and a pixel electrode 17IB. The
pixel electrode 17IA is in the shape of a right triangle having (i) a first leg which forms an angle of 45° with respect to
the scanning signal lines and (ii) a second leg which forms an angle of 315° with respect to the scanning signal lines.
The pixel electrode 17IB is in such a shape as to (i) surround the pixel electrode 17IA and (ii) overlap the data signal
lines 15X and 15Y. The pixel electrode 17IB has a first edge present upstream in the scanning direction which first edge
overlaps the second edge of the scanning signal line 16i which second edge is present downstream in the scanning
direction. The liquid crystal panel further includes a pixel electrode 17JA and a pixel electrode 17JB. The pixel electrode
17JA is in the shape of a right triangle having (i) a first leg which forms an angle of 135° with respect to the scanning
signal lines and (ii) a second leg which forms an angle of 225° with respect to the scanning signal lines. The pixel
electrode 17JB is in such a shape as to (i) surround the pixel electrode 17JA and (ii) overlap the data signal lines 15X
and 15Y. The pixel electrode 17JB has a first edge present upstream in the scanning direction which first edge overlaps
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the second edge of the scanning signal line 16j which second edge is present downstream in the scanning direction.
[0141] The liquid crystal panel includes: a retention capacitor line 18p provided so as to overlap the pixel electrodes
17ia, 17ib, 17IA, and 17IB; a retention capacitor line 18q provided so as to overlap the pixel electrodes 17ja, 17jb, 17JA,
and 17JB; and a retention capacitor line 18r provided so as to overlap the pixel electrodes 17ma and 17mb.
[0142] In a plan view, the pixel electrode 17ib has two edges along a column direction a first one of which stretches
beyond the data signal line 15x and a second one of which stretches beyond the data signal line 15y. The pixel electrode
17jb has two edges along the column direction a first one of which stretches beyond the data signal line 15x and a
second one of which stretches beyond the data signal line 15y. The pixel electrode 17IB has two edges along the column
direction a first one of which stretches beyond the data signal line 15X and a second one of which stretches beyond the
data signal line 15Y. The pixel electrode 17JB has two edges along the column direction a first one of which stretches
beyond the data signal line 15X and a second one of which stretches beyond the data signal line 15Y.
[0143] The gap line 41 extends through (i) a gap between the pixel electrodes 17ib and 17IB and below them and (ii)
a gap between the pixel electrodes 17jb and 17JB and below them.
[0144] The scanning signal line 16i functions as a gate electrode of each of the transistors 12ia and 12ib. The transistor
12ia has (i) a source electrode connected to the data signal line 15y and (ii) a drain electrode connected to the pixel
electrode 17ia via a drain extracting electrode and a contact hole. The transistor 12ib has (i) a source electrode connected
to the data signal line 15y and (ii) a drain electrode connected to the pixel electrode 17ib via a drain extracting electrode
and a contact hole. The liquid crystal panel includes capacitor electrodes 37ia, 67ia, and 67ib above the retention
capacitor line 18p. The capacitor electrode 37ia is connected to a source electrode of the transistor 112j. The capacitor
electrode 67ia is connected to the pixel electrode 17ia via a contact hole. The capacitor electrode 67ib is connected to
the pixel electrode 17ib via a contact hole. The pixel electrode 17ib is connected to a relay electrode 47m via a contact
hole 33ib. The relay electrode 47m extends from below the pixel electrode 17ib across the scanning signal line 16j and
the retention capacitor line 18q to above the scanning signal line 16m so as to be connected to a drain electrode of the
transistor 112m.
[0145] The scanning signal line 16j functions as a gate electrode of each of the transistors 12ja and 12jb. The transistor
12ja has (i) a source electrode connected to the data signal line 15x and (ii) a drain electrode connected to the pixel
electrode 17ja via a drain extracting electrode and a contact hole. The transistor 12jb has (i) a source electrode connected
to the data signal line 15x and (ii) a drain electrode connected to the pixel electrode 17jb via a drain extracting electrode
and a contact hole. The liquid crystal panel includes capacitor electrodes 37ja, 67ja, and 67jb above the retention
capacitor line 18q. The capacitor electrode 37ja is connected to a source electrode of the transistor 112m. The capacitor
electrode 67ja is connected to the pixel electrode 17ja via a contact hole. The capacitor electrode 67jb is connected to
the pixel electrode 17jb via a contact hole. The pixel electrode 17jb is connected to a relay electrode 47n via a contact
hole 33jb. The relay electrode 47n extends from below the pixel electrode 17jb across the scanning signal line 16m and
the retention capacitor line 18r to above the scanning signal line 16n so as to be connected to a drain electrode of the
transistor 112n.
[0146] The scanning signal line 16m functions as a gate electrode of each of the transistors 12ma and 12mb. The
transistor 12ma has (i) a source electrode connected to the data signal line 15y and (ii) a drain electrode connected to
the pixel electrode 17ma via a drain extracting electrode and a contact hole. The transistor 12mb has (i) a source
electrode connected to the data signal line 15y and (ii) a drain electrode connected to the pixel electrode 17mb via a
drain extracting electrode and a contact hole. The liquid crystal panel includes capacitor electrodes 37ma, 67ma, and
67mb above the retention capacitor line 18r. The capacitor electrode 37ma is connected to a source electrode of the
transistor 112n. The capacitor electrode 67ma is connected to the pixel electrode 17ma via a contact hole. The capacitor
electrode 67mb is connected to the pixel electrode 17mb via a contact hole. The pixel electrode 17mb is connected to
a relay electrode 47s via a contact hole 33mb. The relay electrode 47s extends from below the pixel electrode 17mb
across the scanning signal line 16n and the retention capacitor line 18s to above the scanning signal line 16w so as to
be connected to a drain electrode of the transistor 112w.
[0147] The liquid crystal panel of the present embodiment is configured such that the retention capacitor line 18p and
the capacitor electrode 67ia overlap each other via a gate insulating film at a first portion, and thus form the above
retention capacitor ia at the first portion; the retention capacitor line 18p and the capacitor electrode 67ib overlap each
other via the gate insulating film at a second portion, and thus form the above retention capacitor ib at the second portion;
and the retention capacitor line 18q and the capacitor electrode 37ja overlap each other via the gate insulating film at a
third portion, and thus form the above control capacitor ibq at the third portion. The liquid crystal panel is further configured
such that the retention capacitor line 18q and the capacitor electrode 67ja overlap each other via the gate insulating film
at a fourth portion, and thus form the above retention capacitor ja at the fourth portion; the retention capacitor line 18q
and the capacitor electrode 67jb overlap each other via the gate insulating film at a fifth portion, and thus form the above
retention capacitor jb at the fifth portion; and the retention capacitor line 18r and the capacitor electrode 37ma overlap
each other via the gate insulating film at a sixth portion, and thus form the above control capacitor jbr at the sixth portion.
The liquid crystal panel is further configured such that the retention capacitor line 18r and the capacitor electrode 67ma
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overlap each other via the gate insulating film at a seventh portion, and thus form the above retention capacitor ma at
the seventh portion; the retention capacitor line 18r and the capacitor electrode 67mb overlap each other via the gate
insulating film at an eighth portion, and thus form the above retention capacitor mb at the eighth portion; and the retention
capacitor line 18s and the capacitor electrode 37na overlap each other via the gate insulating film at a ninth portion, and
thus form the above control capacitor mbs at the ninth portion.
[0148] Fig. 33 is a cross-sectional view taken along a line of Fig. 32. As illustrated in Fig. 33, in the active matrix
substrate 3, the retention capacitor lines 18p and 18q and the scanning signal line 16j are formed on a glass substrate
31 and covered by a gate insulating film 43. Formed in a layer above the gate insulating film 43 are the capacitor electrode
67ia, the relay line 47m, and the capacitor electrode 37ja. Further formed above the gate insulating film 43 are (although
not shown in the cross-sectional view): semiconductor layers (namely, an i layer and an n+ layer) of each transistor; a
source electrode and a drain electrode of each transistor both in contact with the n+ layer; data signal lines; gap lines;
and capacitor electrodes. Metal layers such as the relay line 47m and the capacitor electrode 37ja are covered by an
inorganic interlayer insulating film 25, on which an organic interlayer insulating film 26 is formed that is thicker than the
inorganic interlayer insulating film 25. Formed on the organic interlayer insulating film 26 are the pixel electrodes 17ib,
17jb, and 17ja, which are each covered by an alignment film 9. The inorganic interlayer insulating film 25 and the organic
interlayer insulating film 26 are each hollowed at a portion at which a contact hole 33ib is formed. With this arrangement,
the pixel electrode 17ib is in contact with the relay line 47m. The retention capacitor line 18p and the capacitor electrode
67ia overlap each other via the gate insulating film 43 as described above at a portion, at which the retention capacitor
ia is formed. The retention capacitor line 18q and the capacitor electrode 37ja overlap each other via the gate insulating
film 43 at a portion, at which the control capacitor ibq is formed.
[0149] The liquid crystal panel includes, between the data signal lines 15y and 15X, the gap line 41 to which the Vcom
signal is supplied. As such, it is possible, for example, to (i) reduce a cross talk which arises between the pixel electrode
17ib and the data signal line 15X from a parasitic capacitance therebetween, and thus (ii) prevent appearance of a
longitudinal shadow. The effect of reducing a cross talk is particularly significant in a pixel division system, as in the
liquid crystal panel of the present embodiment, which controls each pixel so that the pixel has two luminances. This is
because a cross talk affects display quality more severely in such a pixel division system than in a pixel non-division
system illustrated in Fig. 3.
[0150] The liquid crystal panel of the present embodiment, which includes the gap line 41, further reduces a cross talk
between two adjacent data signal lines (for example, 15y and 15X) separated from each other by the gap line which
cross talk arises from a parasitic capacitance between the two adjacent data signal lines.
[0151] The active matrix substrate of Fig. 29 can be varied as in Fig. 34. Fig. 34 illustrates an active matrix substrate
that has data signal lines, scanning signal lines, gap lines, retention capacitor lines, and pixel regions, all of which are
identical to their respective equivalents included in the active matrix substrate of Fig. 29. The active matrix substrate of
Fig. 34 is also identical to that of Fig. 29 in how transistors are positioned and in how pixel electrodes are positioned in
the pixel regions.
[0152] The pixel electrode 17ib is connected, via the transistor 112m connected to the scanning signal line 16m, to a
first capacitor electrode which forms a capacitor together with each of the pixel electrode 17ia and the retention capacitor
line 18p. The pixel electrode 17jb is connected, via the transistor 112n connected to the scanning signal line 16n, to a
second capacitor electrode which forms a capacitor together with each of the pixel electrode 17ja and the retention
capacitor line 18q. The pixel electrode 17mb is connected, via the transistor 112w connected to the scanning signal line
16w, to a third capacitor electrode which forms a capacitor together with each of the pixel electrode 17ma and the
retention capacitor line 18r.
[0153] The pixel electrode 17ia and the retention capacitor line 18p form a retention capacitor ia therebetween. The
pixel electrode 17ib and the retention capacitor line 18p form a retention capacitor ib therebetween. The first capacitor
electrode connected to the pixel electrode 17ib via the transistor 112m forms a control capacitor ibp together with the
retention capacitor line 18p. The first capacitor electrode and the pixel electrode 17ia form a coupling capacitor iab
therebetween. The pixel electrode 17ja and the retention capacitor line 18q form a retention capacitor ja therebetween.
The pixel electrode 17jb and the retention capacitor line 18q form a retention capacitor jb therebetween. The second
capacitor electrode connected to the pixel electrode 17jb via the transistor 112n forms a control capacitor jbq together
with the retention capacitor line 18q. The second capacitor electrode and the pixel electrode 17ja form a coupling capacitor
jab therebetween. The pixel electrode 17ma and the retention capacitor line 18r form a retention capacitor ma therebe-
tween. The pixel electrode 17mb and the retention capacitor line 18r form a retention capacitor mb therebetween. The
third capacitor electrode connected to the pixel electrode 17mb via the transistor 112w forms a control capacitor mbr
together with the retention capacitor line 18r. The third capacitor electrode and the pixel electrode 17ma form a coupling
capacitor mab therebetween.
[0154] Fig. 35 is a timing chart illustrating a method (in a normally black mode) for driving a liquid crystal panel of the
present embodiment which liquid crystal panel includes the above active matrix substrate. In Fig. 35, Sx, Sy, SX, and
SY represent data signals (data signals) supplied to the data signal lines 15x, 15y, 15X, and 15Y, respectively; Sz
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represents a signal supplied to the gap line; GPi, GPj, GPm, and GPn represent gate signals supplied to the scanning
signal lines 16i, 16j, 16m, and 16n, respectively; and Via, Vib, Vja, Vjb, VIA, VIB, Vma, Vmb, Vna, and Vnb represent
potentials of the pixel electrodes 17ia, 17ib, 17ja, 17jb, 17IA, 17IB, 17ma, 17mb, 17na, and 17nb, respectively.
[0155] As illustrated in Fig. 35, the driving method is carried out as follows: Two scanning signal lines are simultaneously
selected at a time. Each data signal line is supplied with a data signal having a polarity which is inverted every frame
period (1 V). Within a single horizontal scanning period (H), (i) two data signal lines (15x and 15y; 15X and 15Y)
corresponding to an identical pixel column are supplied with respective data signals which are opposite to each other
in polarity, and (ii) two adjacent data signal lines (15y and 15X) separated from each other by a gap line are supplied
with respective data signals which are identical to each other in polarity. The gap line is supplied with a constant potential
signal (Vcom signal) having a potential identical to a potential of a common electrode. Each retention capacitor line is
also supplied with the Vcom signal.
[0156] Specifically, in F1 of consecutive frames F1 and F2, the data signal lines 15x and 15Y are each supplied with
(i) a data signal with a negative polarity during an N-th horizontal scanning period (including a scanning period for the
scanning signal lines 16i and 16j) and (ii) a data signal with a negative polarity also during an (N + 1)-th horizontal
scanning period (including a scanning period for the scanning signal lines 16m and 16n), whereas the data signal lines
15y and 15X are each supplied with (i) a data signal with a positive polarity during the N-th horizontal scanning period
(including the scanning period for the scanning signal lines 16i and 16j) and (ii) a data signal with a positive polarity also
during the (N + 1)-th horizontal scanning period (including the scanning period for the scanning signal lines 16m and 16n).
[0157] The above driving method achieves the following operation: As illustrated in Fig. 35, the pixel electrodes 17ia
and 17ib are supplied with respective data signals during the N-th horizontal scanning period. Then, during the (N +
1)-th horizontal scanning period, since the pixel electrode 17ib is connected to (i) a retention capacitor line (having a
potential of Vcom) via a control capacitor and to (ii) the pixel electrode 17ia via a coupling capacitor, the pixel electrode
17ia has a potential that is positive in polarity and that is not smaller in absolute value than its corresponding data signal,
whereas the pixel electrode 17ib has a potential that is positive in polarity and that is not greater in absolute value than
its corresponding data signal. Further, the pixel electrodes 17ja and 17jb are supplied with respective data signals during
the N-th horizontal scanning period. Then, during the (N + 1)-th horizontal scanning period, since the pixel electrode
17jb is connected to (i) a retention capacitor line (having a potential of Vcom) via a control capacitor and to (ii) the pixel
electrode 17ja via a coupling capacitor, the pixel electrode 17ja has a potential that is negative in polarity and that is not
smaller in absolute value than its corresponding data signal, whereas the pixel electrode 17jb has a potential that is
negative in polarity and that is not greater in absolute value than its corresponding data signal.
[0158] The pixel electrodes 17ma and 17mb are supplied with respective data signals during the (N + 1)-th horizontal
scanning period. Then, during an (N + 2)-th horizontal scanning period, since the pixel electrode 17mb is connected to
(i) a retention capacitor line (having a potential of Vcom) via a control capacitor and to (ii) the pixel electrode 17ma via
a coupling capacitor, the pixel electrode 17ma has a potential that is positive in polarity and that is not smaller in absolute
value than its corresponding data signal, whereas the pixel electrode 17mb has a potential that is positive in polarity
and that is not greater in absolute value than its corresponding data signal. Further, the pixel electrodes 17na and 17nb
are supplied with respective data signals during the (N + 1)-th horizontal scanning period. Then, during the (N + 2)-th
horizontal scanning period, since the pixel electrode 17nb is connected to (i) a retention capacitor line (having a potential
of Vcom) via a control capacitor and to (ii) the pixel electrode 17na via a coupling capacitor, the pixel electrode 17na
has a potential that is negative in polarity and that is not smaller in absolute value than its corresponding data signal,
whereas the pixel electrode 17nb has a potential that is negative in polarity and that is not greater in absolute value than
its corresponding data signal.
[0159] The pixel electrodes 17IA and 17IB are supplied with respective data signals during the N-th horizontal scanning
period. Then, during the (N + 1)-th horizontal scanning period, since the pixel electrode 17IB is connected to (i) a retention
capacitor line (having a potential of Vcom) via a control capacitor and to (ii) the pixel electrode 17IA via a coupling
capacitor, the pixel electrode 17IA has a potential that is negative in polarity and that is not greater in absolute value
than its corresponding data signal, whereas the pixel electrode 17IB has a potential that is negative in polarity and that
is not greater in absolute value than its corresponding data signal.
[0160] The above operation in F1 achieves a state illustrated in Fig. 36. Specifically, a sub-pixel including the pixel
electrode 17ia serves as a bright sub-pixel having a positive polarity; a sub-pixel including the pixel electrode 17ib serves
as a dark sub-pixel having a positive polarity; a sub-pixel including the pixel electrode 17ja serves as a bright sub-pixel
having a negative polarity; a sub-pixel including the pixel electrode 17jb serves as a dark sub-pixel having a negative
polarity; a sub-pixel including the pixel electrode 17ma serves as a bright sub-pixel having a positive polarity; a sub-
pixel including the pixel electrode 17mb serves as a dark sub-pixel having a positive polarity; a sub-pixel including the
pixel electrode 17na serves as a bright sub-pixel having a negative polarity; a sub-pixel including the pixel electrode
17nb serves as a dark sub-pixel having a negative polarity; a sub-pixel including the pixel electrode 17IA serves as a
bright sub-pixel having a negative polarity; and a sub-pixel including the pixel electrode 17IB serves as a dark sub-pixel
having a negative polarity. The present embodiment thus achieves dot inversion drive in F1.
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[0161] As illustrated in Fig. 35, in the frame F2, the data signal lines 15x and 15Y are each supplied with (i) a data
signal with a positive polarity during the N-th horizontal scanning period (including the scanning period for the scanning
signal lines 16i and 16j) and (ii) a data signal with a positive polarity also during the (N + 1)-th horizontal scanning period
(including the scanning period for the scanning signal lines 16m and 16n), whereas the data signal lines 15y and 15X
are each supplied with (i) a data signal with a negative polarity during the N-th horizontal scanning period (including the
scanning period for the scanning signal lines 16i and 16j) and (ii) a data signal with a negative polarity also during the
(N + 1)-th horizontal scanning period (including the scanning period for the scanning signal lines 16m and 16n).
[0162] The above operation in F2 achieves a state in which the sub-pixel including the pixel electrode 17ia serves as
a bright sub-pixel having a negative polarity; the sub-pixel including the pixel electrode 17ib serves as a dark sub-pixel
having a negative polarity; the sub-pixel including the pixel electrode 17ja serves as a bright sub-pixel having a positive
polarity; the sub-pixel including the pixel electrode 17jb serves as a dark sub-pixel having a positive polarity; the sub-
pixel including the pixel electrode 17ma serves as a bright sub-pixel having a negative polarity; the sub-pixel including
the pixel electrode 17mb serves as a dark sub-pixel having a negative polarity; the sub-pixel including the pixel electrode
17na serves as a bright sub-pixel having a positive polarity; the sub-pixel including the pixel electrode 17nb serves as
a dark sub-pixel having a positive polarity; the sub-pixel including the pixel electrode 17IA serves as a bright sub-pixel
having a positive polarity; and the sub-pixel including the pixel electrode 17IB serves as a dark sub-pixel having a positive
polarity. The present embodiment thus achieves dot inversion drive in F2 as well.
[0163] The liquid crystal panel of Fig. 36, which includes bright sub-pixels and dark sub-pixels, can display a halftone
as described above, and thus improve a viewing angle characteristic. Further, unlike in the liquid crystal panel illustrated
in Fig. 25, pixel electrodes for dark sub-pixels in the liquid crystal panel of Fig. 36 are not electrically floating. As such,
it is possible to prevent, for example, image sticking in pixels.
[0164] Fig. 37 is a plan view partially illustrating a liquid crystal panel including the active matrix substrate of Fig. 34.
For ease of view, Fig. 37 omits members provided for a color filter substrate (counter substrate), and thus illustrates
only members provided for the active matrix substrate. The liquid crystal panel of Fig. 37 has data signal lines, scanning
signal lines, gap lines, retention capacitor lines, and pixel regions all of which are identical to their respective equivalents
included in the liquid crystal panel of Fig. 32. The liquid crystal panel of Fig. 37 is also identical to that of Fig. 32 in how
transistors are positioned and in how pixel electrodes are positioned in the pixel regions.
[0165] The scanning signal line 16i functions as a gate electrode of each of the transistors 12ia and 12ib. The transistor
12ia has (i) a source electrode connected to the data signal line 15y and (ii) a drain electrode connected to the pixel
electrode 17ia via a drain extracting electrode and a contact hole. The transistor 12ib has (i) a source electrode connected
to the data signal line 15y and (ii) a drain electrode connected to the pixel electrode 17ib via a drain extracting electrode
and a contact hole. The liquid crystal panel includes capacitor electrodes 37ia, 67ia, and 67ib above the retention
capacitor line 18p. The capacitor electrode 67ia is connected to the pixel electrode 17ia via a contact hole. The capacitor
electrode 67ib is connected to the pixel electrode 17ib via a contact hole. The capacitor electrode 37ia is connected to
the relay electrode 57m in a layer in which the relay electrode 57m is provided. The relay electrode 57m extends from
above the retention capacitor line 18p across the scanning signal line 16j and the retention capacitor line 18q to above
the scanning signal line 16m so as to be connected to a source electrode of the transistor 112m. The pixel electrode
17ib is connected to a relay electrode 47m via a contact hole 33ib. The relay electrode 47m extends from below the
pixel electrode 17ib across the scanning signal line 16j and the retention capacitor line 18q to above the scanning signal
line 16m so as to be connected to a drain electrode of the transistor 112m.
[0166] The liquid crystal panel of the present embodiment is configured such that the retention capacitor line 18p and
the capacitor electrode 67ia overlap each other via a gate insulating film at a first portion, and thus form the above
retention capacitor ia at the first portion; the retention capacitor line 18p and the capacitor electrode 67ib overlap each
other via the gate insulating film at a second portion, and thus form the above retention capacitor ib at the second portion;
the retention capacitor line 18p and the capacitor electrode 37ia overlap each other via the gate insulating film at a third
portion, and thus form the above control capacitor ibp at the third portion; and the capacitor electrode 37ia and the pixel
electrode 17ia overlap each other via an inorganic interlayer insulating film at a fourth portion, and thus form the above
coupling capacitor iab at the fourth portion.
[0167] The liquid crystal panel of the present embodiment is further configured such that the retention capacitor line
18q and the capacitor electrode 67ja overlap each other via the gate insulating film at a fifth portion, and thus form the
above retention capacitor ja at the fifth portion; the retention capacitor line 18q and the capacitor electrode 67jb overlap
each other via the gate insulating film at a sixth portion, and thus form the above retention capacitor jb at the sixth portion;
the retention capacitor line 18q and the capacitor electrode 37ja overlap each other via the gate insulating film at a
seventh portion, and thus form the above control capacitor jbq at the seventh portion; and the capacitor electrode 37ja
and the pixel electrode 17ja overlap each other via the inorganic interlayer insulating film at an eighth portion, and thus
form the above coupling capacitor jab at the eighth portion. The liquid crystal panel of the present embodiment is further
configured such that the retention capacitor line 18r and the capacitor electrode 67ma overlap each other via the gate
insulating film at a ninth portion, and thus form the above retention capacitor ma at the ninth portion; the retention
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capacitor line 18r and the capacitor electrode 67mb overlap each other via the gate insulating film at a tenth portion,
and thus form the above retention capacitor mb at the tenth portion; the retention capacitor line 18r and the capacitor
electrode 37ma overlap each other via the gate insulating film at an eleventh portion, and thus form the above control
capacitor mbr at the eleventh portion; and the capacitor electrode 37ma and the pixel electrode 17ma overlap each other
via the inorganic interlayer insulating film at a twelfth portion, and thus form the above coupling capacitor mab at the
twelfth portion.
[0168] Fig. 38 is a cross-sectional view taken along a line of Fig. 37. As illustrated in Fig. 38, in the active matrix
substrate 3, the retention capacitor line 18p is formed on a glass substrate 31 and covered by a gate insulating film 43.
The active matrix substrate 3 further includes (although not shown in the cross-sectional view) scanning signal lines in
a layer below the gate insulating film 43. Formed in a layer above the gate insulating film 43 are the capacitor electrode
67ib, the relay lines 47m and 57m, the capacitor electrode 37ia, the data signal lines 15y and 15X, and the gap line 41.
Further formed above the gate insulating film 43 are (although not shown in the cross-sectional view): semiconductor
layers (namely, an i layer and an n+ layer) of each transistor; and a source electrode and a drain electrode of each
transistor both in contact with the n+ layer. Metal layers such as the capacitor electrode 67ib and the capacitor electrode
37ia are covered by an inorganic interlayer insulating film 25, on which an organic interlayer insulating film 26 is formed
that is thicker than the inorganic interlayer insulating film 25. Formed on the organic interlayer insulating film 26 are the
pixel electrodes 17ib, 17ia, and 17IA, which are each covered by an alignment film 9. The inorganic interlayer insulating
film 25 and the organic interlayer insulating film 26 are each hollowed at a portion at which a contact hole 33ib is formed.
With this arrangement, the pixel electrode 17ib is in contact with the relay line 47m. The retention capacitor line 18p and
the capacitor electrode 67ia overlap each other via the gate insulating film 43 as described above at a portion, at which
the retention capacitor ia is formed. The retention capacitor line 18p and the capacitor electrode 37ia overlap each other
via the gate insulating film 43 at a portion, at which the control capacitor ibp is formed. Further, the organic interlayer
insulating film 26 is hollowed at a portion above the capacitor electrode 37ia. With this arrangement, the capacitor
electrode 37ia and the pixel electrode 17ia overlap each other via only the inorganic interlayer insulating film 25 at a
portion, at which the coupling capacitor iab is formed.
[0169] For a portion of the organic interlayer insulating film which portion is to be hollowed, half exposure is carried
out during a photolithography process so that a thin organic interlayer insulating film remains when development is
finished, whereas for a portion for forming a contact hole, full exposure is carried out during the photolithography process
so that no organic interlayer insulating film remains when development is finished. Carrying out dry etching after the
above exposure (i) removes the remaining organic interlayer insulating film at the above portion of the organic interlayer
insulating film (that is, leaves only an inorganic interlayer insulating film above the capacitor electrodes 37ia, 37ja, and
37ma) and (ii) removes the inorganic interlayer insulating film below the organic interlayer insulating film at the portion
for forming a contact hole.
[0170] The liquid crystal panel includes, between the data signal lines 15y and 15X, the gap line 41 to which the Vcom
signal is supplied. As such, it is possible, for example, to (i) reduce a cross talk which arises between the pixel electrode
17ib and the data signal line 15X from a parasitic capacitance therebetween, and thus (ii) prevent appearance of a
longitudinal shadow. The effect of reducing a cross talk is particularly significant in a pixel division system, as in the
liquid crystal panel of the present embodiment, which controls each pixel so that the pixel has two luminances. This is
because a cross talk affects display quality more severely in such a pixel division system than in a pixel non-division
system illustrated in Fig. 3.
[0171] The liquid crystal panel of the present embodiment, which includes the gap line 41, further reduces a cross talk
between two adjacent data signal lines (for example, 15y and 15X) separated from each other by the gap line which
cross talk arises from a parasitic capacitance between the two adjacent data signal lines.

[Embodiment 5]

[0172] Fig. 39 is an equivalent circuit diagram partially illustrating an active matrix substrate of Embodiment 5. The
active matrix substrate of Fig. 39 has data signal lines, scanning signal lines, gap lines, retention capacitor lines, and
pixel regions, all of which are identical to their respective equivalents included in the active matrix substrate of Fig. 7.
The active matrix substrate of Fig. 39 is also identical to that of Fig. 7 in how pixel electrodes are positioned in the pixel
regions.
[0173] Each pixel includes two pixel electrodes: A pixel electrode 17ia in the pixel region 101 is connected to the data
signal line 15x via a transistor 12ia connected to the scanning signal line 16i. A pixel electrode 17ib in the pixel region
101 is connected to the data signal line 15y via a transistor 12ib connected to the scanning signal line 16i. A pixel
electrode 17ja in the pixel region 102 is connected to the data signal line 15x via a transistor 12ja connected to the
scanning signal line 16j. A pixel electrode 17jb in the pixel region 102 is connected to the data signal line 15y via a
transistor 12jb connected to the scanning signal line 16j. A pixel electrode 17ma in the pixel region 103 is connected to
the data signal line 15x via a transistor 12ma connected to the scanning signal line 16m. A pixel electrode 17mb in the
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pixel region 103 is connected to the data signal line 15y via a transistor 12mb connected to the scanning signal line
16m. A pixel electrode 17na in the pixel region 104 is connected to the data signal line 15x via a transistor 12na connected
to the scanning signal line 16n. A pixel electrode 17nb in the pixel region 104 is connected to the data signal line 15y
via a transistor 12nb connected to the scanning signal line 16n. A pixel electrode 17IA in the pixel region 105 is connected
to the data signal line 15X via a transistor 12IA connected to the scanning signal line 16i. A pixel electrode 17IB in the
pixel region 105 is connected to the data signal line 15Y via a transistor 12IB connected to the scanning signal line 16i.
A pixel electrode 17JA in the pixel region 106 is connected to the data signal line 15X via a transistor 12JA connected
to the scanning signal line 16j. A pixel electrode 17JB in the pixel region 106 is connected to the data signal line 15Y
via a transistor 12JB connected to the scanning signal line 16j.
[0174] The pixel electrode 17ia and the retention capacitor line 18k form a retention capacitor ia therebetween. The
pixel electrode 17ib and the retention capacitor line 18p form a retention capacitor ib therebetween. The pixel electrode
17ja and the retention capacitor line 18p form a retention capacitor ja therebetween. The pixel electrode 17jb and the
retention capacitor line 18q form a retention capacitor jb therebetween. The pixel electrode 17ma and the retention
capacitor line 18q form a retention capacitor therebetween. The pixel electrode 17mb and the retention capacitor line
18r form a retention capacitor therebetween. The pixel electrode 17na and the retention capacitor line 18r form a retention
capacitor therebetween. The pixel electrode 17nb and the retention capacitor line 18s form a retention capacitor there-
between. The pixel electrode 17IA and the retention capacitor line 18k form a retention capacitor therebetween. The
pixel electrode 17IB and the retention capacitor line 18p form a retention capacitor therebetween. The pixel electrode
17JA and the retention capacitor line 18p form a retention capacitor therebetween. The pixel electrode 17JB and the
retention capacitor line 18q form a retention capacitor therebetween.
[0175] Fig. 40 is a timing chart illustrating a method (in a normally black mode) for driving a liquid crystal panel of the
present embodiment which liquid crystal panel includes the above active matrix substrate. In Fig. 40, Sx, Sy, SX, and
SY represent data signals (data signals) supplied to the data signal lines 15x, 15y, 15X, and 15Y, respectively; Sz
represents a signal supplied to the gap line; GPi, GPj, GPm, and GPn represent gate signals supplied to the scanning
signal lines 16i, 16j, 16m, and 16n, respectively; and Via, Vib, Vja, Vjb, VIA, VIB, Vma, Vmb, Vna, and Vnb represent
potentials of the pixel electrodes 17ia, 17ib, 17ja, 17jb, 17IA, 17IB, 17ma, 17mb, 17na, and 17nb, respectively.
[0176] As illustrated in Fig. 40, the driving method is carried out as follows: One scanning signal line is selected at a
time. Each data signal line is supplied with a data signal having a polarity which is inverted every frame period (1 V).
Within an identical horizontal scanning period, (i) two data signal lines (15x and 15y; 15X and 15Y) corresponding to an
identical pixel column are supplied with respective data signals which are opposite to each other in polarity, and (ii) two
adjacent data signal lines (15y and 15X) sandwiching a gap line are supplied with respective data signals which are
identical to each other in polarity. The gap line is supplied with a constant potential signal (Vcom signal) having a potential
identical to a potential of a common electrode.
[0177] Specifically, in F1 of consecutive frames F1 and F2, during an N-th horizontal scanning period (including a
scanning period for the scanning signal line 16i), the data signal line 15x is supplied with a data signal having a positive
polarity; the data signal line 15y is supplied with a data signal having (i) a negative polarity and an (ii) absolute value
which corresponds to an absolute value of the data signal (that is, a potential difference between Vcom and the data
signal) and which is not greater than the absolute value of the data signal; the data signal line 15Y is supplied with a
data signal having a positive polarity; and the data signal line 15X is supplied with a data signal having (i) a negative
polarity and (ii) an absolute value which corresponds to an absolute value of the data signal and which is not greater
than the absolute value of the data signal. Similarly, also during an (N + 1)-th horizontal scanning period (including a
scanning period for the scanning signal line 16j), the data signal line 15x is supplied with a data signal having a positive
polarity; the data signal line 15y is supplied with a data signal having (i) a negative polarity and (ii) an absolute value
which corresponds to an absolute value of the data signal and which is not greater than the absolute value of the data
signal; the data signal line 15Y is supplied with a data signal having a positive polarity; and the data signal line 15X is
supplied with a data signal having (i) a negative polarity and (ii) an absolute value which corresponds to an absolute
value of the data signal and which is not greater than the absolute value of the data signal.
[0178] The above operation in F1 achieves a state illustrated in Fig. 41. Specifically, a sub-pixel including the pixel
electrode 17ia serves as a bright sub-pixel having a positive polarity; a sub-pixel including the pixel electrode 17ib serves
as a dark sub-pixel having a negative polarity; a sub-pixel including the pixel electrode 17ja serves as a bright sub-pixel
having a positive polarity; a sub-pixel including the pixel electrode 17jb serves as a dark sub-pixel having a negative
polarity; a sub-pixel including the pixel electrode 17ma serves as a bright sub-pixel having a positive polarity; a sub-
pixel including the pixel electrode 17mb serves as a dark sub-pixel having a negative polarity; a sub-pixel including the
pixel electrode 17na serves as a bright sub-pixel having a positive polarity; a sub-pixel including the pixel electrode 17nb
serves as a dark sub-pixel having a negative polarity; a sub-pixel including the pixel electrode 17IA serves as a dark
sub-pixel having a negative polarity; and a sub-pixel including the pixel electrode 17IB serves as a bright sub-pixel having
a positive polarity. The present embodiment thus achieves, in F1, dot inversion drive and bright-and-dark checkered-
pattern display (in which sub-pixels are alternately bright and dark in both the row direction and the column direction).
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[0179] As illustrated in Fig. 40, in the frame F2, during the N-th horizontal scanning period (including the scanning
period for the scanning signal line 16i), the data signal line 15x is supplied with a data signal having a negative polarity;
the data signal line 15y is supplied with a data signal having (i) a positive polarity and (ii) an absolute value which
corresponds to an absolute value of the data signal (that is, a potential difference between Vcom and the data signal)
and which is not greater than the absolute value of the data signal; the data signal line 15Y is supplied with a data signal
having a negative polarity; and the data signal line 15X is supplied with a data signal having (i) a positive polarity and
(ii) an absolute value which corresponds to an absolute value of the data signal and which is not greater than the absolute
value of the data signal. Similarly, also during the (N + 1)-th horizontal scanning period (including the scanning period
for the scanning signal line 16j), the data signal line 15x is supplied with a data signal having a negative polarity; the
data signal line 15y is supplied with a data signal having (i) a positive polarity and (ii) an absolute value which corresponds
to an absolute value of the data signal and which is not greater than the absolute value of the data signal; the data signal
line 15Y is supplied with a data signal having a negative polarity; and the data signal line 15X is supplied with a data
signal having (i) a positive polarity and (ii) an absolute value which corresponds to an absolute value of the data signal
and which is not greater than the absolute value of the data signal.
[0180] The above operation in F2 achieves a state in which the sub-pixel including the pixel electrode 17ia serves as
a bright sub-pixel having a negative polarity; the sub-pixel including the pixel electrode 17ib serves as a dark sub-pixel
having a positive polarity; the sub-pixel including the pixel electrode 17ja serves as a bright sub-pixel having a negative
polarity; the sub-pixel including the pixel electrode 17jb serves as a dark sub-pixel having a positive polarity; the sub-
pixel including the pixel electrode 17IA serves as a dark sub-pixel having a positive polarity; the sub-pixel including the
pixel electrode 17IB serves as a bright sub-pixel having a negative polarity; the sub-pixel including the pixel electrode
17ma serves as a bright sub-pixel having a negative polarity; the sub-pixel including the pixel electrode 17mb serves
as a dark sub-pixel having a positive polarity; the sub-pixel including the pixel electrode 17na serves as a bright sub-
pixel having a negative polarity; and the sub-pixel including the pixel electrode 17nb serves as a dark sub-pixel having
a positive polarity. The present embodiment thus achieves, in F2 as well, dot inversion drive and bright-and-dark check-
ered-pattern display (in which sub-pixels are alternately bright and dark in both the row direction and the column direction).
[0181] The liquid crystal panel of the present embodiment, which includes bright sub-pixels and dark sub-pixels, can
display a halftone and thus improve a viewing angle characteristic. Since different data signals are supplied to a bright
sub-pixel and a dark sub-pixel, it is possible to more accurately control respective luminances of the bright and dark
sub-pixels. Further, the liquid crystal panel, which carries out a bright-and-dark checkered-pattern display, can prevent
appearance of stripe-shaped unevenness arising from presence of consecutive bright sub-pixels or dark sub-pixels.
[0182] The active matrix substrate illustrated in Fig. 39 can alternatively be driven as follows: Each data signal line is
supplied with a data signal having a polarity which is inverted every horizontal scanning period (1H). Within an identical
horizontal scanning period, (i) two data signal lines (15x and 15y; 15X and 15Y) corresponding to an identical pixel
column are supplied with respective data signals which are identical to each other in polarity, and (ii) two adjacent data
signal lines (15y and 15X) sandwiching a gap line are supplied with respective data signals which are identical to each
other in polarity. With this arrangement, (i) bright sub-pixels which are positive in polarity are present in a number that
is substantially equal to a number of bright sub-pixels which are negative in polarity, and (ii) dark sub-pixels which are
positive in polarity are present in a number that is substantially equal to a number of dark sub-pixels which are negative
in polarity. This further reduces occurrence of a flicker as compared to the driving method illustrated in Fig. 41.
[0183] Fig. 42 is a plan view partially illustrating a liquid crystal panel including the active matrix substrate of Fig. 39.
For ease of view, Fig. 42 omits members provided for a color filter substrate (counter substrate), and thus illustrates
only members provided for the active matrix substrate. The liquid crystal panel of Fig. 42 has data signal lines, scanning
signal lines, gap lines, retention capacitor lines, and pixel regions all of which are identical to their respective equivalents
included in the liquid crystal panel of Fig. 13. The liquid crystal panel of Fig. 42 is also identical to that of Fig. 13 in how
pixel electrodes are positioned in the pixel regions.
[0184] The scanning signal line 16i functions as a gate electrode of the transistor 12ia. The transistor 12ia has (i) a
source electrode connected to the data signal line 15x and (ii) a drain electrode connected to a capacitor electrode 37ia
via a drain extracting electrode 27ia. The capacitor electrode 37ia is positioned above the retention capacitor line 18p
and connected to the pixel electrode 17ia via two contact holes 11ia. The scanning signal line 16i functions as a gate
electrode of the transistor 12ib. The transistor 12ib has (i) a source electrode connected to the data signal line 15y and
(ii) a drain electrode connected to a capacitor electrode 37ib via a drain extracting electrode 27ib. The capacitor electrode
37ib is positioned above the retention capacitor line 18q and connected to the pixel electrode 17ib via two contact holes
11ib.
[0185] The scanning signal line 16j functions as a gate electrode of the transistor 12ja. The transistor 12ja has (i) a
source electrode connected to the data signal line 15x and (ii) a drain electrode connected to a capacitor electrode 37ja
via a drain extracting electrode 27ja. The capacitor electrode 37ja is positioned above the retention capacitor line 18p
and connected to the pixel electrode 17ja via two contact holes 11ja. The scanning signal line 16j functions as a gate
electrode of the transistor 12jb. The transistor 12jb has (i) a source electrode connected to the data signal line 15y and
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(ii) a drain electrode connected to a capacitor electrode 37jb via a drain extracting electrode 27jb. The capacitor electrode
37jb is positioned above the retention capacitor line 18q and connected to the pixel electrode 17jb via two contact holes
11jb.
[0186] Similarly, the scanning signal line 16i functions as a gate electrode of the transistor 12IA. The transistor 12IA
has (i) a source electrode connected to the data signal line 15X and (ii) a drain electrode connected to a capacitor
electrode 37IA via a drain extracting electrode 27IA. The capacitor electrode 37IA is positioned above the retention
capacitor line 18p and connected to the pixel electrode 17IA via two contact holes 11IA. The scanning signal line 16i
functions as a gate electrode of the transistor 12IB. The transistor 12IB has (i) a source electrode connected to the data
signal line 15Y and (ii) a drain electrode connected to a capacitor electrode 37IB via a drain extracting electrode 27IB.
The capacitor electrode 37IB is positioned above the retention capacitor line 18q and connected to the pixel electrode
17IB via two contact holes 11IB.
[0187] The scanning signal line 16j functions as a gate electrode of the transistor 12JA. The transistor 12JA has (i) a
source electrode connected to the data signal line 15X and (ii) a drain electrode connected to a capacitor electrode 37JA
via a drain extracting electrode 27JA. The capacitor electrode 37JA is positioned above the retention capacitor line 18p
and connected to the pixel electrode 17JA via two contact holes 11JA.
[0188] The liquid crystal panel of the present embodiment is configured such that the retention capacitor line 18k and
the capacitor electrode 37ia overlap each other via a gate insulating film at a first portion, and thus form the above
retention capacitor ia at the first portion; the retention capacitor line 18p and the capacitor electrode 37ib overlap each
other via the gate insulating film at a second portion, and thus form the above retention capacitor ib at the second portion;
the retention capacitor line 18p and the capacitor electrode 37ja overlap each other via the gate insulating film at a third
portion, and thus form the above retention capacitor ja at the third portion; and the retention capacitor line 18q and the
capacitor electrode 37jb overlap each other via the gate insulating film at a fourth portion, and thus form the above
retention capacitor jb at the fourth portion.
[0189] The liquid crystal panel includes, between the data signal lines 15y and 15X, the gap line 41 to which the Vcom
signal is supplied. As such, it is possible, for example, to (i) reduce a cross talk which arises between the pixel electrode
17ia and the data signal line 15X from a parasitic capacitance therebetween, and thus (ii) prevent appearance of a
longitudinal shadow. Fig. 43 illustrates equipotential lines (among which LVM is a line corresponding to -0.5 V, and LVP
is a line corresponding to +0.5 V) for the liquid crystal panel which is being driven. Fig. 43 illustrates no equipotential
lines which extend from above a pixel electrode (17ia) of a first pixel to above a data signal line (15X) corresponding to
a second pixel adjacent to the first pixel. This clearly indicates the above effect of reducing a cross talk (shield effect).
In the present embodiment, a value of the above parasitic capacitance is reduced by approximately 40%, for example.
The effect of reducing a cross talk is particularly significant in a pixel division system, as in the liquid crystal panel of the
present embodiment, which controls each pixel so that the pixel has two luminances. This is because a cross talk affects
display quality more severely in such a pixel division system than in a pixel non-division system illustrated in Fig. 3.
[0190] The liquid crystal panel of the present embodiment, which includes the gap line 41, further reduces a cross talk
between two adjacent data signal lines (for example, 15y and 15X) sandwiching the gap line which cross talk arises
from a parasitic capacitance between the two adjacent data signal lines. In the present embodiment, a value of such a
parasitic capacitance is reduced approximately by half, for example.

[Embodiment 6]

[0191] Fig. 44 is an equivalent circuit diagram partially illustrating an active matrix substrate of Embodiment 6. As
illustrated in Fig. 44, the active matrix substrate includes: data signal lines 15x, 15y, 15X, and 15Y arranged in that order;
scanning signal lines 16i, 16j, 16m, and 16n arranged in that order and extending in a row direction (that is, a right-left
direction in Fig. 44); a pixel region 101 corresponding to an intersection of the data signal lines 15x and 15y with the
scanning signal line 16i; a pixel region 102 corresponding to an intersection of the data signal lines 15x and 15y with
the scanning signal line 16j; a pixel region 103 corresponding to an intersection of the data signal lines 15x and 15y with
the scanning signal line 16m; a pixel region 104 corresponding to an intersection of the data signal lines 15X and 15y
with the scanning signal line 16n; a pixel region 105 corresponding to an intersection of the data signal lines 15X and
15Y with the scanning signal line 16i; a pixel region 106 corresponding to an intersection of the data signal lines 15X
and 15Y with the scanning signal line 16j; a pixel region 107 corresponding to an intersection of the data signal lines
15X and 15Y with the scanning signal line 16m; a pixel region 108 corresponding to an intersection of the data signal
lines 15X and 15Y with the scanning signal line 16n; a retention capacitor line 18p corresponding to the pixel regions
101 and 105; a retention capacitor line 18q corresponding to the pixel regions 102 and 106; a retention capacitor line
18r corresponding to the pixel regions 103 and 107; and a retention capacitor line 18s corresponding to the pixel regions
104 and 108.
[0192] The data signal lines 15x and 15y are provided so as to correspond to a pixel region column α including the
pixel regions 101through 104, whereas the data signal lines 15X and 15Y are provided so as to correspond to a pixel
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region column β including the pixel regions 101 through 104. Further, there is a gap line 41 provided between the data
signal lines 15y and 15X to which gap line 41 a Vcom signal is supplied.
[0193] Provided in each pixel region are a single comb-like pixel electrode and a common electrode com corresponding
thereto. A pixel electrode 17i in the pixel region 101 is connected to the data signal line 15x via a transistor 12i connected
to the scanning signal line 16i. A pixel electrode 17j in the pixel region 102 is connected to the data signal line 15y via
a transistor 12j connected to the scanning signal line 16j. A pixel electrode 17m in the pixel region 103 is connected to
the data signal line 15x via a transistor 12m connected to the scanning signal line 16m. A pixel electrode 17n in the pixel
region 104 is connected to the data signal line 15y via a transistor 12n connected to the scanning signal line 16n. A pixel
electrode 17I in the pixel region 105 is connected to the data signal line 15X via a transistor 12I connected to the scanning
signal line 16i. A pixel electrode 17J in the pixel region 106 is connected to the data signal line 15Y via a transistor 12J
connected to the scanning signal line 16j. A pixel electrode 17M in the pixel region 107 is connected to the data signal
line 15X via a transistor 12M connected to the scanning signal line 16m. A pixel electrode 17N in the pixel region 108
is connected to the data signal line 15Y via a transistor 12N connected to the scanning signal line 16n. In other words,
(i) each even-numbered pixel region (102 and 104) in the pixel region column α has a pixel electrode connected to the
data signal line 15y, (ii) each odd-numbered pixel region (105 and 107) in the pixel region column β has a pixel electrode
connected to the data signal line 15X, and (iii) the data signal line 15y and the data signal line 15X are adjacent to each
other with the gap line 41 therebetween.
[0194] The scanning signal line 16i, to which the pixel electrode 17i in the pixel region 101 and the pixel electrode 17I
in the pixel region 105 are connected, and the scanning signal line 16i, to which the pixel electrode 17j in the pixel region
102 and the pixel electrode 17J in the pixel region 106 are connected, are connected to each other inside or outside a
panel and simultaneously selected (described below in detail). Further, the scanning signal line 16m, to which the pixel
electrode 17m in the pixel region 103 and the pixel electrode 17M in the pixel region 107 are connected, and the scanning
signal line 16n, to which the pixel electrode 17n in the pixel region 104 and the pixel electrode 17N in the pixel region
108 are connected, are connected to each other inside or outside the panel and simultaneously selected (described
below in detail).
[0195] The retention capacitor line 18p and the pixel electrode 17i form a retention capacitor i therebetween. The pixel
electrode 17i and its corresponding common electrode com form an alignment capacitor ic therebetween. The retention
capacitor line 18q and the pixel electrode 17j form a retention capacitor j therebetween. The pixel electrode 17j and its
corresponding common electrode com form an alignment capacitor jc therebetween. The retention capacitor line 18p
and the pixel electrode 17I form a retention capacitor I therebetween. The pixel electrode 17I and its corresponding
common electrode com form an alignment capacitor Ic therebetween. The retention capacitor line 18q and the pixel
electrode 17J form a retention capacitor J therebetween. The pixel electrode 17J and its corresponding common electrode
com form an alignment capacitor Jc therebetween.
[0196] Fig. 45 is a timing chart illustrating a method (in a normally black mode) for driving a liquid crystal panel of the
present embodiment which liquid crystal panel includes the above active matrix substrate. In Fig. 45, Sx, Sy, SX, and
SY represent data signals (data signals) supplied to the data signal lines 15x, 15y, 15X, and 15Y, respectively; Sz
represents a signal supplied to the gap line; GPi, GPj, GPm, and GPn represent gate signals supplied to the scanning
signal lines 16i, 16j, 16m, and 16n, respectively; and Vi, Vj, VI, VJ, Vm, and Vn represent potentials of the pixel electrodes
17i, 17j, 17I, 17J, 17m, and 17n, respectively.
[0197] As illustrated in Fig. 45, the driving method is carried out as follows: Two scanning signal lines are simultaneously
selected at a time. Each data signal line is supplied with a data signal having a polarity which is inverted every frame
period (1 V). Within an identical horizontal scanning period, (i) two data signal lines (15x and 15y; 15X and 15Y) corre-
sponding to an identical pixel column are supplied with respective data signals which are opposite to each other in
polarity, and (ii) two adjacent data signal lines (15y and 15X) sandwiching a gap line are supplied with respective data
signals which are identical to each other in polarity. The gap line is supplied with a constant potential signal (Vcom signal)
having a potential identical to a potential of a common electrode.
[0198] Specifically, in F1 of consecutive frames F1 and F2, the data signal lines 15x and 15Y are each supplied with
(i) a data signal with a positive polarity during an N-th horizontal scanning period (including a scanning period for the
scanning signal lines 16i and 16j) and (ii) a data signal with a positive polarity also during an (N + 1)-th horizontal scanning
period (including a scanning period for the scanning signal lines 16m and 16n), whereas the data signal lines 15y and
15X are each supplied with (i) a data signal with a negative polarity during the N-th horizontal scanning period (including
the scanning period for the scanning signal lines 16i and 16j) and (ii) a data signal with a negative polarity also during
the (N + 1)-th horizontal scanning period (including the scanning period for the scanning signal lines 16m and 16n).
[0199] Fig. 46 illustrates the liquid crystal panel driven as described above. Specifically, a pixel including the pixel
electrode 17i has a positive polarity; a pixel including the pixel electrode 17j has a negative polarity; a pixel including
the pixel electrode 17m has a positive polarity; a pixel including the pixel electrode 17n has a negative polarity; a pixel
including the pixel electrode 17I has a negative polarity; and a pixel including the pixel electrode 17J has a positive
polarity. This achieves dot inversion drive in F1.
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[0200] In F2, the data signal lines 15x and 15Y are each supplied with (i) a data signal with a negative polarity during
the N-th horizontal scanning period (including the scanning period for the scanning signal lines 16i and 16j) and (ii) a
data signal with a negative polarity also during the (N + 1)-th horizontal scanning period (including the scanning period
for the scanning signal lines 16m and 16n), whereas the data signal lines 15y and 15X are each supplied with (i) a data
signal with a positive polarity during the N-th horizontal scanning period (including the scanning period for the scanning
signal lines 16i and 16j) and (ii) a data signal with a positive polarity also during the (N + 1)-th horizontal scanning period
(including the scanning period for the scanning signal lines 16m and 16n). With this driving, the pixel electrode 17i has
a negative polarity; the pixel electrode 17j has a positive polarity; the pixel electrode 17m has a negative polarity; the
pixel electrode 17n has a positive polarity; the pixel electrode 17I has a positive polarity; and the pixel electrode 17J has
a negative polarity. This achieves dot inversion drive in F2 as well.
[0201] Fig. 47 is a plan view partially illustrating a liquid crystal panel including the active matrix substrate of Fig. 44.
For ease of view, Fig. 47 omits members provided for a color filter substrate (counter substrate), and thus illustrates
only members provided for the active matrix substrate.
[0202] The liquid crystal panel of Fig. 47 includes: a first pair of (two) data signal lines 15x and 15y and a second pair
of (two) data signal lines 15X and 15Y, the data signal lines 15y and 15X being adjacent to each other; a gap line 41
provided between the data signal lines 15y and 15X; scanning signal lines 16i and 16j extending orthogonally to the
data signal lines; a transistor 12i provided in the vicinity of an intersection of the data signal line 15x with the scanning
signal line 16i; a transistor 12j provided in the vicinity of an intersection of the data signal line 15y with the scanning
signal line 16j; a transistor 12I provided in the vicinity of an intersection of the data signal line 15X with the scanning
signal line 16i; and a transistor 12J provided in the vicinity of an intersection of the data signal line 15Y with the scanning
signal line 16j.
[0203] The liquid crystal panel includes: a comb-like pixel electrode 17i; and a comb-like common electrode 17iz
shaped so as to mesh with the pixel electrode 17i. The pixel electrode 17i and the common electrode 17iz are provided
in a region present (i) upstream from the scanning signal line 16i in a scanning direction and (ii) on a first side of the gap
line 41. The liquid crystal panel further includes: a comb-like pixel electrode 17I; and a comb-like common electrode
17IZ shaped so as to mesh with the pixel electrode 17I. The pixel electrode 17I and the common electrode 17IZ are
provided in a region present (i) upstream from the scanning signal line 16i in the scanning direction and (ii) on a second
side of the gap line 41. The liquid crystal panel further includes: a comb-like pixel electrode 17j; and a comb-like common
electrode 17jz shaped so as to mesh with the pixel electrode 17j. The pixel electrode 17j and the common electrode
17jz are provided in a region present (i) upstream from the scanning signal line 16j in the scanning direction and (ii) on
the first side of the gap line 41. The liquid crystal panel further includes: a comb-like pixel electrode 17J; and a comb-
like common electrode 17JZ shaped so as to mesh with the pixel electrode 17J. The pixel electrode 17J and the common
electrode 17JZ are provided in a region present (i) upstream from the scanning signal line 16j in the scanning direction
and (ii) on the second side of the gap line 41. In a plan view, the comb-like pixel electrodes 17i, 17j, 17I, and 17J each
include (i) a root section present in the vicinity of a scanning signal line and (ii) a teeth section extending from the root
section in a column direction. The liquid crystal panel includes: a retention capacitor line 18p provided so as to overlap
the respective root sections of the pixel electrodes 17i and 17I; and a retention capacitor line 18q provided so as to
overlap the respective root sections of the pixel electrodes 17j and 17J.
[0204] The common electrode 17iz overlaps the data signal lines 15x and 15y. The common electrode 17jz also
overlaps the data signal lines 15x and 15y. The common electrode 17IZ overlaps the data signal lines 15X and 15Y.
The common electrode 17JZ also overlaps the data signal lines 15X and 15Y. The gap line 41 extends through (i) a gap
between the pixel electrodes 17iz and 17Iz and below them and (ii) a gap between the pixel electrodes 17jz and 17JZ
and below them.
[0205] The scanning signal line 16i functions as a gate electrode of the transistor 12i. The transistor 12i has (i) a source
electrode connected to the data signal line 15x and (ii) a drain electrode connected to a capacitor electrode 37i via a
drain extracting electrode. The capacitor electrode 37i is positioned above the retention capacitor line 18p and connected
to the root section of the pixel electrode 17i via two contact holes 11i. The common electrode 17iz is connected to the
retention capacitor line 18p via a contact hole 111i. The scanning signal line 16j functions as a gate electrode of the
transistor 12j. The transistor 12j has (i) a source electrode connected to the data signal line 15y and (ii) a drain electrode
connected to a capacitor electrode 37j via a drain extracting electrode. The capacitor electrode 37j is positioned above
the retention capacitor line 18q and connected to the root section of the pixel electrode 17j via two contact holes 11j.
The common electrode 17jz is connected to the retention capacitor line 18q via a contact hole 111j.
[0206] Similarly, the scanning signal line 16I functions as a gate electrode of the transistor 12I. The transistor 12I has
(i) a source electrode connected to the data signal line 15X and (ii) a drain electrode connected to a capacitor electrode
37I via a drain extracting electrode. The capacitor electrode 37I is positioned above the retention capacitor line 18p and
connected to the root section of the pixel electrode 17I via two contact holes 11I. The common electrode 17IZ is connected
to the retention capacitor line 18p via a contact hole 111I. The scanning signal line 16J functions as a gate electrode of
the transistor 12J. The transistor 12J has (i) a source electrode connected to the data signal line 15Y and (ii) a drain
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electrode connected to a capacitor electrode 37J via a drain extracting electrode. The capacitor electrode 37J is positioned
above the retention capacitor line 18q and connected to the root section of the pixel electrode 17J via two contact holes
11J. The common electrode 17JZ is connected to the retention capacitor line 18q via a contact hole 111J.
[0207] The liquid crystal panel of the present embodiment is configured such that the retention capacitor line 18p and
the capacitor electrode 37i overlap each other via a gate insulating film at a first portion, and thus form the above retention
capacitor i at the first portion; the retention capacitor line 18q and the capacitor electrode 37j overlap each other via the
gate insulating film at a second portion, and thus form the above retention capacitor j at the second portion; the retention
capacitor line 18p and the capacitor electrode 37I overlap each other via the gate insulating film at a third portion, and
thus form the above retention capacitor I at the third portion; and the retention capacitor line 18q and the capacitor
electrode 37J overlap each other via the gate insulating film at a fourth portion, and thus form the above retention
capacitor J at the fourth portion.
[0208] Fig. 48 is a cross-sectional view taken along a line of Fig. 47. As illustrated in Fig. 48, the liquid crystal panel
of the present embodiment includes: an active matrix substrate 3; a color filter substrate 30 provided so as to face the
active matrix substrate 3; and a liquid crystal layer 40 provided between the two substrates (3 and 30). In the active
matrix substrate 3, the retention capacitor line 18p is formed on a glass substrate 31 and covered by a gate insulating
film 43. The active matrix substrate 3 further includes (although not shown in the cross-sectional view) scanning signal
lines below the gate insulating film 43. Formed in a layer above the gate insulating film 43 are the capacitor electrode
37i, the data signal line 15y, the gap line 41, and the data signal line 15X. Further formed above the gate insulating film
43 are (although not shown in the cross-sectional view): semiconductor layers (namely, an i layer and an n+ layer) of
each transistor; and a source electrode and a drain electrode of each transistor both in contact with the n+ layer. Metal
layers such as the data signal lines and the gap line 41 are covered by an inorganic interlayer insulating film 25, on
which an organic interlayer insulating film 26 is formed that is thicker than the inorganic interlayer insulating film 25.
Formed on the organic interlayer insulating film 26 are the pixel electrodes 17i and 17I and the common electrode 17iz,
which are each covered by an alignment film 9. The inorganic interlayer insulating film 25 and the organic interlayer
insulating film 26 are each hollowed at a portion at which the contact hole 11i is formed. With this arrangement, the pixel
electrode 17i is in contact with the capacitor electrode 37i. Further, the gate insulating film 43, the inorganic interlayer
insulating film 25, and the organic interlayer insulating film 26 are each hollowed at a portion at which the contact hole
111i is formed. With this arrangement, the common electrode 17iz is in contact with the retention capacitor line 18p. The
retention capacitor line 18p and the capacitor electrode 37i overlap each other via the gate insulating film 43 as described
above at a portion, at which the retention capacitor i is formed.
[0209] The color filter substrate 30 includes a black matrix 13 and a colored layer (color filter layer) 14 on a glass
substrate 32. The black matrix 13 and the colored layer 14 are covered by an alignment film 19.
[0210] In the liquid crystal panel of Fig. 47, the common electrodes are provided in a layer in which the comb-like pixel
electrodes are provided. The present invention is, however, not limited to this. The common electrodes can alternatively
be provided in a layer in which lines such as the data signal lines and the gap lines are provided. Fig. 49 illustrates a
liquid crystal panel which includes: an allover common electrode 17iz provided in a transparent electric conductor (such
as ITO, IZO, and ZnO) layer so as to face the comb-like pixel electrode 17i; an allover common electrode 17jz provided
in the transparent electric conductor layer so as to face the comb-like pixel electrode 17j; an allover common electrode
17IZ provided in the transparent electric conductor layer so as to face the comb-like pixel electrode 17I; and an allover
common electrode 17JZ provided in the transparent electric conductor layer so as to face the comb-like pixel electrode 17J.
[0211] In the liquid crystal panel of Fig. 49, the pixel electrode 17i overlaps the data signal lines 15x and 15y; the pixel
electrode 17j also overlaps the data signal lines 15x and 15y; the pixel electrode 17I overlaps the data signal lines 15X
and 15Y; and the pixel electrode 17J also overlaps the data signal lines 15X and 15Y.
[0212] Fig. 50 is a cross-sectional view taken along a line of Fig. 49. As illustrated in Fig. 50, in the active matrix
substrate 3, the retention capacitor line 18p is formed on a glass substrate 31 and covered by a gate insulating film 43.
Formed in a layer above the gate insulating film 43 are the capacitor electrode 37i, the common electrode 17iz, the data
signal line 15y, the gap line 41, and the data signal line 15X. Metal layers including the common electrode 17iz and the
gap line 41 are covered by an inorganic interlayer insulating film 25, on which an organic interlayer insulating film 26 is
formed that is thicker than the inorganic interlayer insulating film 25. Formed on the organic interlayer insulating film 26
are the pixel electrodes 17i and 17I, which are each covered by an alignment film 9. The inorganic interlayer insulating
film 25 and the organic interlayer insulating film 26 are each hollowed at a portion at which the contact hole 11i is formed.
With this arrangement, the pixel electrode 17i is in contact with the capacitor electrode 37i. Further, the gate insulating
film 43 is hollowed at a portion at which the contact hole 111i is formed. With this arrangement, the common electrode
17iz is in contact with the retention capacitor line 18p.
[0213] In the embodiments above, the gap line 41 is provided on the gate insulating film 43 within the gap between
the data signal lines 15y and 15X in the same layer as the data signal lines 15y and 15X. The present invention is,
however, not limited to this. The gap line 41 can alternatively be provided, for example, (i) on the inorganic interlayer
insulating film 25 and above the gap between the data signal lines 15y and 15X, (ii) on the inorganic interlayer insulating
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film 26 and above the gap between the data signal lines 15y and 15X, or (iii) as sandwiched between two gate insulating
films below the gap between the data signal lines 15y and 15X.
[0214] In the embodiments above, a liquid crystal display unit and a liquid crystal display device of the present invention
are configured as follows: To respective sides of a liquid crystal panel of the present invention, two polarization plates
A and B are combined so that respective polarization axes of the polarization plates A and B intersect at right angles to
each other. Further, members such as an optical compensation sheet can be stacked on each of the polarization plates
if necessary. Next, as shown in (a) of Fig. 51, drivers (a gate driver 202 and a source driver 201) are connected to the
liquid crystal panel. The description below explains a connection of the drivers by a TCP method as one example. First,
an ACF is temporarily pressed on a terminal section of the liquid crystal panel. Next, TCPs in which the drivers are
loaded are punched out from a carrier tape. The TCPs are aligned with panel terminal electrodes, and are heated and
finally pressed. Thereafter, (i) circuit boards 203 (PWB) for connecting the driver TCPs together and (ii) respective input
terminals of the TCPs are connected together with the ACF. As a result, a liquid crystal display unit 200 is produced.
Thereafter, as shown in (b) of Fig. 51, a display control circuit 209 is connected to the drivers (201 and 202) of the liquid
crystal display unit via the circuit boards 203. By integrating the liquid crystal display unit 200 and the display control
circuit 209 with an illumination device (backlight unit) 204, a liquid crystal display device 210 is produced.
[0215] Fig. 52 is a block diagram illustrating a configuration of a liquid crystal display device of the present invention.
As illustrated in Fig. 52, the liquid crystal display device of the present invention includes a display section (liquid crystal
panel), a source driver (SD), a gate driver (GD), and a display control circuit. The source driver drives gate signal lines;
the gate driver drives scanning signal lines; and the display control circuit controls the source driver and the gate driver.
The liquid crystal display device can further include, as necessary, a retention capacitor line driving circuit for driving
the retention capacitor lines (Cs lines).
[0216] The display control circuit receives, from an outside signal source (e.g., a tuner), a digital video signal Dv
indicative of an image to be displayed; a horizontal sync signal HSY and a vertical sync signal VSY each corresponding
to the digital video signal Dv; and a control signal Dc for controlling display operation. Further, the display control circuit
generates, from the signals Dv, HSY, VSY, and Dc thus received, a data start pulse signal SSP, a data clock signal
SCK, a digital image signal DA indicative of the image to be displayed (signal corresponding to the video signal Dv), a
gate start pulse signal GSP, a gate clock signal GCK, and a gate driver output control signal (scanning signal output
control signal) GOE, each serving as a signal for enabling the display section to display an image indicated by the digital
video signal Dv. The display control circuit outputs these signals thus generated.
[0217] To be more specific, the video signal Dv is subjected to processes such as timing adjustment in an internal
memory as necessary and then outputted as the digital image signal DA from the display control circuit. The data clock
signal SCK is generated as a signal consisting of pulses corresponding to pixels of the image indicated by the digital
image signal DA. The data start pulse signal SSP is generated, on the basis of the horizontal sync signal HSY, as a
signal which has a high (H) level only during a predetermined period with respect to each horizontal scanning period.
The gate start pulse signal GSP is generated, on the basis of the vertical sync signal VSY, as a signal which has a H
level only during a predetermined period with respect to each frame period (each vertical scanning period). The gate
clock signal GCK is generated on the basis of the horizontal sync signal HSY. The gate driver output control signal GOE
is generated on the basis of the horizontal sync signal HSY and the control signal Dc.
[0218] Among the signals thus generated by the display control circuit, the digital image signal DA, a polarity reversal
signal POL for controlling a polarity of a data signal (data data signal), the data start pulse signal SSP, and the data
clock signal SCK are inputted to the source driver, whereas the gate start pulse signal GSP, the gate clock signal GCK,
and the gate driver output control signal GOE are inputted to the gate driver.
[0219] On the basis of the digital image signal DA, the data clock signal SCK, the data start pulse signal SSP, and
the polarity reversal signal POL, the source driver generates, sequentially for each horizontal scanning period, analog
potentials (data signals) corresponding to pixel values in each scanning signal line of the image indicated by the digital
image signal DA. The source driver then outputs the data signals to the respective data signal lines.
[0220] The gate driver generates gate signals on the basis of the gate start pulse signal GSP, the gate clock signal
GCK, and the gate driver output control signal GOE, and then outputs the gate signals to the respective scanning signal
lines so as to selectively drive the scanning signal lines.
[0221] The source driver and the gate driver respectively drive the data signal lines and the scanning signal lines of
the display section (liquid crystal panel) as described above, so that a data signal is written into a pixel electrode from
a data signal line via a transistor (TFT) connected with the selected scanning signal line. With this arrangement, in
individual sub-pixels, a voltage is applied to the liquid crystal layer, and application of the voltage controls transmittance
of light from the backlight, thereby enabling a display of the image indicated by the digital video signal Dv.
[0222] The following explains a configuration example of how the liquid crystal display device of the present invention
is included in a television receiver. Fig. 53 is a block diagram illustrating a configuration of a liquid crystal display device
800 for use in a television receiver. The liquid crystal display device 800 includes a liquid crystal display unit 84, a Y/C
separation circuit 80, a video chroma circuit 81, an A/D converter 82, a liquid crystal controller 83, a backlight drive circuit
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85, a backlight 86, a microcomputer 87, and a gradation circuit 88. The liquid crystal display unit 84 includes: a liquid
crystal panel; and a source driver and a gate driver each for driving the liquid crystal panel.
[0223] In the liquid crystal display device 800 having the above configuration, a complex color video signal Scv as a
television signal is inputted from the outside to the Y/C separation circuit 80. In the Y/C separation circuit 80, the complex
color video signal Scv is separated into a luminance signal and a color signal. The luminance signal and the color signal
are converted in the video chroma circuit 81 to analog RGB signals corresponding to three primary colors of light. Further,
the analog RGB signals are converted to digital RGB signals by the A/D converter 82. The digital RGB signals are
supplied to the liquid crystal controller 83. In the Y/C separation circuit 80, horizontal and vertical sync signals are
extracted from the complex color video signal Scv inputted from the outside. These sync signals are also supplied to
the liquid crystal controller 83 via the microcomputer 87.
[0224] The liquid crystal display unit 84 receives, from the liquid crystal controller 83, the digital RGB signals as well
as timing signals based on the sync signals at predetermined timing. Further, the gradation circuit 88 generates gradation
potentials corresponding to three primary colors R, G, and B for color display, and supplies the gradation potentials to
the liquid crystal display unit 84. In the liquid crystal display unit 84, drive signals (such as data signals and gate signals)
are generated by internal members such as the source driver and the gate driver in accordance with the RGB signals,
the timing signals, and the gradation potentials. In accordance with the above drive signals, a color image is displayed
in the internal liquid crystal panel. In order to enable the liquid crystal display unit 84 to display an image, it is necessary
to emit light from behind the liquid crystal panel in the liquid crystal display unit. In the liquid crystal display device 800,
under control of the microcomputer 87, the backlight drive circuit 85 drives the backlight 86 so as to emit light to the
backside of the liquid crystal panel. Control of the whole system, including the above processes, is carried out by the
microcomputer 87. The video signal (complex color video signal) inputted from the outside can be a signal such as (i)
a video signal based on television broadcasting and (ii) a video signal picked up by a camera or supplied via the Internet
line. The liquid crystal display device 800 can display an image in accordance with any of various video signals.
[0225] In displaying an image by the liquid crystal display device 800 in accordance with television broadcasting, a
tuner section 90 is connected to the liquid crystal display device 800 as illustrated in Fig. 54 so that a television receiver
701 of the present invention is produced. The tuner section 90 extracts a channel signal to be received from waves
(high-frequency signals) received by an antenna (not shown), and thus converts the channel signal to an intermediate
frequency signal. The tuner section 90 detects the intermediate frequency signal and extracts the complex color video
signal Scv as the television signal. The complex color video signal Scv is supplied to the display device device 800 as
described above, and an image is thus displayed by the display device device 800 in accordance with the complex color
video signal Scv.
[0226] Fig. 55 is an exploded perspective view illustrating an example of a configuration of the television receiver of
the present invention. As illustrated in Fig. 55, the present television receiver 701 includes, as constituents thereof, a
first housing 801 and a second housing 806 in addition to the display device 800. The liquid crystal display device 800
is arranged such that the first and second housings 801 and 806 hold the display device 800 so as to wrap it therein.
The first housing 801 has an opening 801a for transmitting an image displayed on the liquid crystal display device 800.
The second housing 806 covers a backside of the liquid crystal display device 800, and is provided with an operating
circuit 805 for operating the display device 800. The second housing 806 is further provided with a supporting member
808 at a lower portion thereof.
[0227] An array substrate of the present invention includes: scanning signal lines; data signal lines to each of which
a data signal is supplied; a first pixel region column; and a second pixel region column adjacent to the first pixel region
column, each of the first and second pixel region columns including pixel regions, wherein: data signal lines corresponding
to the first pixel region column are provided; data signal lines corresponding to the second pixel region column are
provided; a gap between two adjacent data signal lines is provided, one of the two adjacent data signal lines being
corresponding to the first pixel region column, and the other of the two adjacent data signal lines being corresponding
to the second pixel region column; and a gap line is provided in the gap, below the gap, or above the gap, a signal
different from the data signal being supplied to the gap line.
[0228] In a case where a display device (for example, a liquid crystal display device) including the array substrate of
the present invention (for example, an active matrix substrate) is driven, the gap line is supplied with a signal other than
the data signal (for example, a signal having a constant potential or a signal having a polarity which is inverted periodically).
With this arrangement, it is possible to (i) reduce a cross talk between a first pixel and a data signal line corresponding
to a second pixel adjacent to the first pixel, and thus (ii) improve display quality.
[0229] The array substrate of the present invention may be arranged such that the first pixel region column corresponds
to a first pair of data signal lines; the second pixel region column corresponds to a second pair of data signal lines; each
of the pixel regions includes one or more pixel electrodes; a pixel electrode included in the first pixel region column is
connected via a transistor to either of the first pair of data signal lines corresponding to the first pixel region column; and
a pixel electrode included in the second pixel region column is connected via a transistor to either of the second pair of
data signal lines corresponding to the second pixel region column.
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[0230] The array substrate of the present invention may be arranged such that the gap line is provided in a layer in
which the two adjacent data signal lines are provided.
[0231] The array substrate of the present invention may be arranged such that the pixel electrodes included in the
first pixel region column are each provided so as to overlap each of the first pair of data signal lines corresponding to
the first pixel region column; and the pixel electrodes included in the second pixel region column are each provided so
as to overlap each of the second pair of data signal lines corresponding to the second pixel region column.
[0232] The array substrate of the present invention may be arranged such that in each of the first and second pixel
region columns, a first one of two consecutive pixel regions includes a pixel electrode which is connected via a transistor
to a data signal line which is different from a data signal line to which a pixel electrode included in a second one of the
two consecutive pixel regions is connected via a transistor.
[0233] The array substrate of the present invention may be arranged such that each odd-numbered pixel region in the
first pixel region column includes a pixel electrode that is connected via a transistor to a data signal line which is adjacent,
across the gap line, to a data signal line to which a pixel electrode included in each even-numbered pixel region in the
second pixel region column is connected via a transistor.
[0234] The array substrate of the present invention may further include: a gate insulating film covering a gate electrode
of a transistor; and an interlayer insulating film covering a channel of the transistor, wherein: the two adjacent data signal
lines and the gap line are provided on the gate insulating film; and each pixel electrode is provided on the interlayer
insulating film.
[0235] The array substrate of the present invention may be arranged such that the interlayer insulating film includes
(i) an inorganic insulating film and (ii) an organic insulating film which is thicker than the inorganic insulating film.
[0236] The array substrate of the present invention may further include: retention capacitor lines, wherein: the gap
line is connected to at least one of the retention capacitor lines.
[0237] The array substrate of the present invention may be arranged such that the pixel electrodes included in the
first pixel region column and the pixel electrodes included in the second pixel region column are provided so as to each
overlap the gap line.
[0238] The array substrate of the present invention may be arranged such that assuming that the first pair of data
signal lines corresponding to the first pixel region column are separated from each other by a first distance expressed
as 100, one of the first pair of data signal lines which one is adjacent to the gap line is separated from the gap line by a
second distance ranging from 2 to 198.
[0239] The array substrate of the present invention may be arranged such that the first distance is substantially equal
to the second distance.
[0240] The array substrate of the present invention may be arranged such that each of the pixel regions includes pixel
electrodes.
[0241] The array substrate of the present invention may further include: retention capacitor lines, wherein: each of the
pixel regions includes two pixel electrodes which are connected to an identical data signal line via respective transistors
connected to an identical scanning signal line; and a first one of the two pixel electrodes forms a capacitor together with
a first retention capacitor line, whereas a second one of the two pixel electrodes forms a capacitor together with a second
retention capacitor line, the first retention capacitor line being different from the second retention capacitor line.
[0242] The array substrate of the present invention may be arranged such that each of the pixel regions includes two
pixel electrodes which are connected to each other via a capacitor; and only one of the two pixel electrodes is connected
to a data signal line via a transistor connected to a single scanning signal line.
[0243] The array substrate of the present invention may further include: retention capacitor lines, wherein: each of the
pixel regions includes two pixel electrodes which are connected to an identical data signal line via respective transistors
connected to an identical scanning signal line; and one of the two pixel electrodes is connected, via a transistor connected
to a scanning signal line which is different from the identical scanning signal line, to a capacitor electrode which forms
a capacitor together with a retention capacitor line.
[0244] The array substrate of the present invention may further include: retention capacitor lines, wherein: each of the
pixel regions includes two pixel electrodes which are connected to an identical data signal line via respective transistors
connected to an identical scanning signal line; a first one of the two pixel electrodes is connected, via a transistor
connected to a scanning signal line which is different from the identical scanning signal line, to a capacitor electrode
which forms a capacitor together with a second one of the two pixel electrodes; and the capacitor electrode further forms
a capacitor together with a retention capacitor line.
[0245] The array substrate of the present invention may further include: a color filter for the pixel electrodes included
in the first pixel region column and the pixel electrodes included in the second pixel region column.
[0246] The array substrate of the present invention may further include: a comb-like pixel electrode provided in each
of the pixel regions; and a common electrode provided in a layer in which the comb-like pixel electrode is provided.
[0247] The array substrate of the present invention may further include: a comb-like pixel electrode provided in each
of the pixel regions; and a common electrode provided in a layer different from a layer in which the comb-like pixel
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electrode is provided.
[0248] A liquid crystal panel of the present invention includes the array substrate.
[0249] A liquid crystal display device of the present invention includes the liquid crystal panel.
[0250] The liquid crystal display device may be arranged such that the gap line is supplied with a signal having a
constant potential.
[0251] The liquid crystal display device may be arranged such that the gap line is supplied with a signal having a
polarity which is inverted periodically.
[0252] The liquid crystal display device may be arranged such that the gap line is supplied with a signal having a
potential which has an effective value that is substantially equal to an effective value of a potential of the common electrode.
[0253] A liquid crystal display device of the present invention includes: the array substrate, wherein: two scanning
signal lines are simultaneously selected at a time.
[0254] The liquid crystal display device may be arranged such that in each of the first and second pixel region columns,
a first one of two consecutive pixel regions includes a pixel electrode which is connected via a first transistor to a data
signal line which is different from a data signal line to which a pixel electrode included in a second one of the two
consecutive pixel regions is connected via a second transistor; and the first transistor is connected to a first one of the
two scanning signal lines, whereas the second transistor is connected to a second one of the two scanning signal lines.
[0255] In the present invention, a scanning signal line functioning as a gate electrode of a transistor is also expressed
as (i) a transistor being connected to a scanning signal line or (ii) a transistor having a gate electrode connected to a
scanning signal line.
[0256] The liquid crystal display device may be arranged such that a first one of the first pair of data signal lines
corresponding to the first pixel region column is supplied, during a vertical scanning period, with a data signal having a
first polarity, whereas a second one of the first pair of data signal lines corresponding to the first pixel region column is
supplied, during the vertical scanning period, with a data signal having a second polarity; and a first one of the second
pair of data signal lines corresponding to the second pixel region column is supplied, during the vertical scanning period,
with a data signal having the first polarity, whereas a second one of the second pair of data signal lines corresponding
to the second pixel region column is supplied, during the vertical scanning period, with a data signal having the second
polarity.
[0257] The liquid crystal display device may be arranged such that each odd-numbered pixel region in the first pixel
region column includes a pixel electrode that is connected via a transistor to a first data signal line which is adjacent,
across the gap line, to a second data signal line to which a pixel electrode included in each even-numbered pixel region
in the second pixel region column is connected via a transistor; and the first data signal line and the second data signal
line are supplied, during an identical horizontal scanning period, with respective data signals which are identical to each
other in polarity.
[0258] A liquid crystal display device of the present invention includes the array substrate wherein: the retention
capacitor lines are each supplied with a signal having a polarity which is inverted periodically. In this case, the gap line
may be connected to two or more of the retention capacitor lines. Alternatively, the two or more of the retention capacitor
lines may be supplied with respective signals which are identical to one another in phase.
[0259] A television receiver of the present invention includes: the liquid crystal display device; and a tuner section for
receiving television broadcast.
[0260] The present invention is not limited to the above examples, but further encompasses (i) embodiments achieved
by appropriately modifying the above embodiments on the basis of known techniques and common general technical
knowledge and (ii) embodiments achieved by combining such embodiments. Further, the operational advantages and
the like described in the above embodiments are merely examples.

Industrial Applicability

[0261] An active matrix substrate of the present invention and a liquid crystal panel including the active matrix substrate
are suitably applicable in, for example, a liquid crystal television.
[0262] examples are defined in the following itemized list:

1. An array substrate, comprising:

scanning signal lines;
data signal lines to each of which a data signal is supplied;
a first pixel region column; and
a second pixel region column adjacent to the first pixel region column,
each of the first and second pixel region columns including pixel regions, wherein:
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data signal lines corresponding to the first pixel region column are provided;
data signal lines corresponding to the second pixel region column are provided;
a gap between two adjacent data signal lines is provided, one of the two adjacent data signal lines being
corresponding to the first pixel region column, and the other of the two adjacent data signal lines being
corresponding to the second pixel region column; and
a gap line is provided in the gap, below the gap, or above the gap, a signal different from the data signal
being supplied to the gap line.

2. The array substrate according to item 1, wherein:

the first pixel region column corresponds to a first pair of data signal lines;
the second pixel region column corresponds to a second pair of data signal lines;
each of the pixel regions includes one or more pixel electrodes;
a pixel electrode included in the first pixel region column is connected via a transistor to either of the first pair
of data signal lines corresponding to the first pixel region column; and
a pixel electrode included in the second pixel region column is connected via a transistor to either of the second
pair of data signal lines corresponding to the second pixel region column.

3. The array substrate according to item 1, wherein:

the gap line is provided in a layer in which the two adjacent data signal lines are provided.

4. The array substrate according to item 2, wherein:

the pixel electrodes included in the first pixel region column are each provided so as to overlap each of the first
pair of data signal lines corresponding to the first pixel region column; and
the pixel electrodes included in the second pixel region column are each provided so as to overlap each of the
second pair of data signal lines corresponding to the second pixel region column.

5. The array substrate according to item 2, wherein:

in each of the first and second pixel region columns, a first one of two consecutive pixel regions includes a pixel
electrode which is connected via a transistor to a data signal line which is different from a data signal line to
which a pixel electrode included in a second one of the two consecutive pixel regions is connected via a transistor.

6. The array substrate according to item 5, wherein:

each odd-numbered pixel region in the first pixel region column includes a pixel electrode that is connected via
a transistor to a data signal line which is adjacent, across the gap line, to a data signal line to which a pixel
electrode included in each even-numbered pixel region in the second pixel region column is connected via a
transistor.

7. The array substrate according to item 3, further comprising:

a gate insulating film covering a gate electrode of a transistor; and
an interlayer insulating film covering a channel of the transistor,
wherein:

the two adjacent data signal lines and the gap line are provided on the gate insulating film; and
each pixel electrode is provided on the interlayer insulating film.

8. The array substrate according to item 7, wherein:

the interlayer insulating film includes (i) an inorganic insulating film and (ii) an organic insulating film which is
thicker than the inorganic insulating film.

9. The array substrate according to any one of items 2 to 8, further comprising:
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retention capacitor lines,
wherein:

the gap line is connected to at least one of the retention capacitor lines.

10. The array substrate according to any one of items 2 to 9, wherein:

the pixel electrodes included in the first pixel region column and the pixel electrodes included in the second
pixel region column are each provided so as to overlap the gap line.

11. The array substrate according to any one of items 2 to 10, wherein:

assuming that the first pair of data signal lines corresponding to the first pixel region column are separated from
each other by a first distance expressed as 100, one of the first pair of data signal lines which one is adjacent
to the gap line is separated from the gap line by a second distance ranging from 2 to 198.

12. The array substrate according to item 11, wherein:

the first distance is substantially equal to the second distance.

13. The array substrate according to any one of items 2 to 12, wherein:

each of the pixel regions includes a plurality of pixel electrodes.

14. The array substrate according to item 13, further comprising:

retention capacitor lines,
wherein:

each of the pixel regions includes two pixel electrodes which are connected to an identical data signal line
via respective transistors connected to an identical scanning signal line; and
a first one of the two pixel electrodes forms a capacitor together with a first retention capacitor line, whereas
a second one of the two pixel electrodes forms a capacitor together with a second retention capacitor line,
the first retention capacitor line being different from the second retention capacitor line.

15. The array substrate according to item 13, wherein:

each of the pixel regions includes two pixel electrodes which are connected to each other via a capacitor; and
only one of the two pixel electrodes is connected to a data signal line via a transistor connected to a single
scanning signal line.

16. The array substrate according to item 13, further comprising:

retention capacitor lines,
wherein:

each of the pixel regions includes two pixel electrodes which are connected to an identical data signal line
via respective transistors connected to an identical scanning signal line; and
one of the two pixel electrodes is connected, via a transistor connected to a scanning signal line which is
different from the identical scanning signal line, to a capacitor electrode which forms a capacitor together
with a retention capacitor line.

17. The array substrate according to item 13, further comprising:

retention capacitor lines,
wherein:

each of the pixel regions includes two pixel electrodes which are connected to an identical data signal line
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via respective transistors connected to an identical scanning signal line;
a first one of the two pixel electrodes is connected, via a transistor connected to a scanning signal line
which is different from the identical scanning signal line, to a capacitor electrode which forms a capacitor
together with a second one of the two pixel electrodes; and
the capacitor electrode further forms a capacitor together with a retention capacitor line.

18. The array substrate according to item 17, further comprising:

a color filter for the pixel electrodes included in the first pixel region column and the pixel electrodes included
in the second pixel region column.

19. The array substrate according to item 1, further comprising:

a comb-like pixel electrode provided in each of the pixel regions; and
a common electrode provided in a layer in which the comb-like pixel electrode is provided.

20. The array substrate according to item 1, further comprising:

a comb-like pixel electrode provided in each of the pixel regions; and
a common electrode provided in a layer different from a layer in which the comb-like pixel electrode is provided.

21. A liquid crystal panel, comprising:

the array substrate recited in any one of items 1 to 20.

22. A liquid crystal display device, comprising:

the liquid crystal panel recited in item 21.

23. The liquid crystal display device according to item 22, wherein:

the gap line is supplied with a signal having a constant potential.

24. The liquid crystal display device according to item 22, wherein:

the gap line is supplied with a signal having a polarity which is inverted periodically.

25. The liquid crystal display device according to item 22, wherein:

the gap line is supplied with a signal having a potential which has an effective value that is substantially equal
to an effective value of a potential of the common electrode.

26. A liquid crystal display device, comprising:

the array substrate recited in item 2, wherein:

two scanning signal lines are simultaneously selected at a time.

27. The liquid crystal display device according to item 26, wherein:

in each of the first and second pixel region columns, a first one of two consecutive pixel regions includes a pixel
electrode which is connected via a first transistor to a data signal line which is different from a data signal line
to which a pixel electrode included in a second one of the two consecutive pixel regions is connected via a
second transistor; and
the first transistor is connected to a first one of the two scanning signal lines, whereas the second transistor is
connected to a second one of the two scanning signal lines.

28. The liquid crystal display device according to item 27, wherein:
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a first one of the first pair of data signal lines corresponding to the first pixel region column is supplied, during
a vertical scanning period, with a data signal having a first polarity, whereas a second one of the first pair of
data signal lines corresponding to the first pixel region column is supplied, during the vertical scanning period,
with a data signal having a second polarity; and
a first one of the second pair of data signal lines corresponding to the second pixel region column is supplied,
during the vertical scanning period, with a data signal having the first polarity, whereas a second one of the
second pair of data signal lines corresponding to the second pixel region column is supplied, during the vertical
scanning period, with a data signal having the second polarity.

29. The liquid crystal display device according to item 28, wherein:

each odd-numbered pixel region in the first pixel region column includes a pixel electrode that is connected via
a transistor to a first data signal line which is adjacent, across the gap line, to a second data signal line to which
a pixel electrode included in each even-numbered pixel region in the second pixel region column is connected
via a transistor; and
the first data signal line and the second data signal line are supplied, during an identical horizontal scanning
period, with respective data signals which are identical to each other in polarity.

30. A liquid crystal display device, comprising:

the array substrate recited in item 12, wherein:

the retention capacitor lines are each supplied with a signal having a polarity which is inverted periodically.

31. The liquid crystal display device according to item 30, wherein:

the gap line is connected to two or more of the retention capacitor lines.

32. The liquid crystal display device according to item 31, wherein:

the two or more of the retention capacitor lines are supplied with respective signals which are identical to one
another in phase.

33. A television receiver, comprising:

the liquid crystal display device recited in any one of items 22 to 32; and
a tuner section for receiving television broadcast.

Reference Signs List

[0263]

101 to 108 pixel region
12i, 12j, 12m, 12n transistor
15x, 15y, 15X, 15Y data signal line
16i, 16j scanning signal line
17i, 17j, 17m, 17n pixel electrode
18p, 18r, 18s retention capacitor line
41 gap line
α, β pixel region column

Claims

1. An array substrate, comprising:

scanning signal lines (16i, 16j);
data signal lines (15x, 15y, 15X, 15Y) to each of which a data signal is supplied;
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a first pixel region column; and
a second pixel region column adjacent to the first pixel region column,
each of the first and second pixel region columns including pixel regions, wherein:

data signal lines (15x, 15y) corresponding to the first pixel region column are provided;
data signal lines (15X, 15Y) corresponding to the second pixel region column are provided;
a gap between two adjacent data signal lines (15y, 15X) is provided, one of the two adjacent data signal
lines (15y. 15X) being corresponding to the first pixel region column, and the other of the two adjacent data
signal lines (15y, 15X) being corresponding to the second pixel region column;
a gap line (41) is provided between the two adjacent data signal lines (15y, 15X) as seen in plan view, the
gap line (41) being provided at a level in the gap, at a level below the gap, or at a level above the gap, a
signal different from the data signal being supplied to the gap line (41),
characterized in that
the first pixel region column corresponds to a first pair of data signal lines (15x, 15y);
the second pixel region column corresponds to a second pair of data signal lines (15X, 15Y);
each of the pixel regions includes one or more pixel electrodes (17ia, 17ib, 17ja, 17jb, 17IA, 17IB, 17JA,
17JB);
a pixel electrode (17ia, 17ib, 17ja, 17jb) included in the first pixel region column is connected via a transistor
(12a, 12ib, 12ja, 12jb) to either of the first pair of data signal lines (15x, 15y) corresponding to the first pixel
region column;
a pixel electrode (17IA, 17IB, 17JA, 17JB) included in the second pixel region column is connected via a
transistor (12IA, 12IB, 12JA, 12JB) to either of the second pair of data signal lines (15X, 15Y) corresponding
to the second pixel region column; and
the pixel electrodes (17ia, 17ib, 17ja, 17jb) included in the first pixel region column and the pixel electrodes
(17IA, 17IB, 17JA, 17JB) included in the second pixel region column are each provided so as to overlap
the gap line (41).

2. The array substrate according to claim 1,
wherein:

the pixel electrodes (17ia, 17ib, 17ja, 17jb) included in the first pixel region column are each provided so as to
overlap each of the first pair of data signal lines (15x, 15y) corresponding to the first pixel region column; and
the pixel electrodes (17IA, 17IB, 17JA, 17JB) included in the second pixel region column are each provided so
as to overlap each of the second pair of data signal lines (15X, 15Y) corresponding to the second pixel region
column.

3. The array substrate according to claim 1,
wherein:

in each of the first and second pixel region columns, a first one of two consecutive pixel regions includes a pixel
electrode (17ia, 17ib; 17IA, 17IB) which is connected via a transistor (12ia, 12ib, 12IA, 12IB) to a data signal
line (15x, 15X) which is different from a data signal line (15y, 15Y) to which a pixel electrode (17ja, 17jb, 17JA,
17JB) included in a second one of the two consecutive pixel regions is connected via a transistor (12ja, 12jb,
12JA, 12JB).

4. The array substrate according to claim 3,
wherein:

each odd-numbered pixel region in the first pixel region column includes a pixel electrode (17ia, 17ib, 17IA,
17IB) that is connected via a transistor (12ia, 12ib, 12IA, 12IB) to a data signal line (15x, 15X) which is adjacent,
across the gap line (41), to a data signal line (15y, 15Y) to which a pixel electrode (17ja, 17jb, 17JA, 17JB)
included in each even-numbered pixel region in the second pixel region column is connected via a transistor
(12a, 12jab, 12JA, 12JB).

5. The array substrate according to any one of claims 1 to 4, further comprising:

retention capacitor lines (18k, 18p, 18q),
wherein:
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the gap line (41) is connected to at least one of the retention capacitor lines (18k, 18p, 18q).

6. A liquid crystal panel, comprising:

the array substrate recited in any one of claims 1 to 5.

7. A liquid crystal display device (210, 800), comprising:

the liquid crystal panel recited in claim 6.

8. The liquid crystal display device (210, 800) according to claim 7, wherein:

the liquid crystal display device is adapted to supply a signal having a polarity which is inverted periodically to
the gap line (41).

Patentansprüche

1. Ein Arraysubstrat, umfassend:

Scansignalleitungen (16i, 16j);
Datensignalleitungen (15x, 15y, 15X, 15Y) welchen jeweils ein Datensignal zugeführt wird;
eine erste Pixelregionspalte; und
eine zweite Pixelregionspalte, welche an die erste Pixelregionspalte angrenzt, wobei:

Datensignalleitungen (15x, 15y), welche der ersten Pixelregionspalte zugehörig sind, vorgesehen sind;
Datensignalleitungen (15X, 15Y), welche der zweiten Pixelregionspalte zugehörig sind, vorgesehen sind;
eine Lücke zwischen zwei angrenzenden Datensignalleitungen (15y, 15X) vorgesehen ist, wobei eine der
zwei angrenzenden Datensignalleitungen (15y, 15X) der ersten Pixelregionspalte zugehörig ist und die
andere der zwei angrenzenden Datensignalleitungen (15y, 15X) der zweiten Pixelregionspalte zugehörig ist;
eine Lückenleitung (41) in Draufsicht betrachtet zwischen den zwei angrenzenden Datensignalleitungen
(15y, 15X), wobei die Lückenleitung (41) in einer Ebene in der Lücke, in einer Ebene unter der Lücke oder
in einer Ebene über der Lücke vorgesehen ist, wobei ein anderes Signal als das Datensignal der Lücken-
leitung (41) zugeführt wird,
dadurch gekennzeichnet, dass
die erste Pixelregionspalte einem ersten Paar an Datensignalleitungen (15x, 15y) zugehörig ist;
die zweite Pixelregionspalte einem zweiten Paar an Datensignalleitungen (15X, 15Y) zugehörig ist;
jede der Pixelregionen eine oder mehrere Pixelelektroden (17ia, 17ib, 17ja, 17jb, 17IA, 17IB, 17JA, 17JB)
umfasst;
eine Pixelelektrode (17ia, 17ib, 17ja, 17jb), welche in der ersten Pixelregionspalte enthalten ist, mittels
eines Transistors (12ia, 12ib. 12ja, 12jb) mit einer des ersten Paars an Datensignalleitungen (15x, 15y)
verbunden ist, welches der ersten Pixelregionspalte zugehörig ist;
eine Pixelelektrode (17IA, 17IB, 17JA, 17JB), welche in der zweiten Pixelregionspalte enthalten ist, mittels
eines Transistors (12IA, 12IB. 12JA, 12JB) mit einer des zweiten Paars an Datensignalleitungen (15X, 15Y)
verbunden ist, welches der zweiten Pixelregionspalte zugehörig ist; und
die Pixelelektroden (17ia, 17ib, 17ja, 17jb), welche in der ersten Pixelregionspalte enthalten sind, und die
Pixelelektroden (17IA, 17IB, 17JA, 17JB), welche in der zweiten Pixelregionspalte enthalten sind, jeweils
so vorgesehen sind, dass sie die Lückenleitung (41) überlappen.

2. Das Arraysubstrat gemäß Anspruch 1,
wobei:

die Pixelelektroden (17ia, 17ib, 17ja, 17jb), welche in der ersten Pixelregionspalte enthalten sind, jeweils so
vorgesehen sind, dass sie eine des ersten Paars an Datensignalleitungen (15x, 15y) überlappen, welches der
ersten Pixelregionspalte zugehörig ist; und
die Pixelelektroden (17IA, 17IB, 17JA, 17JB), welche in der zweiten Pixelregionspalte enthalten sind, jeweils
so vorgesehen sind, dass sie eine des zweiten Paars an Datensignalleitungen (15X, 15Y) überlappen, welches
der zweiten Pixelregionspalte zugehörig ist.
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3. Das Arraysubstrat gemäß Anspruch 1,
wobei:

in jeder der ersten und zweiten Pixelregionspalten eine erste von zwei aufeinanderfolgenden Pixelregionen
eine Pixelelektrode (17ia, 17ib, 17IA, 17IB) umfasst, welche mittels eines Transistors (12ia, 12ib, 12IA, 12IB)
mit einer Datensignalleitung (15x, 15X) verbunden ist, welche eine andere ist als eine Datensignalleitung (15y,
15Y) mit welcher eine Pixelelektrode (17ja, 17jb, 17JA, 17JB), welche in einer zweiten der zwei aufeinander-
folgenden Pixelregionen enthalten ist, mittels eines Transistors (12jab, 12jb, 12JA, 12JB) verbunden ist.

4. Das Arraysubstrat gemäß Anspruch 3,
wobei:

jede ungeradzahlige Pixelregion in der ersten Pixelregionspalte eine Pixelelektrode (17ia, 17ib, 17IA, 17IB)
umfasst, welche mittels eines Transistors (12ia, 12ib, 12IA, 12IB) mit einer Datensignalleitung (15x, 15X) ver-
bunden ist, welche über die Lückenleitung (41) hinweg an eine Datensignalleitung (15y, 15Y) angrenzt, mit
welcher eine Pixelelektrode (17ja, 17jb, 17JA, 17JB), welche in jeder geradzahligen Pixelregion in der zweiten
Pixelregionspalte enthalten ist, mittels eines Transistors (12ja, 12jb, 12JA, 12JB) verbunden ist.

5. Das Arraysubstrat gemäß einem der Ansprüche 1 bis 4, ferner umfassend:

Speicherkondensatorleitungen (18k, 18p, 18q),
wobei:

die Lückenleitung (41) mit mindestens einer der Speicherkondensatorleitungen (18k, 18p, 18q) verbunden
ist.

6. Eine Flüssigkristalltafel, umfassend:

das Arraysubstrat gemäß einer der Ansprüche 1 bis 5.

7. Eine Flüssigkristallanzeigevorrichtung (210, 800), umfassend:

die Flüssigkristalltafel gemäß Anspruch 6.

8. Die Flüssigkristallanzeigevorrichtung (210, 800) gemäß Anspruch 7, wobei:

die Flüssigkristallanzeigevorrichtung dazu geeignet ist, ein Signal, welches eine Polarität aufweist, die periodisch
invertiert wird, der Lückenleitung (41) zuzuführen.

Revendications

1. Substrat matriciel comprenant :

des lignes de signaux de balayage (16i, 16j) ;
des lignes de signaux de données (15x, 15y, 15X, 15Y) à chacune desquelles est fourni un signal de données ;
une première colonne de zones de pixels ; et
une seconde colonne de zones de pixels, voisine de la première colonne de zones de pixels,
chacune des première et seconde colonnes de zones de pixels contenant des zones de pixels,
étant précisé
qu’il est prévu des lignes de signaux de données (15x, 15y) correspondant à la première colonne de zones de
pixels ;
qu’il est prévu des lignes de signaux de données (15X, 15Y) correspondant à la seconde colonne de zones de
pixels ;
qu’il est prévu un espace entre deux lignes de signaux de données (15y, 15X) voisines, l’une des deux lignes
de signaux de données (15y, 15X) voisines correspondant à la première colonne de zones de pixels, tandis
que l’autre correspond à la seconde colonne de zones de pixels ;
qu’une ligne d’espace (41) est prévue entre les deux lignes de signaux de données (15y, 15X) voisines, vues
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en plan, la ligne d’espace (41) étant prévue à un niveau situé dans l’espace, à un niveau situé au-dessous de
l’espace ou à un niveau situé au-dessus de l’espace, un signal différent du signal de données étant fourni à la
ligne d’espace (41),
caractérisé
en ce que la première colonne de zones de pixels correspond à une première paire de lignes de signaux de
données (15x, 15y) ;
en ce que la seconde colonne de zones de pixels correspond à une seconde paire de lignes de signaux de
données (15X, 15Y) ;
en ce que chacune des zones de pixels contient une ou plusieurs électrodes de pixels (17ia, 17ib, 17ja, 17jb,
17IA, 17IB, 17JA, 17JB) ;
en ce qu’une électrode de pixels (17ia, 17ib, 17ja, 17jb) contenue dans la première colonne de zones de pixels
est reliée par l’intermédiaire d’un transistor (12ia, 12ib, 12ja, 12jb) à l’une ou l’autre de la première paire de
lignes de signaux de données (15x, 15y) correspondant à la première colonne de zones de pixels ;
en ce qu’une électrode de pixels (17IA, 17IB, 17JA, 17JB) contenue dans la seconde colonne de zones de
pixels est reliée par l’intermédiaire d’un transistor (12IA, 12IB, 12JA, 12JB) à l’une ou l’autre de la seconde
paire de lignes de signaux de données (15X, 15Y) correspondant à la seconde colonne de zones de pixels ; et
en ce que les électrodes de pixels (17ia, 17ib, 17ja, 17jb) contenues dans la première colonne de zones de
pixels et les électrodes de pixels (17IA, 17IB, 17JA, 17JB) contenues dans la seconde colonne de zones de
pixels sont prévues chacune de manière à empiéter sur la ligne d’espace (41).

2. Substrat matriciel selon la revendication 1, étant précisé :

que les électrodes de pixels (17ia, 17ib, 17ja, 17jb) contenues dans la première colonne de zones de pixels
sont prévues chacune de manière à empiéter sur chacune de la première paire de lignes de signaux de données
(15x, 15y) correspondant à la première colonne de zones de pixels ; et
que les électrodes de pixels (17IA, 17IB, 17JA, 17JB) contenues dans la seconde colonne de zones de pixels
sont prévues chacune de manière à empiéter sur chacune de la seconde paire de lignes de signaux de données
(15X, 15Y) correspondant à la seconde colonne de zones de pixels.

3. Substrat matriciel selon la revendication 1, étant précisé :

que dans chacune des première et seconde colonnes de zones de pixels, une première zone de pixels, parmi
deux zones de pixels consécutives, contient une électrode de pixels (17ia, 17ib, 17IA, 17IB) qui est reliée par
l’intermédiaire d’un transistor (12ia, 12ib, 12IA, 12IB) à une ligne de signaux de données (15x, 15X) qui est
différente d’une ligne de signaux de données (15y, 15Y) à laquelle une électrode de pixels (17ja, 17jb, 17JA,
17JB, 17JB) contenue dans une seconde zone de pixels, parmi les deux zones de pixels consécutives, est
reliée par l’intermédiaire d’un transistor (12ja, 12jb, 12JA, 12JB).

4. Substrat matriciel selon la revendication 3, étant précisé :

que chaque zone de pixels impaire de la première colonne de zones de pixels contient une électrode de pixels
(17ia, 17ib, 17IA, 17IB) qui est reliée par l’intermédiaire d’un transistor (12ia, 12ib, 12IA, 12IB) à une ligne de
signaux de données (15x, 15X) qui est voisine, de l’autre côté de l’espace (41), d’une ligne de signaux de
données (15y, 15Y) à laquelle une électrode de pixels (17ja, 17jb, 17JA, 17JB) contenue dans chaque zone
de pixels paire de la seconde colonne de zones de pixels est reliée par l’intermédiaire d’un transistor (12ja,
12jb, 12JA, 12JB).

5. Substrat matriciel selon l’une quelconque des revendications 1 à 4, comprenant également :

des lignes de condensateurs de retenue ? (18k, 18p, 18q) ,
étant précisé :

que la ligne d’espace (41) est reliée à l’une au moins des lignes de condensateur de retenue (18k, 18p, 18q).

6. Panneau à cristaux liquides, comprenant :

le substrat matriciel présenté dans l’une quelconque des revendications 1 à 5.
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7. Dispositif d’affichage à cristaux liquides (210, 800) comprenant :

le panneau à cristaux liquides présenté dans la revendication 6.

8. Dispositif d’affichage à cristaux liquides (210, 800) selon la revendication 7,
étant précisé :

que le dispositif d’affichage à cristaux liquides est apte à fournir un signal présentant une polarité qui est inversée
périodiquement à la ligne d’espace (41).
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摘要(译)

这里公开的阵列基板包括：扫描信号线（16i和16j）;数据信号线（15x，
15y，15X和15Y），每个数据信号线提供数据信号;第一像素区域列;和第
一像素区域列相邻的第二像素区域列，第一像素区域列和第二像素区域
列中的每一列包括像素区域，其中：提供对应于第一像素区域列的两条
数据信号线，两条数据信号线对应于提供第二像素区域列，提供两条相
邻数据信号线（15y和15X）之间的间隙，两条相邻数据信号线中的一条
对应于第一像素区域列，两条相邻数据信号线中的另一条对应对应于第
二像素区域列;间隙线41设置在间隙内，Vcom信号被提供给间隙线41.这
改善了液晶显示装置的显示质量，其中每个像素列对应于多条数据信号
线。

https://share-analytics.zhihuiya.com/view/7e29c3ee-7744-4749-a206-b9f05f5f87f6
https://worldwide.espacenet.com/patent/search/family/042728025/publication/EP2407822B1?q=EP2407822B1

