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Description

TECHNICAL FIELD

[0001] The present invention relates to active-matrix
liquid crystal display devices, specifically to a layout of a
shift register, which is included in a scanning signal line
driver circuit, and various wiring lines provided in a liquid
crystal display device.

BACKGROUND ART

[0002] Conventionally, there are known active-matrix
display devices in which a plurality of gate bus lines
(scanning signal lines) and a plurality of source bus lines
(video signal lines) are arranged in a grid pattern, and a
plurality of pixel formation portions are arranged in a ma-
trix so as to correspond to their respective intersections
of the gate bus lines and the source bus lines. Each of
the pixel formation portions includes a TFT (thin-film tran-
sistor), which is a switching element having a gate ter-
minal connected to a gate bus line passing through its
corresponding intersection and a source terminal con-
nected to a source bus line passing through the intersec-
tion, and also includes a pixel capacitance for holding a
pixel value. Such an active-matrix display device is also
provided with a gate driver (scanning signal line driver
circuit) for driving the gate bus lines and a source driver
(video signal line driver circuit) for driving the source bus
lines.
[0003] Video signals, each indicating a pixel value, are
transmitted by the source bus lines, but it is not possible
for the source bus lines to concurrently (simultaneously)
transmit video signals that indicate pixel values for a plu-
rality of rows. Accordingly, video signals are sequentially
written to the pixel capacitances in the pixel formation
portions arranged in a matrix, on a row-by-row basis.
Therefore, the gate driver includes a multiple-stage shift
register such that the gate bus lines are each sequentially
selected for a predetermined period. This shift register
circuit is integrally formed on a substrate (where the TFTs
are formed), and such a configuration is called a mono-
lithic gate driver.
[0004] In this monolithic-gate-driver display panel,
clock signals required for operating the shift register are
provided to stages of the shift register through wiring lines
arranged outside the periphery of the panel for the pur-
pose of supplying signals to the driver circuit. The clock
signals should normally be provided to TFTs included in
the shift register, and therefore, an area for laying out the
shift register is required to stretch out from where the
wiring lines for supplying the driver circuit with signals
are arranged to where the pixel formation portions are
arranged. This is one of the factors that increase the ex-
tent of a shift register layout area, and in particular, any
display device with a shift register operating on the basis
of a number of clock signals tends to have a large shift
register layout area.

[0005] Furthermore, in general active-matrix liquid
crystal display devices, auxiliary capacitance lines are
provided in parallel with gate bus lines, forming auxiliary
capacitances through capacitive coupling with pixel elec-
trodes. In addition, an auxiliary capacitance trunk line is
provided in a frame area for the purpose of providing a
common potential to the auxiliary capacitance lines. The
auxiliary capacitance trunk line has the auxiliary capac-
itance lines commonly connected thereto, and therefore,
in general, it is often the case that the auxiliary capaci-
tance trunk line is provided in the frame area between
the gate driver and the display area.
[0006] In this regard, Japanese Laid-Open Patent Pub-
lication No. 2007-10900 discloses a configuration in
which auxiliary capacitance lines are connected to a
source signal line of a scanning signal line driver circuit
via a shared line equivalent to the auxiliary capacitance
trunk line. Moreover, Japanese Laid-Open Patent Pub-
lication No. 10-48663 discloses a configuration in which
first and second auxiliary capacitance lines are connect-
ed to a source voltage line and a ground voltage line,
respectively, of a scanning signal line driver circuit. With
this configuration, auxiliary capacitance resistance is re-
duced, and the operation of the driver circuit is stabilized.

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0007] Incidentally, the frame area is covered (over-
laid), but not entirely, with a seal material for a liquid crys-
tal panel, and in the case where a shift register with a
large layout area is provided, the shift register is often
overlaid in part with the rest not being overlaid. In such
a case, if the width of the seal material is inconsistent,
the range overlaid with the seal material varies among
bistable circuits included in stages of the shift register
(and connected to scanning signal lines), so that the
range overlaid with a liquid crystal sealed within (inside)
the range not overlaid with the seal material varies as
well. Consequently, circuits are affected by capacitance
values, which vary from one circuit to another, and the
circuits vary in terms of their output signals, which might
result in different pixel luminances and flickering.
[0008] Furthermore, a trunk line and branch lines for
providing clock signals, etc., to the circuits of the shift
register are required to be provided in an area between
the edge of the liquid crystal panel and the shift register.
Here, in the case where ITO (indium tin oxide) or suchlike,
of which pixel electrodes are composed, is used to con-
nect the trunk line and the branch lines, ITO is exposed
at contact holes, which are connecting points. When a
spacer material (e.g., fiberglass or suchlike) mixed in the
seal material contacts ITO, a partial break or disconnec-
tion might occur, resulting in increased resistance, dis-
connection, etc., at the connecting points.
[0009] Therefore, it is preferable that the circuits of the
shift register not be overlaid with the seal material at all,
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and the contact holes not be overlaid with the seal ma-
terial at all or the number of contact holes overlaid be as
small as possible.
[0010] In this regard, the aforementioned problems
can be completely solved by providing an area (to be
used as an attaching margin) for the seal material outside
the area where wiring lines and circuits are formed. How-
ever, such a configuration configuration increases the
frame area, making it impossible to achieve a liquid crys-
tal panel with a narrow frame.
[0011] Therefore, an objective of the present invention
is to provide a liquid crystal display device in which the
extent of an area overlaid with a seal material within a
wiring area for providing signals to a shift register can be
reduced without increasing a frame area and overlaying
the shift register with the seal material.

SOLUTION TO THE PROBLEMS

[0012] The invention is defined in independent claim
1. Advantageous embodiments of the invention are sub-
ject to the dependent claims.
[0013] A first aspect of the present invention is directed
to an active-matrix liquid crystal display device compris-
ing a first substrate on which a plurality of pixel formation
portions for forming an image to be displayed are ar-
ranged in a matrix, a second substrate opposed to the
first substrate, and a liquid crystal layer sealed between
the first and second substrates by a predetermined seal
material, wherein,
the first substrate includes:

a plurality of video signal lines for transmitting signals
to represent the image to be displayed;
a plurality of scanning signal lines crossing the video
signal lines;
a plurality of auxiliary capacitance lines provided so
as to extend in parallel with the scanning signal lines;
an auxiliary capacitance trunk line provided so as to
extend in an arrangement direction of the auxiliary
capacitance lines and electrically connect to the aux-
iliary capacitance lines; and
a scanning signal line driver circuit including a group
of circuits for selectively driving the scanning signal
lines, and

the auxiliary capacitance trunk line includes trunk lines
provided between the scanning signal line driver circuit
and an edge of the first substrate that is opposite to the
display area with respect to the scanning signal line driver
circuit.
[0014] The display device further comprises a drive-
signal-supply trunk line for transmitting a drive signal to
drive the scanning signal line driver circuit, the drive-sig-
nal-supply trunk line being provided so as to extend in
the arrangement direction between the second auxiliary
capacitance trunk line and the scanning signal line driver
circuit. The auxiliary capacitance trunk line includes:

a first auxiliary capacitance trunk line provided be-
tween the scanning signal line driver circuit and the
display area in which the pixel formation portions are
arranged; and
a second auxiliary capacitance trunk line provided
between the scanning signal line driver circuit and
the edge of the first substrate that is opposite to the
display area with respect to the scanning signal line
driver circuit.

[0015] In a second aspect of the present invention, the
seal material is disposed stretching from near the edge
of the first substrate to a predetermined position on the
drive-signal-supply trunk line.
[0016] In a third aspect of the present invention, based
on the first and second aspect of the invention, further
comprised are a plurality of drive-signal-supply branch
lines connected to the drive-signal-supply trunk line via
contact holes, thereby connecting the drive-signal-sup-
ply trunk line to the group of circuits, wherein,
the seal material is disposed stretching from near the
edge of the first substrate to the predetermined position
over a part of the contact holes.
[0017] In a fourth aspect of the present invention,
based on the third aspect of the invention, the contact
holes connect the drive-signal-supply trunk line and the
drive-signal-supply branch lines by the same material as
pixel electrodes provided in the pixel formation portions.
[0018] In a fifth aspect of the present invention, based
on any of the first through fourth aspects of the invention,
the second auxiliary capacitance trunk line is wider than
the first auxiliary capacitance trunk line.
[0019] In a sixth aspect of the present invention, based
on the first aspect of the invention, the first auxiliary ca-
pacitance trunk line is made of the same material as the
second auxiliary capacitance trunk line.
[0020] In an seventh aspect of the present invention,
based on the first aspect of the invention, further com-
prised are a plurality of auxiliary capacitance branch lines
between the first and second auxiliary capacitance trunk
lines, the auxiliary capacitance branch lines connecting
the first and second auxiliary capacitance trunk lines,
wherein,
the auxiliary capacitance branch lines are disposed at
approximately equal intervals in the arrangement direc-
tion such that each auxiliary capacitance branch line
passes between two circuits adjacent in the arrangement
direction within the group of circuits.
[0021] In a eighth aspect of the present invention,
based on the seventh aspect of the invention, the auxil-
iary branch lines are disposed so as to pass between all
circuits adjacently paired in the arrangement direction
within the group of circuits.
[0022] In a ninth aspect of the present invention, based
on the first aspect of the invention, further comprised are:

a plurality of auxiliary capacitance branch lines be-
tween the first and second auxiliary capacitance
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trunk lines, the auxiliary capacitance branch lines
connecting the first and second auxiliary capaci-
tance trunk lines; and
intercircuit lines each connecting two different cir-
cuits positioned in the arrangement direction within
the group of circuits, wherein,
the intercircuit lines are formed so as to be narrowed
near their intersections with the auxiliary capaci-
tance branch lines.

[0023] In an tenth aspect of the present invention,
based on the ninth aspect of the invention, the auxiliary
capacitance branch lines are formed so as to be nar-
rowed near their intersections with the intercircuit lines.
[0024] In a eleventh aspect of the present invention,
based on the first aspect of the invention, further com-
prised is an end auxiliary capacitance line for connecting
the first and second auxiliary capacitance trunk lines, the
end auxiliary capacitance line being disposed around the
scanning signal line driver circuit either between one end
of the first auxiliary capacitance trunk line and one end
of the second auxiliary capacitance trunk line or between
the other end of the first auxiliary capacitance trunk line
and the other end of the second auxiliary capacitance
trunk line, or both.
[0025] In a twelfth aspect of the present invention,
based on the first aspect of the invention, the scanning
signal line driver circuit includes a first group of circuits
for selectively driving the scanning signal lines from one
side, and a second group of circuits for selectively driving
the scanning signal lines from the other side, the first
auxiliary capacitance trunk line is disposed between the
first or second group of circuits and the display area in
which the pixel formation portions are arranged, and the
second auxiliary capacitance trunk line is disposed be-
tween the first or second group of circuits and an edge
of the first substrate that is opposite to the display area
with respect to the first or second group of circuits.
[0026] In a thirteenth aspect of the present invention,
based on the twelfth aspect of the invention, further com-
prised are a plurality of auxiliary capacitance branch lines
between the first and second auxiliary capacitance trunk
lines disposed on said one or the other side, the auxiliary
capacitance branch lines connecting the first and second
auxiliary capacitance trunk lines, wherein,
each of the auxiliary capacitance branch lines passes
between two circuits adjacent in the arrangement direc-
tion within the group of circuits, such that the auxiliary
capacitance branch lines on said one side and the aux-
iliary capacitance branch lines on the other side are po-
sitioned so as to alternate in the arrangement direction.
[0027] In a fourteenth aspect of the present invention,
based on the twelfth aspect of the invention, further com-
prised is an end auxiliary capacitance line for connecting
second auxiliary capacitance trunk lines disposed on said
one and the other sides, the end auxiliary capacitance
line being disposed either between one end of the second
auxiliary capacitance trunk line on said one side and one

end of the second auxiliary capacitance trunk line on the
other side or between the other end of the second aux-
iliary capacitance trunk line on said one side and the other
end of the second auxiliary capacitance trunk line on the
other side, or both.
[0028] In a fifteenth aspect of the present invention,
based on the first aspect of the invention, the second
auxiliary capacitance trunk line has a plurality of open-
ings.
[0029] In a sixteenth aspect of the present invention,
based on the first or second aspect of the invention, the
drive-signal-supply trunk line includes a plurality of wiring
lines, and the widest of the wiring lines on which the seal
material is disposed has a plurality of openings.
[0030] In an seventeenth aspect of the present inven-
tion, based on the first aspect of the invention, the aux-
iliary capacitance lines are of a plurality of types to be
driven so as to be set at different potentials, the first aux-
iliary capacitance trunk line is provided in plurality in ac-
cordance with the types, and the second auxiliary capac-
itance trunk line is provided in plurality in accordance with
the types.

EFFECT OF THE INVENTION

[0031] According to the first aspect of the present in-
vention, the auxiliary trunk line is disposed between the
edge of the first substrate and the scanning signal line
driver circuit, so that an appropriate margin from the edge
of the first substrate can be achieved without increasing
a frame area, making it possible to reduce the extent of
an area overlaid with a seal material in the wiring for
providing signals to the scanning signal line driver circuit
without overlaying the scanning signal line driver circuit
with the seal material. In addition, a large capacitance
(formed by the auxiliary capacitance trunk line) can be
positioned between the scanning signal line driver circuit
and the edge of the substrate, and therefore, the circuit
can be protected from electrostatic discharge which
takes place outside the substrate.
[0032] Further according to the first aspect of the
present invention, the second auxiliary capacitance trunk
line is provided between the edge of the first substrate
and the scanning signal line driver circuit, independently
of the first auxiliary capacitance trunk line, so that the
first auxiliary capacitance trunk line can be formed to be
narrow. Accordingly, an appropriate margin from the
edge of the first substrate can be achieved without in-
creasing the load on the auxiliary capacitance trunk line
or increasing the frame area, making it possible to reduce
the extent of an area overlaid with a seal material in the
wiring for providing signals to the scanning signal line
driver circuit without overlaying the scanning signal line
driver circuit with the seal material. In addition, a large
capacitance (formed by the second auxiliary capacitance
trunk line) can be positioned between the scanning signal
line driver circuit and the edge of the substrate, and there-
fore, the circuit can be protected from electrostatic dis-
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charge which takes place outside the substrate.
[0033] According to the second aspect of the present
invention, the drive-signal-supply trunk line is further pro-
vided between the auxiliary capacitance trunk line and
the scanning signal line driver circuit, and the seal ma-
terial is disposed stretching from near the edge of the
first substrate to a predetermined position on the drive-
signal-supply trunk line, which makes it possible to re-
duce the extent of the area overlaid with the seal material
in the wiring for providing signals to the scanning signal
line driver circuit without overlaying the scanning signal
line driver circuit with the seal material.
[0034] According to the third aspect of the present in-
vention, the seal material is disposed stretching over to
the predetermined position over a part of the contact
holes, making it possible to reduce the possibility where
partial breakage and disconnection, current leakage,
etc., occur in other contact holes, thereby preventing var-
iability in output signals (typically, from stages) of the
scanning signal line driver circuit due to varying capaci-
tances. In addition, the second auxiliary capacitance
trunk line is disposed near the edge of the substrate, and
therefore, contact holes can be positioned at significant
distances from the edge of the substrate. Thus, it is pos-
sible to prevent or reduce wiring corrosion due to humid-
ity.
[0035] According to the fourth aspect of the present
invention, the contact holes connect wiring lines by the
same material as the pixel electrodes, making it possible
to prevent an increase in the number of photomasks to
be used in substrate production.
[0036] According to the fifth aspect of the present in-
vention, the second auxiliary capacitance trunk line is
wider than the first auxiliary capacitance trunk line, which
makes it possible to achieve an appropriate margin from
the edge of the first substrate, thereby reducing the extent
of an area overlaid with a seal material in the wiring for
providing signals to the scanning signal line driver circuit
without overlaying the scanning signal line driver circuit
with the seal material.
[0037] According to the sixth aspect of the present in-
vention, the first auxiliary capacitance trunk line is made
of the same material as the second auxiliary capacitance
trunk line, and therefore, it is possible to dispense with,
for example, connecting points, such as contact holes,
for connecting the first auxiliary capacitance trunk line
and the second auxiliary capacitance trunk line, thereby
eliminating the need to be concerned about connection-
related issues, such as partial breakage and disconnec-
tion.
[0038] According to the seventh aspect of the present
invention, the auxiliary capacitance branch lines are dis-
posed at approximately equal intervals in the arrange-
ment direction such that each auxiliary capacitance
branch line passes between two circuits adjacent in the
arrangement direction within the group of circuits, making
it possible to reduce variability in output signals within
the group of circuits due to influence (of potential varia-

tions via parasitic capacitances) by the auxiliary capac-
itance branch lines.
[0039] According to the eighth aspect of the present
invention, the auxiliary capacitance branch lines are dis-
posed so as to pass between all circuits adjacently paired
in the arrangement direction within the group of circuits,
making it possible to eliminate or significantly reduce var-
iability in output signals within the group of circuits due
to influence by the auxiliary capacitance branch lines.
[0040] According to the ninth aspect of the present in-
vention, the intercircuit lines are formed so as to be nar-
rowed near their intersections with the auxiliary capaci-
tance branch lines, making it possible to decrease cou-
pling capacitance between the intercircuit lines and the
auxiliary capacitance branch lines, thereby reducing var-
iability in output signals within the group of circuits due
to influence by the auxiliary capacitance branch lines.
[0041] According to the tenth aspect of the present in-
vention, the auxiliary capacitance branch lines are
formed likewise, so as to be narrowed near their inter-
sections with the intercircuit lines, making it possible to
further decrease the coupling capacitance between the
intercircuit lines and the auxiliary capacitance branch
lines, thereby further reducing the variability in output sig-
nals within the group of circuits due to influence by the
auxiliary capacitance branch lines.
[0042] According to the eleventh aspect of the present
invention, the end auxiliary capacitance line allows an
extremely large capacitance (formed by auxiliary capac-
itance trunk line including the end auxiliary capacitance
line) to be positioned between the scanning signal line
driver circuit and the edge of the substrate, making it
possible to more reliably protect the circuit from electro-
static discharge which takes place outside the substrate.
[0043] According to the twelfth aspect of the present
invention, the first and second groups of circuits drive
each single scanning signal line from opposite ends,
making it possible to eliminate or reduce waveform
rounding of signals. In addition, the size of circuit ele-
ments (typically, TFTs) included in the groups of circuits
can be decreased, thereby reducing the extent of an area
overlaid with a seal material in the wiring for providing
signals to the scanning signal line driver circuit without
overlaying the scanning signal line driver circuit with the
seal material.
[0044] Furthermore, even when each single scanning
signal line is driven from one end, scanning signal lines
can be divided into a group to be driven by the first group
of circuits and a group to be driven by the second group
of circuits, making it possible to decrease the size of bist-
able circuits in the arrangement direction, thereby reduc-
ing the extent of an area overlaid with a seal material in
the wiring for providing signals to the scanning signal line
driver circuit without overlaying the scanning signal line
driver circuit with the seal material.
[0045] According to the thirteenth aspect of the present
invention, the auxiliary capacitance branch lines on one
side and the auxiliary capacitance branch lines on the
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other side are positioned so as to alternate in the arrange-
ment direction, making it possible to avoid or reduce the
possibility where any circuit being significantly affected
by a specific scanning signal line coupled thereto results
in variability of output signals between the circuit coupled
to the scanning signal line and unaffected circuits.
[0046] According to the fourteenth aspect of the
present invention, the end auxiliary capacitance line for
connecting the second auxiliary capacitance trunk lines
at least at one end allows an extremely large capacitance
(formed by the auxiliary capacitance trunk lines including
the end auxiliary capacitance line) to be positioned be-
tween the scanning signal line driver circuit and the edge
of the substrate, making it possible to more reliably pro-
tect the circuit from electrostatic discharge which takes
place outside the substrate.
[0047] According to the fifteenth aspect of the present
invention, the second auxiliary capacitance trunk line has
a plurality of openings, and therefore, for example, when
a photo-curable seal material is used, the seal material
can be reliably hardened by light passing through the
openings, and working conditions of the seal material on
opaque wiring can be readily studied via the openings.
[0048] According to the sixteenth aspect of the present
invention, the widest part of the drive-signal-supply trunk
line on which the seal material is disposed has a plurality
of openings, so that the seal material, which is photo-
curable, can be reliably hardened, and working condi-
tions of the seal material on the wiring can be readily
studied.
[0049] According to the seventeenth aspect of the
present invention, the auxiliary capacitance lines, the first
auxiliary capacitance trunk lines, and the second auxil-
iary capacitance trunk lines are each provided in a plu-
rality of types, so that potentials held in a plurality of sub-
pixel formation portions, typically included in each single
pixel formation portion, can be caused to vary differently,
making it possible to increase the viewing angle of liquid
crystal panels.

BRIEF DESCRIPTION OF THE DRAWINGS

[0050]

FIG. 1 is a layout diagram of a gate driver included
in an active-matrix liquid crystal display device ac-
cording to a first embodiment of the present inven-
tion.
FIG. 2 is a diagram illustrating an equivalent circuit
of a pixel formation portion in the first embodiment.
FIG. 3 is a block diagram describing the configuration
of the gate driver in the embodiment.
FIG. 4 is a diagram illustrating the layout design of
a shift register and various wiring lines in the embod-
iment.
FIG. 5 is a plan view illustrating exemplary shapes
of an auxiliary capacitance branch line and an inter-
circuit line in the embodiment.

FIG. 6 is a plan view illustrating exemplary shapes
of an auxiliary capacitance branch line and an inter-
circuit line in a variant of the embodiment.
FIG. 7 is a cross-sectional view illustrating the struc-
ture of a contact hole in the embodiment.
FIG. 8 is a diagram illustrating the layout design of
a shift register and various wiring lines where no sec-
ond auxiliary capacitance trunk line is assumed to
be additionally provided in the embodiment.
FIG. 9 is a diagram illustrating the layout design of
a shift register and various wiring lines in a second
embodiment of the present invention.
FIG. 10 is a diagram illustrating the layout design of
a shift register and various wiring lines in a third em-
bodiment of the present invention.
FIG. 11 is ablockdiagramdescribing the configura-
tion of a gate driver in a fourth embodiment of the
present invention.
FIG. 12 is a diagram illustrating the layout design of
two shift registers and various wiring lines in the em-
bodiment.
FIG. 13 is a diagram illustrating the layout design of
a shift register and various wiring lines in a fifth em-
bodiment of the present invention.
FIG. 14 is a diagram illustrating an equivalent circuit
of a pixel formation portion in a sixth embodiment of
the present invention.
FIG. 15 is a diagram illustrating the layout design of
a shift register and various wiring lines in the embod-
iment.

MODES FOR CARRYING OUT THE INVENTION

[0051] Hereinafter, embodiments of the present inven-
tion will be described with reference to the accompanying
drawings.

<1. First Embodiment>

<1.1 Overall Configuration and Operation>

[0052] FIG. 1 is a block diagram illustrating the overall
configuration of an active-matrix liquid crystal display de-
vice according to a first embodiment of the present in-
vention. As shown in FIG. 1, the liquid crystal display
device is provided with a power source 100, a DC/DC
converter 110, a display control circuit 200, a source driv-
er (video signal line driver circuit) 300, a gate driver (scan-
ning signal line driver circuit) 400, a common electrode
driver circuit 500, and a display portion 600. Typically,
the gate driver 400 and the display portion 600 are formed
on the same substrate, i.e., they are monolithically
formed.
[0053] The display portion 600 includes a plurality (j)
of source bus lines (video signal lines) SL1 to SLj, a plu-
rality (i) of gate bus lines (scanning signal lines) GL1 to
GLi, and a plurality (i 3 j) of pixel formation portions pro-
vided so as to correspond to their respective intersections
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of the source bus lines SL1 to SLj and the gate bus lines
GL1 to GLi.
[0054] FIG. 2 illustrates an equivalent circuit of a pixel
formation portion P(n,m) within the display portion 600
in the present embodiment. As shown in FIG. 2, each
pixel formation portion P(n,m) includes a TFT 10, which
is a switching element having a gate terminal connected
to a gate bus line GLn and a source terminal connected
to a source bus line SLm passing through the intersection,
a pixel electrode Epix connected to a drain terminal of the
TFT 10, a common electrode Ecom commonly provided
for the pixel formation portions P(i,j), and a liquid crystal
layer commonly provided for the pixel formation portions
P(i,j) and sandwiched between the pixel electrode Epix
and the common electrode Ecom as an electro-optic ele-
ment.
[0055] The liquid crystal layer is (hermetically) sealed
between a substrate on which the pixel electrode Epix is
formed (hereinafter, referred to as a "TFT substrate") and
a substrate on which the common electrode Ecom (along
with color filters, etc.) is formed (hereinafter, referred to
as an "opposing substrate"). Specifically, the liquid crys-
tal layer is sealed internally (on the display portion 600
side) by a seal material provided in a frame area of the
TFT substrate (and a frame area of the opposing sub-
strate). Note that the common electrode Ecom is not nec-
essarily formed on the opposing substrate, and in the
case of, for example, a liquid crystal display device uti-
lizing an electric field horizontal to the surface of a sub-
strate, the common electrode Ecom may be provided on
the TFT substrate side.
[0056] Each of the pixel formation portions P(n,m) has
a liquid crystal capacitance (also referred to as a "pixel
capacitance") C1c formed by the pixel electrode Epix and
the common electrode Ecom opposed thereto with re-
spect to the liquid crystal layer. Each pixel electrode Epix
has two source bus lines SLm and SLm+1 provided on
opposite sides, and is connected to the source bus line
SLm via the TFT 10. Moreover, auxiliary capacitance lines
CsLn are provided in parallel with gate bus lines GLn, and
each of the pixel formation portions P(n,m) has an aux-
iliary capacitance Ccs formed between the pixel elec-
trode Epix and the auxiliary capacitance line CsLn. Here,
the gate bus lines GL1 to GLi and the auxiliary capaci-
tance lines CsL1 to CsLi are made of the same material,
and the wiring line commonly connecting the auxiliary
capacitance lines CsL1 to CsLi outside the display area
is made of the same material as the source bus lines SL1
to SLi.
[0057] The power source 100 supplies a predeter-
mined source voltage to the DC/DC converter 110, the
display control circuit 200, and the common electrode
driver circuit 500. On the basis of the source voltage, the
DC/DC converter 110 generates a predetermined direct-
current voltage for operating the source driver 300 and
the gate driver 400, and supplies the voltage to the source
driver 300 and the gate driver 400. The common elec-
trode driver circuit 500 provides a predetermined poten-

tial Vcom to the common electrode Ecom and the auxiliary
capacitance lines CsL1 to CsLi. Note that the auxiliary
capacitance lines CsL1 to CsLi may be provided with a
potential different from the predetermined potential Vcom
(e.g., by the auxiliary capacitance line driver circuit).
[0058] The display control circuit 200 receives an ex-
ternally transmitted image signal DAT, along with a timing
signal group TG, including a horizontal synchronization
signal, a vertical synchronization signal, etc., and outputs
a digital video signal DV, along with a source start pulse
signal SSP, a source clock signal SCK, a latch strobe
signal LS, a gate start pulse signal GSP, and a gate clock
signal GCK for use in controlling image display on the
display portion 600. Note that in the present embodiment,
the gate clock signal GCK is composed of four phases,
clock signals CK1 to CK4.
[0059] The source driver 300 receives the digital video
signal DV, the source start pulse signal SSP, the source
clock signal SCK, and the latch strobe signal LS outputted
by the display control circuit 200, and applies drive video
signals S(1) to S(j) to the source bus lines SL1 to SLj,
respectively.
[0060] On the basis of the gate start pulse signal GSP
outputted by the display control circuit 200, the gate driver
400 repeats application of active scanning signals Gout (1)
to Gout (i) to the gate bus lines GL1 to GLi in cycles of one
vertical scanning period. Note that detailed descriptions
of the gate driver 400 will be given later.
[0061] The drive video signals S(1) to S(j) are applied
to the source bus lines SL1 to SLj, and the scanning sig-
nals Gout (1) to Gout(1) are applied to the gate bus lines
GL1 to GLi, as described above, so that the display por-
tion 600 displays an image based on the externally trans-
mitted image signal DAT.

<1.2 Layout Design of the Gate Driver and the Wiring>

[0062] The configuration of the gate driver 400 in the
present embodiment will now be described. As shown in
FIG. 3, the gate driver 400 includes a multiple-stage shift
register 410. The display portion 600 has pixels forming
a matrix of i rows x j columns, and the shift register 410
has stages provided in one-to-one correspondence with
the rows of the pixel matrix. In addition, the stages of the
shift register 410 are bistable circuits which are in one of
two states (first and second states) at each point in time,
and output signals indicating their respective states
(hereinafter, referred to as "state signals") . In this man-
ner, the shift register 410 includes i bistable circuits. Note
that the circuit configuration of these bistable circuits is
well-known, and therefore, any detailed description
thereof will be omitted.
[0063] FIG. 4 is a diagram illustrating the layout design
of the shift register 410 in the gate driver 400 and various
wiring lines. As described above, the shift register 410
includes i bistable circuits. Each of the bistable circuits
is provided with an input terminal for receiving any of the
four gate clock signals CK1 to CK4 in their respective

11 12 



EP 2 508 943 B1

8

5

10

15

20

25

30

35

40

45

50

55

phases, an input terminal for receiving a clear signal, an
input terminal for receiving a low-potential direct-current
voltage VSS, and an output terminal for outputting the
scanning signals Gout (1) to Gout (i).
[0064] Each of the bistable circuits is further provided
with output and input terminals for sequentially feeding
the gate start pulse signal GSP and a reset signal from
the previous to the following stage (so as to skip one
stage). Note that these signals may be fed so as to skip
two or more stages. Such input and output terminals for
connecting bistable circuits provided in different stages
are connected by intercircuit lines 411 and 412. In addi-
tion, intercircuit lines for connecting adjacent bistable cir-
cuits are also provided, as shown in FIG. 10.
[0065] In FIG. 4, the gate bus line GL1 to GLi for re-
ceiving the scanning signals Gout (1) to Gout (i) from the
output terminals of the bistable circuits are formed to the
right of the area where the shift register 410 including the
i bistable circuits is formed, the auxiliary capacitance
lines CsL1 to CsLi are formed in parallel therewith, and
furthermore, the first auxiliary capacitance trunk line 430
is provided to electrically connect all of the auxiliary ca-
pacitance lines CsL1 to CsLi. Note that the gate bus lines
GL1 to GLi and the auxiliary capacitance lines CsL1 to
CsLi are provided within the display portion 600, as de-
scribed earlier with reference to FIGS. 1 and 2.
[0066] Here, the first auxiliary capacitance trunk line
430 is preferably wide enough to keep its resistance low
and thereby to maintain the auxiliary capacitance lines
CsL1 to CsLi at the same potential, but in the present
embodiment, the first auxiliary capacitance trunk line 430
by itself is not wide enough to keep its resistance low to
such an extent as to maintain the auxiliary capacitance
lines CsL1 to CsLi at the same potential.
[0067] In addition, provided to the left of the area where
the shift register 410 is formed are a second auxiliary
capacitance trunk line 440 and a drive-signal-supply
trunk line group 420 consisting of a plurality of trunk lines,
both of which extend in the direction in which the bistable
circuits are arranged (in the top-bottom direction of the
figure). The drive-signal-supply trunk line group 420 in-
cludes, from left in the figure, a trunk line for the low-
potential direct-current voltage VSS, four trunk lines for
the four gate clock signals CK1 to CK4 in their respective
phases, and four trunk lines for clear signals. Here, the
drive-signal-supply trunk line group 420 is made of the
same material as the source bus lines SL1 to SLi. These
trunk lines are provided in the area opposite to the display
portion 600 with respect to the shift register 410.
[0068] Here, the second auxiliary capacitance trunk
line 440 is wider than the first auxiliary capacitance trunk
line 430, and the width is large enough to keep its resist-
ance low to such an extent as to maintain the auxiliary
capacitance lines CsL1 to CsLi at the same potential
when the second auxiliary capacitance trunk line 440 is
electrically connected to the first auxiliary capacitance
trunk line 430. Note that, to connect the auxiliary capac-
itance trunk line and the common electrode, in the

present embodiment, a well-known connecting point
(called a common transfer electrode), which is not shown,
is provided so that the auxiliary capacitance line is at the
same potential as the common electrode. The common
transfer electrode may be disposed on the auxiliary ca-
pacitance trunk line or may be provided in the vicinity of
a corner of the substrate and electrically connected to
the auxiliary capacitance trunk line.
[0069] Furthermore, as shown in FIG. 4, a plurality of
drive-signal-supply branch lines 421 (which extend in the
left-right direction in the figure) are provided to apply sig-
nals from the drive-signal-supply trunk line group 420 to
the bistable circuits of the shift register 410. The drive-
signal-supply branch lines 421 connect the trunk lines
for the direct-current voltage VSS and the clear signals
to their corresponding input terminals of all of the bistable
circuits, and also connect any one of the trunk lines for
the four gate clock signals CK1 to CK4 in the respective
phases to its corresponding input terminal of each of the
bistable circuits. These branch and trunk lines are con-
nected via contact holes CT.
[0070] Furthermore, provided between the second
auxiliary capacitance trunk line 440 and the first auxiliary
capacitance trunk line 430 are auxiliary capacitance
branch lines 441 for connecting them. The auxiliary ca-
pacitance branch lines 441 are not disposed between
each bistable circuit and the next, but they are equally
spaced so as to sandwich three bistable circuits there-
between, as shown in FIG. 4. However, parasitic capac-
itances occur between the auxiliary capacitance branch
lines 441 and the bistable circuits or the intercircuit lines
411 and 412 for connecting them (and other intercircuit
lines), and therefore, output signals from the bistable cir-
cuits might vary depending on the presence or absence
of such parasitic capacitances. Therefore, it is preferable
to form the lines in the shape as shown in FIG. 5 or 6 for
the purpose of reducing the parasitic capacitances.
[0071] FIG. 5 is a plan view illustrating exemplary
shapes of the auxiliary capacitance branch line and the
intercircuit line in the present embodiment, and FIG. 6 is
a plan view illustrating exemplary shapes of the auxiliary
capacitance branch line and the intercircuit line in a var-
iant of the present embodiment.
[0072] The intercircuit lines 411 and 412 are formed
so as to be narrowed in the vicinity of their intersections
with the auxiliary capacitance branch lines 441 below (or
above) which they pass, as shown in FIG. 5. Thus, par-
asitic capacitances to be generated with the auxiliary ca-
pacitance branch lines 441 can be reduced.
[0073] Alternatively, as shown in FIG. 6, the intercircuit
lines 411 and 412 are formed so as to be narrowed in
the vicinity of their intersections with the auxiliary capac-
itance branch lines 441 below (or above) which they pass,
and the auxiliary capacitance branch lines 441 are
formed so as to be narrowed in the vicinity of their cor-
responding intersections as well. Thus, parasitic capac-
itances to be generated with the auxiliary capacitance
branch lines 441 can be further reduced when compared
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to the configuration of the present embodiment shown in
FIG. 5. However, the configuration of the present em-
bodiment is preferable in that the resistance of the aux-
iliary capacitance branch lines 441 is not reduced be-
cause the auxiliary capacitance branch lines 441 are
formed so as not to be narrowed in any portion.
[0074] Note that intercircuit lines other than the inter-
circuit lines 411 and 412 shown in FIG. 4 are formed so
as to be narrowed at portions corresponding to intersec-
tions, even if they don’t cross the auxiliary capacitance
branch lines 441 at such portions. The reason for this is
to equalize these other intercircuit lines in terms of re-
sistance between adjacent bistable circuits, but the inter-
circuit lines that don’ t cross the auxiliary capacitance
branch lines 441 may have no narrower portions, as in
the case of the intercircuit lines 411 and 412. Moreover,
the intercircuit lines 411 and 412 may be formed so as
to be narrowed at portions that correspond to intersec-
tions but don’t cross the auxiliary capacitance branch
lines 441 as shown in FIG. 4.
[0075] Furthermore, the first and second auxiliary ca-
pacitance trunk lines 430 and 440 are formed with the
same wiring as the auxiliary capacitance branch lines
441 and the auxiliary capacitance lines CsL1 to CsLi, as
shown in FIG. 4, and these lines are made of the same
material as the gate bus lines GL1 to GLi. Accordingly,
the trunk lines and the branch lines are not required to
be connected using contact holes CT. Note that the gate
bus lines GL1 to GLi are connected to output terminals
of the bistable circuits, which are made of the same ma-
terial as the source bus lines SL1 to SLj, outside the dis-
play portion, and the drive-signal-supply trunk line group
is made of the same material as the source bus lines SL1
to SLj. Here, in the case where the drive-signal-supply
trunk line group is made of the same material as the gate
bus lines GL1 to GLi, if the first and second auxiliary ca-
pacitance trunk lines 430 and 440 and the auxiliary ca-
pacitance branch lines 441 are made of the same mate-
rial as the source bus lines SL1 to SLj, the trunk lines and
the branch lines are not required to be connected using
contact holes CT. Hereinafter, the structure of the contact
holes CT for connecting the drive-signal-supply trunk line
group 420 to the branch lines will be described with ref-
erence to FIG. 7.
[0076] FIG. 7 is a cross-sectional view illustrating the
structure of a contact hole. FIG. 7 shows a source ma-
terial 40 as part of the drive-signal-supply trunk line group
420, a gate material 41 as part of the drive-signal-supply
branch line 421, an interlayer insulating film 45, and a
pixel electrode material 46 provided over a contact hole
CT to electrically connect the source material 40 and the
gate material 41.
[0077] Here, the interlayer insulating film 45 is an or-
ganic film, an inorganic film, or a lamination thereof, and
since its configuration is the same as a well-known con-
figuration, any detailed description thereof will be omit-
ted. Moreover, the pixel electrode material 46 is formed
in the same production process and of the same material

(e.g., ITO) as the pixel electrodes of the aforementioned
pixel formation portions. Note that such a wiring formation
process and a wiring connection process using contact
holes are well-known, and therefore, any detailed de-
scriptions thereof will be omitted, but briefly, the source
material 40, the gate material 41, and the interlayer in-
sulating film 45 are formed on a glass substrate in a well-
known production process before a contact hole is pro-
vided so as to expose the gate material 41. An ITO film
is formed over the contact hole as the pixel electrode
material 46 so as to contact the exposed gate material
41. The ITO film connects the source material 40 and the
gate material 41.
[0078] Note that the wiring connection process using
contact holes allows various well-known configurations
to be employed, and for example, contact holes to expose
the gate material 41 and contact holes to expose the
source material 40 may be adjacently formed and com-
monly connected by the pixel electrode material 46,
thereby connecting the source material 40 and the gate
material 41.
[0079] Here, the pixel electrode material is exposed on
the contact holes CT, as shown in FIG. 7 (and as in the
aforementioned well-known configuration), and there-
fore, the seal material might damage the pixel electrode
material composed of ITO. Specifically, as described ear-
lier, the seal material in some cases is mixed with a spac-
er material (e.g., fiber glass) or suchlike for the purpose
of sandwiching a cell gap, and the spacer material con-
tacting the pixel electrode material might result in partial
breakage, disconnection, etc. Consequently, any in-
crease in resistance and disconnection might occur at
connecting points. Note that such breakage and discon-
nection similarly occur even when a well-known material,
such as IZO (indium zinc oxide), is used in the pixel elec-
trode material.
[0080] Furthermore, to electrically connect the com-
mon electrode Ecom formed on the opposing substrate
and corresponding wiring (e.g., the second auxiliary ca-
pacitance trunk line 440) on the TFT substrate, it is known
that the seal material is mixed with well-known conduc-
tive particles (elastic substances coated with gold, silver
or the like). This configuration might cause current to leak
from the pixel electrode material exposed over the con-
tact holes via the mixed conductive particles.
[0081] Accordingly, the contact holes shown in FIG. 4
are preferably not overlaid with the seal material as much
as possible. In FIG. 4, the area that is overlaid with the
seal material is shown as Asm, and the area that is not
overlaid with the seal material and thereby has a liquid
crystal sealed therein is shown as A1c. As can be appre-
ciated from FIG. 4, among a number of contact holes CT
provided in the drive-signal-supply trunk line group 420,
those formed in two trunk lines on the right side of the
figure are not overlaid with the seal material. Therefore,
these contact holes are resistant to partial breakage and
disconnection or current leakage, so that occurrence of
abnormal operation can be generally inhibited.
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[0082] Furthermore, the bistable circuits included in
the shift register are not overlaid with the seal material
at all. Therefore, there is no variation in the range to be
overlaid with the liquid crystal, so that there is no varia-
bility of output signals among the circuits.
[0083] The reason why the present embodiment can
eliminate or reduce the effect of the seal material in such
a manner is that the second auxiliary capacitance trunk
line 440 is additionally provided and disposed at the clos-
est position to the periphery of the substrate. Assuming
that the second auxiliary capacitance trunk line 440 is
not provided at all, the area that would be overlaid with
the seal material is positioned as shown in FIG. 8.
[0084] FIG. 8 is a diagram illustrating the layout design
of a shift register in a gate driver and various wiring lines
where no second auxiliary capacitance trunk line is as-
sumed to be additionally provided. As shown in FIG. 8,
area Asm overlaid with the seal material spreads over
portions of the bistable circuits in the shift register 410,
and the overlaid area is not consistent among the bistable
circuits. More specifically, the seal material is applied be-
tween the TFT substrate and the opposing substrate, and
thereafter cured by heat, ultraviolet radiation, or both. At
this time, the seal material does not expand uniformly
but within the range from tens to hundreds of micrometers
depending on various conditions. Accordingly, due to
such nonuniformity, area Asm overlaid with the seal ma-
terial becomes irregular over the bistable circuits in the
shift register 410.
[0085] Furthermore, as shown in FIG. 8, a number of
contact holes CT provided in the drive-signal-supply
trunk line group 420 are all located in area Asm overlaid
with the seal material, and therefore, all of the contact
holes CT might have partial breakage and disconnection,
current leakage, etc., mentioned earlier.
[0086] On the other hand, when compared to the hy-
pothetical configuration shown in FIG. 8, the configura-
tion of the present embodiment shown in FIG. 4 allows
reduction in the number of contact holes CT (provided in
the drive-signal-supply trunk line group 420) in area Asm
overlaid with the seal material, thereby reducing the pos-
sibility of partial breakage and disconnection, current
leakage, etc., mentioned earlier.
[0087] Furthermore, in the configuration of the present
embodiment shown in FIG. 8, unlike in the hypothetical
configuration shown in FIG. 8, the bistable circuits includ-
ed in the shift register 410 are not located within area
Asm overlaid with the seal material, and therefore, they
are uniformly overlaid with the liquid crystal (i.e., the
range to be overlaid does not vary), resulting in no vari-
ability of output signals among the circuits.

<1.3 Effect>

[0088] As described above, in the present embodi-
ment, the second auxiliary capacitance trunk line 440 is
additionally provided and disposed at the closest position
to the periphery of the substrate, so that the extent of an

area overlaid with a seal material within a wiring area for
providing signals to a shift register can be reduced with-
out increasing a frame area and overlaying the shift reg-
ister with the seal material. Consequently, it is possible
to reduce the possibility where partial breakage and dis-
connection, current leakage, etc., mentioned earlier, oc-
cur in contact holes CT, thereby preventing variability in
output signals of bistable circuits in the shift register due
to varying capacitances.
[0089] Furthermore, disposing the second auxiliary ca-
pacitance trunk line 440 at the closest position to the
periphery (edge) of the substrate makes it possible to
dispose contact holes CT in positions significantly dis-
tanced from the edge of the substrate. Thus, it is possible
to prevent or reduce wiring corrosion due to humidity.
Specifically, ITO, a pixel electrode material exposed over
the contact holes CT, is susceptible to corrosion due to
humidity, and in the case where aluminum is used as a
gate or source material, corrosion due to humidity readily
occurs as well. Accordingly, the configuration of the
present embodiment, which allows contact holes CT to
be significantly distanced from the edge of the substrate
where moisture in the air readily enters, can prevent or
reduce wiring corrosion due to humidity.
[0090] Furthermore, disposing the second auxiliary ca-
pacitance trunk line 440 at the closest position to the
periphery (edge) of the substrate allows a large capaci-
tance (formed by the second auxiliary capacitance trunk
line 440) to be located between the bistable circuits of
the shift register and the edge of the substrate. Thus, the
bistable circuits can be protected from electro static dis-
charge (ESD) which takes place outside the substrate.
Moreover, in the case where other wiring for disconnec-
tion correction and investigation is not located between
the edge of the substrate and the second auxiliary ca-
pacitance trunk line 440, the wiring can be protected from
electrostatic discharge. Note that by using the potential
of the second auxiliary capacitance trunk line 440 as a
common potential, the effect of protection from electro-
static discharge can be further increased.

<2. Second Embodiment>

<2.1 Overall Configuration and Operation>

[0091] The overall configuration of the liquid crystal dis-
play device in the present embodiment is the same as in
the first embodiment shown in FIG. 1, the configurations
of the pixel formation portion P and the gate driver 400
are the same as those shown in FIGS. 2 and 3, respec-
tively, in the first embodiment, the same elements are
denoted by the same characters, and any descriptions
thereof will be omitted.
[0092] In the present embodiment, in addition to the
first and second auxiliary capacitance trunk lines 430 and
440 in the first embodiment shown in FIG. 4, end auxiliary
capacitance lines are provided to connect ends of these
trunk lines. This characteristic feature will be described
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with reference to FIG. 9.

<2.2 Layout Design of the Gate Driver and the wiring>

[0093] FIG. 9 is a diagram illustrating the layout design
of the shift register 410 in the gate driver 400 and various
wiring lines in the present embodiment. In FIG. 9, there
are provided the shift register 410 composed of i bistable
circuits, the first auxiliary capacitance trunk line 430 for
electrically connecting all of the auxiliary capacitance
lines CsL1 to CsLi, the second auxiliary capacitance trunk
line 440, the drive-signal-supply trunk line group 420, and
various wiring lines, such as the auxiliary capacitance
branch lines, as in FIG. 4, and unlike in the configuration
shown in FIG. 4, an end auxiliary capacitance line 450
is further provided.
[0094] The end auxiliary capacitance line 450 is posi-
tioned so as to connect one end (top side of the figure)
of the first auxiliary capacitance trunk line 430 to one end
(top side of the figure) of the second auxiliary capacitance
trunk line 440, as shown in FIG. 9. Moreover, although
not shown here, a similar end auxiliary capacitance line
is positioned so as to connect the other end (to be located
on the bottom side of the figure) of the first auxiliary ca-
pacitance trunk line 430 to the other end (to be located
on the bottom side of the figure) of the second auxiliary
capacitance trunk line 440.
[0095] In this manner, the end auxiliary capacitance
line 450, the unillustrated end auxiliary capacitance line,
and the first and second auxiliary capacitance trunk lines
430 and 440 are arranged in a relationship so as to sur-
round the bistable circuits of the shift register 410. Thus,
the bistable circuits can be more effectively protected
from electrostatic discharge (ESD) which takes place out-
side the substrate.
[0096] Note that even if only one of the end auxiliary
capacitance line 450 and the unillustrated end auxiliary
capacitance line is disposed, the bistable circuits can be
protected from electrostatic discharge at the edge of the
substrate where the end auxiliary capacitance line is pro-
vided, and therefore, the effect of electrostatic protection
can be increased compared to the first embodiment.

<2.3 Effect>

[0097] As described above, in addition to achieving
each of the aforementioned effects of the first embodi-
ment, the present embodiment makes it possible to in-
crease the effect of electrostatic protection by additionally
providing the second auxiliary capacitance trunk line 440
(along with the unillustrated end auxiliary capacitance
line), so that the bistable circuits can be protected from
electrostatic discharge at the edge of the substrate where
the end auxiliary capacitance line is provided.

<3. Third Embodiment>

<3.1 Overall Configuration and Operation>

[0098] The overall configuration of the liquid crystal dis-
play device in the present embodiment is the same as in
the first embodiment shown in FIG. 1, the configurations
of the pixel formation portion P and the gate driver 400
are the same as those of the first embodiment respec-
tively shown in FIGS. 2 and 3, the same elements are
denoted by the same characters, and any descriptions
thereof will be omitted.
[0099] In the present embodiment, as in the first em-
bodiment shown in FIG. 4, the auxiliary capacitance
branch lines 441 are provided between the second aux-
iliary capacitance trunk line 440 and the first auxiliary
capacitance trunk line 430 so as to connect them, but
unlike in the case shown in FIG. 4, the auxiliary capaci-
tance branch lines 441 are provided between each bist-
able circuit and the next. This characteristic feature will
be described with reference to FIG. 10.

<3.2 Layout Design of the Gate Driver and the Wiring>

[0100] FIG. 10 is a diagram illustrating the layout de-
sign of the shift register 410 in the gate driver 400 and
various wiring lines in the present embodiment. In FIG.
10, there are provided the shift register 410 composed
of i bistable circuits, the first auxiliary capacitance trunk
line 430 for electrically connecting all of the auxiliary ca-
pacitance lines CsL1 to CsLi, the second auxiliary capac-
itance trunk line 440, the drive-signal-supply trunk line
group 420, and various wiring lines, such as the auxiliary
capacitance branch lines, as in FIG. 4, and unlike in the
configuration shown in FIG. 4, the auxiliary capacitance
branch lines 441 are provided between the bistable cir-
cuits of the shift register 410.
[0101] Note that parasitic capacitances occur between
the auxiliary capacitance branch lines 441 and the bist-
able circuits or the intercircuit lines 411 and 412 for con-
necting them (and other intercircuit lines), and therefore,
it is preferable to form the lines in the shape shown in
FIG. 5 or 6, as described earlier, for the purpose of re-
ducing such parasitic capacitances.

<3.3 Effect>

[0102] As described above, in addition to achieving
each of the aforementioned effects of the first embodi-
ment, the present embodiment makes it possible to
equalize the effect of parasitic capacitances between the
auxiliary capacitance branch lines 441 and the bistable
circuits (and their intercircuit lines) by providing the aux-
iliary capacitance branch lines 441 between the bistable
circuits of the shift register 410. Thus, it is possible to
inhibit variability in output signals among the circuits.
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<4. Fourth Embodiment>

<4.1 Overall Configuration and Operation>

[0103] The overall configuration of the liquid crystal dis-
play device in the present embodiment is almost the
same as in the first embodiment shown in FIG. 1, the
configuration of the pixel formation portion P is the same
as that of the first embodiment shown in FIG. 2, the same
elements are denoted by the same characters, and any
descriptions thereof will be omitted. In the present em-
bodiment, unlike in the first embodiment, the gate driver
400 includes a left-side shift register 410 and a right-side
shift register 413.
[0104] Specifically, as shown in FIG. 11, the gate driver
400 in the present embodiment includes the multi-stage
shift register 410 provided to the left (in the figure) of the
display portion 600 and the multi-stage shift register 413
provided to the right (in the figure) of the display portion
600. These shift registers have the same configuration
composed of i bistable circuits, receive the same signals,
such as clock signals, and then output the same scanning
signals to the same gate bus lines from opposite sides
(left or right in the figure) . As a result, it is possible to
drive the gate bus lines without rounding the waveform
of the scanning signals.
[0105] In this manner, the shift registers 410 and 413
are provided on the left and right sides, and therefore,
unlike in the case shown in FIG. 4, the drive-signal-supply
trunk line group 420 for driving them, the first and second
auxiliary capacitance trunk lines 430 and 440, various
other wiring lines, etc., are provided on each of the sides
to the left and right of the display portion 600. This char-
acteristic feature will be described with reference to FIG.
12.

<4.2 Layout Design of the Gate Driver and the Wiring>

[0106] FIG. 12 is a diagram illustrating the layout de-
sign of the shift registers 410 and 413 in the gate driver
400 and various wiring lines in the present embodiment.
In FIG. 12, provided in a frame area to the left of the
display portion 600 are the shift register 410 composed
of i bistable circuits, the first auxiliary capacitance trunk
line 430 for electrically connecting all of the auxiliary ca-
pacitance lines CsL1 to CsLi, the second auxiliary capac-
itance trunk line 440, the drive-signal-supply trunk line
group 420, and various wiring lines, such as the auxiliary
capacitance branch lines 441, as in FIG. 4, and also pro-
vided in the frame area to the right of the display portion
600 are the shift register 413 and the various wiring lines,
which are the same as their counterparts and only differ
in the positions.
[0107] Here, the auxiliary capacitance branch lines
441 and 442 formed in the frame area to the left and right,
respectively, of the display portion 600, are disposed
such that their corresponding rows are positioned devi-
ating from each other, as shown in FIG. 12. Specifically,

the auxiliary capacitance branch line 441 is provided be-
tween the first and second bistable circuits of the shift
register 410, whereas the auxiliary capacitance branch
line 442 is provided between the second and third bist-
able circuits of the shift register 413.
[0108] In this manner, the auxiliary capacitance branch
lines are provided deviating from each other on the sides
to the left and right of the display portion 600, such that
their positions correspond to different rows. As a result,
(two) bistable circuits affected by the auxiliary capaci-
tance branch line 441 cannot be the same (two) bistable
circuits affected by the auxiliary capacitance branch line
442. Thus, it is possible to avoid or reduce the possibility
where any bistable circuit being significantly affected by
a specific gate bus line coupled thereto results in varia-
bility of output signals between the bistable circuit cou-
pled to the gate bus line and unaffected bistable circuits.
[0109] Note that in the configuration shown in FIG. 12,
both the second bistable circuits are affected by the aux-
iliary capacitance branch lines, but the first and third bist-
able circuits are affected by only one of the auxiliary ca-
pacitance branch lines 441 and 442, so that variability in
output signals of the bistable circuits can be reduced.
However, in the case where it is desirable to further re-
duce the variability, the auxiliary capacitance branch
lines 441 and 442 may be disposed such that the bistable
circuits are affected by only one or none of the auxiliary
capacitance branch lines 441 and 442.
[0110] Furthermore, in a configuration similar to the
third embodiment, the auxiliary capacitance branch lines
441 may be provided between every other bistable circuit
of the shift register 410, and the auxiliary capacitance
branch lines 442 may be provided between every other
bistable circuit of the shift register 413, but not in positions
corresponding to the same rows as the auxiliary capac-
itance branch lines 441. As a result, it is possible to make
the influence of parasitic capacitances generally uniform
between the auxiliary capacitance branch lines 441 and
442 and the bistable circuits (and other intercircuit lines),
(although different between the left and right sides).
Thus, it is possible to further inhibit variability in output
signals of the circuits.
[0111] Furthermore, in the present embodiment, the
end auxiliary capacitance line 451, which is almost the
same as that in the second embodiment shown in FIG.
9, is provided (along with an unillustrated other end aux-
iliary capacitance line), but unlike in the second embod-
iment, the end auxiliary capacitance line 451 is provided
so as to connect one end of the first auxiliary capacitance
trunk line 430 formed on the left side in the frame area
to one end of the first auxiliary capacitance trunk line 430
formed on the right side in the frame area, i.e., so as to
surround the display portion 600. As a result, it is possible
to further increase the effect of protection from electro-
static discharge at the edge of the substrate where the
end auxiliary capacitance lines are provided. Note that
similar to the second embodiment, one of the two end
auxiliary capacitance lines may be omitted.
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[0112] In particular, by designing each source bus line
so as not to cross the end auxiliary capacitance line 451
at the tip opposite to where the source driver is disposed,
it is rendered possible to allow the source bus lines and
TFTs in the display portion to have an enhanced electro-
static protection effect.

<4.3 Effect>

[0113] As described above, in the present embodi-
ment, in addition to achieving each of the aforementioned
effects of the first embodiment, the auxiliary capacitance
branch lines 441 and 442 are formed on the left and right
sides, respectively, within the frame area, so as not to
be at corresponding positions in the same row, so that it
is possible to avoid or reduce the possibility where any
bistable circuit being significantly affected by a specific
gate bus line coupled thereto results in variability of out-
put signals between the bistable circuit coupled to the
gate bus line and unaffected bistable circuits.
[0114] Note that in the present embodiment, each sin-
gle scanning signal line is driven from opposite ends, but
even in the case where each single scanning signal line
is driven from one end (typically, on the side determined
alternatingly in the arrangement direction of the scanning
signal line), scanning signal lines are divided into a group
to be driven by the left-side shift register 410 and a group
to be driven by the right-side shift register 413, which
makes it possible to reduce the size of the bistable circuits
in the arrangement direction, so that the extent of an area
overlaid with a seal material in the wiring for providing
signals to the scanning signal line driver circuit can be
reduced without overlaying the scanning signal line driver
circuit with the seal material.

<5. Fifth Embodiment>

<5.1 Overall Configuration and Operation>

[0115] The overall configuration of the liquid crystal dis-
play device in the present embodiment is the same as in
the first embodiment shown in FIG. 1, the configurations
of the pixel formation portion P and the gate driver 400
are the same as those of the first embodiment shown in
FIGS. 2 and 3, respectively, the same elements are de-
noted by the same characters, and any descriptions
thereof will be omitted.
[0116] In the present embodiment, various wiring lines
are provided as in the first embodiment shown in FIG. 4,
but in the present embodiment, openings are provided
in the second auxiliary capacitance trunk line 440 and
the widest line for direct-current voltage VSS in the drive-
signal-supply trunk line group 420. This characteristic
feature will be described with reference to FIG. 13.

<5.2 Layout Design of the Wiring>

[0117] FIG. 13 is a diagram illustrating the layout de-

sign of various wiring lines in the present embodiment.
Slit-like openings are provided in the second auxiliary
capacitance trunk line 440 and a line 420a for direct-
current voltage VSS, which is the widest line in the drive-
signal-supply trunk line group 420, as shown in FIG. 13.
[0118] The openings have the function of allowing a
seal material positioned thereabove to be reliably cured.
Specifically, in the case where a photo, e.g., UV, curable
(or thermosetting) seal material is used, little light reach-
es the seal material on wiring lines not penetrable to light.
This is particularly true on wide lines. Therefore, open-
ings for light to pass through are formed in wide lines,
thereby reliably curing the seal material.
[0119] Furthermore, in the case where a seal material
not to be cured by light (e.g., to be cured by heat only)
is used, the openings do not function to allow the seal
material to be reliably cured, but working conditions of
the seal material, for example, as to the width and wheth-
er or not the seal material has been completely cured,
can be observed via the openings. Specifically, the work-
ing conditions of the seal material cannot be normally
studied through the wiring portion formed on the glass
substrate, but it is possible if openings are formed. More-
over, a black matrix is normally formed in the area of the
opposing substrate (to be attached) that corresponds to
the frame area, and therefore, the working conditions of
the seal material cannot be studied from the opposing
substrate side. Accordingly, by providing the openings,
it is rendered possible to readily study the working con-
ditions of the seal material (on the wiring), which is nor-
mally difficult.

<5.3 Effect>

[0120] As described above, in the present embodi-
ment, in addition to achieving each of the aforementioned
effects of the first embodiment, openings are provided in
wide wiring lines on which the seal material is provided,
specifically, the second auxiliary capacitance trunk line
440 and at least the widest line (e.g., the wiring line 420a
for direct-current voltage VSS) of the drive-signal-supply
trunk line group 420, so that a photo-curable sealmaterial
canbe reliablyhardened, and working conditions of the
seal material on the wiring lines can be readily studied.

<6. Sixth Embodiment>

<6.1 Overall Configuration and Operation>

[0121] The overall configuration of the liquid crystal dis-
play device in the present embodiment is almost the
same as in the first embodiment shown in FIG. 1, but
significantly differs in that, in the present embodiment,
each pixel formation portion is composed of two subpixel
formation portions Pa and Pb (hereinafter, also referred
to as a lower subpixel Pa and an upper subpixel Pb), and
auxiliary capacitance lines for providing different poten-
tials are connected to the subpixel formation portions Pa
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and Pb, respectively. Except for these, the configuration
of the gate driver 400 and other features are the same
as in the first embodiment, the same elements are de-
noted by the same characters, and any descriptions
thereof will be omitted. The configurations of the subpixel
formation portions Pa and Pb will now be described with
reference to FIG. 14.
[0122] FIG. 14 illustrates an equivalent circuit of a pixel
formation portion composed of subpixel formation por-
tions Pa(n,m) and Pb(n,m) in the display portion 600 of
the present embodiment. As shown in FIG. 14, each of
the subpixel formation portions Pa(n,m) and Pb(n,m) in-
cludes a TFT 10, which is a switching element having a
gate terminal connected to a gate bus line GLn and a
source terminal connected to a source bus line SLm pass-
ing through the intersection, a pixel electrode Epix con-
nected to a drain terminal of the TFT 10, a common elec-
trode Ecom commonly provided for the pixel formation
portions, and a liquid crystal layer commonly provided
for the pixel formation portions and sandwiched between
the pixel electrode Epix and the common electrode Ecom
as an electro-optic element.
[0123] Moreover, an auxiliary capacitance line CsLn is
provided in parallel with gate bus lines GLn, and auxiliary
capacitances Ccs are formed between the pixel electrode
Epix and an auxiliary capacitance line CsLn-1 in the upper
subpixel formation portion Pb(n,m) and between the pixel
electrode Epix and the auxiliary capacitance line CsLn in
the lower subpixel formation portion Pa(n,m). In addition,
the auxiliary capacitance line CsLn-1 (along with every
other adjacent auxiliary capacitance line) is driven by an
upper auxiliary capacitance line driver circuit 700b at a
predetermined potential, and the auxiliary capacitance
line CsLn (along with every other adjacent auxiliary ca-
pacitance line) is driven by a lower auxiliary capacitance
line driver circuit 700a at a predetermined potential dif-
ferent from the potential provided by the upper auxiliary
capacitance line driver circuit 700b. In this manner, each
single pixel formation portion is divided into two subpixel
formation portions, the potentials of the auxiliary capac-
itance lines are caused to vary differently, as described
above, to change their holding potentials, thereby achiev-
ing a wide viewing angle, and this configuration is well-
known in the field of liquid crystal panels or suchlike for
use in televisions, for example.
[0124] For the two types of auxiliary capacitance lines
to which their respective different potentials are provided
by the upper auxiliary capacitance line driver circuit 700b
and the lower auxiliary capacitance line driver circuit
700a, as described above, two types of auxiliary capac-
itance trunk lines and two types of auxiliary capacitance
branch lines are required. This characteristic feature will
be described with reference to FIG. 15.

<6.2 Layout Design of the Gate Driver and the Wiring>

[0125] FIG. 15 is a diagram illustrating the layout de-
sign of the shift register 410 in the gate driver 400 and

various wiring lines in the present embodiment. In FIG.
15, there are provided the shift register 410 composed
of i bistable circuits, the second auxiliary capacitance
trunk line 440, theintercircuit lines, etc., which are the
same as those shown in FIG. 4 above, and there are also
provided a first lower auxiliary capacitance trunk line
430a, a second lower auxiliary capacitance trunk line
440a, and a lower auxiliary capacitance branch line 441a
for electrically connecting them, as well as a first upper
auxiliary capacitance trunk line 430b, a second upper
auxiliary capacitance trunk line 440b, and an upper aux-
iliary capacitance branch line 441b for electrically con-
necting them.
[0126] Here, as shown in FIG. 15, the first lower aux-
iliary capacitance trunk line 430a is electrically connected
to lower auxiliary capacitance lines (including the auxil-
iary capacitance line CsLn), which are the part of the aux-
iliary capacitance lines CsL1 to CsLi that provides pre-
determined potentials to the lower pixel formation por-
tions Pa, via branch lines arranged so as to extend over
the first upper auxiliary capacitance trunk line 430b. Note
that these branch lines are made of the same material
as source bus lines SL1 to SLj.
[0127] In addition, the first lower auxiliary capacitance
trunk line 430a is connected to and made of the same
material as the lower auxiliary capacitance branch line
441a (i.e., the same material as the gate bus lines GL1
to GLi), and the first lower auxiliary capacitance trunk line
430a is electrically connected to the lower auxiliary ca-
pacitance branch line 441a and the second lower auxil-
iary capacitance trunk line 440a via branch lines which
are arranged so as to extend over the second upper aux-
iliary capacitance trunk line 440b. Note that these branch
lines are made of the same material as the source bus
lines SL1 to SLj.
[0128] Furthermore, the first upper auxiliary capaci-
tance trunk line 430b is electrically connected to upper
auxiliary capacitance lines (including the auxiliary capac-
itance line CsLn+i), which are the part of the auxiliary ca-
pacitance lines CsL1 to CsLi that provides predetermined
potentials to the upper pixel formation portions Pb.
[0129] Further still, the second upper auxiliary capac-
itance trunk line 440b is connected to and made of the
same material as the upper auxiliary capacitance branch
line 441a (i.e., the same material as the gate bus lines
GL1 to GLi), and the second upper auxiliary capacitance
trunk line 440b is electrically connected to the upper aux-
iliary capacitance branch line 441b and the first upper
auxiliary capacitance trunk line 430b via branch lines
which are arranged so as to extend over the first lower
auxiliary capacitance trunk line 430a. Note that these
branch lines are made of the same material as the source
bus lines SL1 to SLj.
[0130] In this manner, the auxiliary capacitance lines,
the first and second auxiliary capacitance trunk lines, and
the auxiliary capacitance branch lines for connecting
them are each provided in two types, so that potentials
held in two subpixel formation portions included in each
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single pixel formation portion can be caused to vary dif-
ferently, thereby making it possible to achieve a wide
viewing angle for liquid crystal panels or suchlike for use
in televisions, for example.
[0131] Note that in the present embodiment, the aux-
iliary capacitance lines, the auxiliary capacitance trunk
lines, and the auxiliary capacitance branch lines are each
provided in two types, but they may be provided in an
appropriate number of types, such as four or eight types,
in accordance with the number of subpixel formation por-
tions to which different potentials are provided within
each single pixel formation portion.

<6.3 Effect>

[0132] As described above, in the present embodi-
ment, in addition to achieving each of the aforementioned
effects of the first embodiment, the auxiliary capacitance
lines, the auxiliary capacitance trunk lines, and the aux-
iliary capacitance branch lines are each provided in a
plurality of types, so that potentials held in a plurality of
subpixel formation portions included in each single pixel
formation portion are caused to vary differently, thereby
increasing the viewing angle of liquid crystal panels.

<7. Variant of the Embodiments>

[0133] In each of the embodiments, one or more first
auxiliary capacitance trunk lines are provided, but they
may be omitted with the second auxiliary capacitance
trunk line being provided alone. In such a configuration,
the positions of the bistable circuits included in the shift
register can be moved away from the edge of the liquid
crystal panel toward the display portion 600 (i.e., to the
right in the figures) by a distance equivalent to the width
of the area where the first auxiliary capacitance trunk line
is provided, so that the extent of the part of the wiring
area for providing signals to the shift register that is over-
laid with a seal material can be further reduced without
increasing the frame area and overlaying the shift register
with the seal material, and furthermore, wiring corrosion
in contact holes CT due to humidity can be prevented or
reduced.
[0134] However, in the configuration of the variant, it
is necessary to provide a predetermined potential to the
auxiliary capacitance lines CsL1 to CsLi by the second
auxiliary capacitance trunk line alone, and therefore, if
any one of the auxiliary capacitance branch lines 441 is
cut (during the production process), it is not possible to
provide the predetermined potential to the auxiliary ca-
pacitance lines CsL1 to CsLi using the first auxiliary ca-
pacitance trunk line, resulting in a defective product and
a reduced yield.
[0135] Furthermore, in the configuration of the variant,
the second auxiliary capacitance trunk line alone might
not be able toprovide the predetermined potential uni-
formly to the auxiliary capacitance lines CsLi to CsLi. The
reason for this is as follows. Specifically, the auxiliary

capacitance branch lines 441 are susceptible to potential
variations due to parasitic capacitances, for example, at
crossing points with intercircuit lines, as described above,
and therefore, a uniform potential might not be provided.
In addition, when compared to auxiliary capacitance lines
connected in the vicinity of the end of the second auxiliary
capacitance trunk line that is proximal to the power
source, auxiliary capacitance lines connected in the vi-
cinity of the distal end are prone to signal delays, and
might be able to provide a uniform potential. In particular,
in the case where the auxiliary capacitance lines are driv-
en by alternating current, the signal delays might result
in reduced display quality such as a phenomenon where
shadowy images are displayed (referred to as a shad-
owing phenomenon). Accordingly, in the case where pri-
ority is given to a predetermined potential being uniformly
provided to the auxiliary capacitance lines CsL1 to CsLi,
the configurations of the embodiments are preferable.
[0136] Note that the embodiments are merely illustra-
tive, and by appropriately combining their characteristic
components or in combination with well-known different
components, the present invention can be applied to di-
verse variants.

INDUSTRIAL APPLICABILITY

[0137] The present invention is applied to, for example,
active-matrix liquid crystal display devices or suchlike,
and is suitable for liquid crystal display devices in which
shift registers included in scanning signal line driver cir-
cuits and various wiring lines are laid out in frame areas.

DESCRIPTION OF THE REFERENCE CHARACTERS

[0138]

100 power source
200 display control circuit
300 source driver (video signal line driver cir-

cuit)
400 gate driver (scanning signal line driver

circuit)
410, 413 shift register
411, 412 intercircuit line
420 drive-signal-supply trunk line group
421 drive-signal-supply branch line group
430 first auxiliary capacitance trunk line
440 second auxiliary capacitance trunk line
441 auxiliary capacitance branch line
451 end auxiliary capacitance line
500 common electrode driver circuit
600 display portion
CT contact hole
Vcom common potential
SL1 to SLj source bus line
GL1 to GLi gate bus line
CsL1 to CsLi auxiliary capacitance line
GSP gate start pulse signal
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GCK gate clock signal
CK1 to CK4 first to fourth gate clock signals

Claims

1. An active-matrix liquid crystal display device com-
prising a first substrate including a display area (600)
and on which a plurality of pixel formation portions
(P(n,m)) for forming an image to be displayed are
arranged in a matrix, a second substrate opposed
to the first substrate, and a liquid crystal layer sealed
between the first and second substrates by a prede-
termined seal material,
wherein the first substrate includes:

a plurality of video signal lines (SL) for transmit-
ting signals to represent the image to be dis-
played;
a plurality of scanning signal lines (GL) crossing
the video signal lines (SL);
a plurality of auxiliary capacitance lines (CsL);
an auxiliary capacitance trunk line provided so
as to extend in an arrangement direction of the
auxiliary capacitance lines (CsL) and electrically
connect to the auxiliary capacitance lines (CsL);
and
a scanning signal line driver circuit (400) includ-
ing a group of circuits (410, 413) for selectively
driving the scanning signal lines (GL), and
at least a part of the auxiliary capacitance trunk
line includes trunk lines provided between the
scanning signal line driver circuit (400) and an
edge of the first substrate that is opposite to the
display area with respect to the scanning signal
line driver circuit (400),
characterized
in that the auxiliary capacitance lines extend in
parallel with the scanning signal lines
wherein the auxiliary capacitance trunk line in-
cludes:

a first auxiliary capacitance trunk line (430)
provided between the scanning signal line
driver circuit (400) and the display area; and
a second auxiliary capacitance trunk line
(440) provided between the scanning signal
line driver circuit (400) and the edge of the
first substrate that is opposite to the display
area (600) with respect to the scanning sig-
nal line driver circuit (400);
the display device further comprising a
drive-signal-supply trunk line for transmit-
ting a drive signal to drive the scanning sig-
nal line driver circuit (400), the drive-signal-
supply trunk line being provided so as to
extend in the arrangement direction be-
tween the second auxiliary capacitance

trunk line and the scanning signal line driver
circuit (400).

2. The liquid crystal display device according to claim
1, wherein,
the seal material is disposed stretching from near
the edge of the first substrate to a predetermined
position on the drive-signal-supply trunk line.

3. The liquid crystal display device according to claim
2, further comprising a plurality of drive-signal-sup-
ply branch lines (421) connected to the drive-signal-
supply trunk line via contact holes (CT), thereby con-
necting the drive-signal-supply trunk line to the group
of circuits (410, 413), wherein,
the seal material is disposed stretching from near
the edge of the first substrate to the predetermined
position over a part of the contact holes.

4. The liquid crystal display device according to claim
1, wherein the second auxiliary trunk capacitance
line (440) is wider than the first auxiliary capacitance
trunk line (430).

5. The liquid crystal display device according to claim
1, wherein the first auxiliary capacitance trunk line
(430) is made of the same material as the second
auxiliary capacitance trunk line (440).

6. The liquid crystal display device according to claim
1, further comprising a plurality of auxiliary branch
lines (441, 442) between the first and second auxil-
iary capacitance trunk lines (430, 440), the connect-
ing the first and second auxiliary capacitance trunk
lines (430, 440), wherein,
the auxiliary branch lines (441, 442) are disposed at
approximately equal intervals in the arrangement di-
rection such that each auxiliary branch line passes
between two circuits adjacent in the arrangement
direction within the group of circuits (410,413).

7. The liquid crystal display device according to claim
1, further comprising:

a plurality of auxiliary branch lines (441, 442)
between the first and second auxiliary capaci-
tance trunk lines, the auxiliary branch lines (441,
442) connecting the first and second auxiliary
capacitance trunk lines (430, 440); and
intercircuit lines (411, 412) each connecting two
different circuits positioned in the arrangement
direction within the group of circuits (410, 413),
wherein,
the intercircuit lines (411, 412) are formed so as
to be narrowed near their intersections with the
auxiliary branch lines (441, 442).

8. The liquid crystal display device according to claim
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7, wherein the auxiliary branch lines (441, 442) are
formed so as to be narrowed near their intersections
with the intercircuit lines (411, 412).

9. The liquid crystal display device according to claim
1, further comprising an end auxiliary capacitance
line (451) for connecting the first and second auxil-
iary capacitance trunk lines (430, 440), the end aux-
iliary capacitance line (451) being disposed around
the scanning signal line driver circuit (400) either be-
tween one end of the first auxiliary capacitance trunk
line (430) and one end of the second auxiliary ca-
pacitance trunk line (440), or between the other end
of the first auxiliary capacitance trunk line (430) and
the other end of the second auxiliary capacitance
trunk line (440), or both.

10. The liquid crystal display device according to claim
1, wherein,
the scanning signal line driver circuit (400) includes:

a first group of circuits (410) for selectively driv-
ing the scanning signal lines (GL) from one side;
and
a second group of circuits (413) for selectively-
driving the scanning signal-lines (GL) from the
other side,
the first auxiliary capacitance trunk line (430) is
disposed between the first or
second group of circuits (410, 413) and the dis-
play area (600), and
the second auxiliary capacitance trunk line (440)
is disposed between the first or second group
of circuits (410, 413) and an edge of the first
substrate that is opposite to the display area
(600) with respect to the first or second group
of circuits (410, 413).

11. The liquid crystal display device according to claim
10, further comprising a plurality of auxiliary branch
lines (441, 442) between the first and second auxil-
iary capacitance trunk lines (430, 440) disposed on
said one or the other side, the auxiliary branch lines
(441, 442) connecting the first and second auxiliary
capacitance trunk lines (430, 440), wherein,
each of the auxiliary branch lines (441, 442) passes
between two circuits adjacent in the arrangement
direction within the group of circuits (410, 413), such
that the auxiliary branch lines on said one side and
the auxiliary branch lines on the other side are posi-
tioned so as to alternate in the arrangement direc-
tion.

12. The liquid crystal display device according to claim
10, further comprising an end auxiliary capacitance
line (451) for connecting second auxiliary capaci-
tance trunk lines (440) disposed on said one and the
other sides, the end auxiliary capacitance line (451)

being disposed either between one end of the sec-
ond auxiliary capacitance trunk line (440) on said
one side and one end of the second auxiliary capac-
itance trunk line (440) on the other side, or between
the other end of the second auxiliary capacitance
trunk line (440) on said one side and the other end
of the second auxiliary capacitance trunk line (440)
on the other side, or both.

13. The liquid crystal display device according to claim
1, wherein the second auxiliary capacitance trunk
line (440) has a plurality of openings.

14. The liquid crystal display device according to claim
1, wherein,
the auxiliary capacitance lines (CsL) are of a plurality
of types to be driven so as to be set at different po-
tentials,
the first auxiliary capacitance trunk line (430) is pro-
vided in plurality in accordance with the types, and
the second auxiliary capacitance trunk line (440) is
provided in plurality in accordance with the types.

Patentansprüche

1. Aktivmatrix-Flüssigkristall-Anzeigevorrichtung, um-
fassend ein erstes Substrat, welches einen Anzei-
gebereich (600) umfasst und auf welchem mehrere
Pixelbildungsabschnitte (P(n,m)) zum Bilden eines
anzuzeigenden Bildes in einer Matrix angeordnet
sind, ein zweites Substrat gegenüber dem ersten
Substrat und eine Flüssigkristallschicht, die durch
ein vorgegebenes Dichtungsmaterial zwischen dem
ersten und zweiten Substrat eingeschlossen ist:

wobei das erste Substrat umfasst:

mehrere Videosignalleitungen (SL) zum
Senden von Signalen, welche das anzuzei-
gende Bild repräsentieren;
mehrere Abtastsignalleitungen (GL), wel-
che die Videosignalleitungen (SL) kreuzen;
mehrere Zusatzkapazitätsleitungen (CsL);
eine Zusatzkapazitäts-Hauptleitung, wel-
che so bereitgestellt ist, dass es sich in einer
Anordnungsrichtung der Zusatzkapazitäts-
leitungen (CsL) erstreckt und elektrisch mit
den
Zusatzkapazitätsleitungen (CsL) verbindet;
und
eine Abtastsignalleitungs-Treiberschaltung
(400),
welche eine Gruppe von Schaltungen (410,
413) zum selektiven Antreiben der Abtast-
signalleitungen (GL) umfasst, und
zumindest ein Teil der Zusatzkapazitäts-
Hauptleitung Hauptleitungen umfasst, wel-
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che zwischen der Abtastsignalleitungs-
Treiberschaltung (400) und einem Rand
des ersten Substrats bereitgestellt sind, der
sich in Bezug auf die Abtastsignalleitungs-
Treiberschaltung (400) gegenüber dem An-
zeigebereich befindet,
dadurch gekennzeichnet, dass
sich die die Zusatzkapazitätsleitungen par-
allel zu den Abtastsignalleitungen erstre-
cken,
wobei die Zusatzkapazitäts-Hauptleitung
umfasst:

eine erste Zusatzkapazitäts-Hauptlei-
tung (430), die zwischen der Abtastsi-
gnalleitungs-Treiberschaltung (400)
und dem Anzeigebereich bereitgestellt
ist; und
eine zweite Zusatzkapazitäts-Hauptlei-
tung (440), die zwischen der Abtastsi-
gnalleitungs-Treiberschaltung (400)
und dem Rand des ersten Substrats
bereitgestellt ist, der sich in Bezug auf
die Abtastsignalleitungs-Treiberschal-
tung (400) gegenüber dem Anzeigebe-
reich (600) befindet;
wobei die Anzeigevorrichtung ferner ei-
ne Treibersignal-Zuführungs-Hauptlei-
tung zum Senden eines Treibersignals
zum Antreiben der Abtastsignallei-
tungs-Treiberschaltung (400) umfasst,
wobei die Treibersignal-Zuführungs-
Hauptleitung so bereitgestellt ist, dass
sie sich in der Anordnungsrichtung zwi-
schen der zweiten Zusatzkapazitäts-
Hauptleitung und der Abtastsignallei-
tungs-Treiberschaltung (400) er-
streckt.

2. Flüssigkristall-Anzeigevorrichtung nach Anspruch 1,
wobei
das Dichtungsmaterial so angeordnet ist, dass es
sich von der Nähe des Randes des ersten Substrats
bis zu einer vorgegebenen Position auf der Treiber-
signal-Zuführungs-Hauptleitung erstreckt.

3. Flüssigkristall-Anzeigevorrichtung nach Anspruch 2,
ferner umfassend mehrere Treibersignal-Zufüh-
rungs-Zweigleitungen (421), welche über Kontaktlö-
cher (CT) mit der Treibersignal-Zuführungs-Haupt-
leitung verbunden sind, wodurch die Treibersignal-
Zuführungs-Hauptleitung mit der Gruppe von Schal-
tungen (410, 413) verbunden wird, wobei
das Dichtungsmaterial so angeordnet ist, dass es
sich von der Nähe des Randes des ersten Substrats
bis zu der vorgegebenen Position über einem Teil
der Kontaktlöcher erstreckt.

4. Flüssigkristall-Anzeigevorrichtung nach Anspruch 1,
wobei die zweite Zusatzkapazitäts-Hauptleitung
(440) breiter ist als die erste Zusatzkapazitäts-
Hauptleitung (430).

5. Flüssigkristall-Anzeigevorrichtung nach Anspruch 1,
wobei die erste Zusatzkapazitäts-Hauptleitung (430)
aus demselben Material hergestellt ist wie die zweite
Zusatzkapazitäts-Hauptleitung (440).

6. Flüssigkristall-Anzeigevorrichtung nach Anspruch 1,
ferner umfassend mehrere Zusatzzweigleitungen
(441, 442) zwischen der ersten und zweiten Zusatz-
kapazitäts-Hauptleitung (430, 440), welche die erste
und die zweite Zusatzkapazitäts-Hauptleitung (430,
440) verbinden, wobei
die Zusatzzweigleitungen (441, 442) in ungefähr
gleichen Abständen in der Anordnungsrichtung po-
sitioniert sind, so dass jede Zusatzzweigleitung zwi-
schen zwei in der Anordnungsrichtung benachbar-
ten Schaltungen innerhalb der Gruppe von Schal-
tungen (410, 413) hindurchführt.

7. Flüssigkristall-Anzeigevorrichtung nach Anspruch 1,
ferner umfassend:

mehrere Zusatzzweigleitungen (441, 442) zwi-
schen der ersten und zweiten Zusatzkapazitäts-
Hauptleitung, wobei die Zusatzzweigleitungen
(441, 442) die erste und zweite Zusatzkapazi-
täts-Hauptleitung (430, 440) verbinden; und
Schaltungszwischenleitungen (411, 412), wel-
che jeweils zwei verschiedene in der Anord-
nungsrichtung positionierte Schaltungen inner-
halb der Gruppe von Schaltungen (410, 413)
verbinden, wobei
die Schaltungszwischenleitungen (411, 412) so
ausgebildet sind, dass sie in der Nähe ihrer
Überschneidungen mit den Zusatzzweigleitun-
gen (441, 442) schmaler sind.

8. Flüssigkristall-Anzeigevorrichtung nach Anspruch 7,
wobei die Zusatzzweigleitungen (441, 442) so aus-
gebildet sind, dass sie in der Nähe ihrer Überschnei-
dungen mit den Schaltungszwischenleitungen (411,
412) schmaler sind.

9. Flüssigkristall-Anzeigevorrichtung nach Anspruch 1,
ferner umfassend eine End-Zusatzkapazitätsleitung
(451) zum Verbinden der ersten und zweiten Zusatz-
kapazitäts-Hauptleitung (430, 440), wobei die End-
Zusatzkapazitätsleitung (451) um die Abtastsignal-
leitungs-Treiberschaltung (400) herum entweder
zwischen einem Ende der ersten Zusatzkapazitäts-
Hauptleitung (430) und einem Ende der zweiten Zu-
satzkapazitäts-Hauptleitung (440) oder zwischen
dem anderen Ende der ersten Zusatzkapazitäts-
Hauptleitung (430) und dem anderen Ende der zwei-
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ten Zusatzkapazitäts-Hauptleitung (440) angeord-
net ist oder beides.

10. Flüssigkristall-Anzeigevorrichtung nach Anspruch 1,
wobei
die Abtastsignalleitungs-Treiberschaltung (400) um-
fasst:

eine erste Gruppe von Schaltungen (410) zum
selektiven Antreiben der Abtastsignalleitungen
(GL) von einer Seite und
eine zweite Gruppe von Schaltungen (413) zum
selektiven Antreiben der Abtastsignalleitungen
(GL) von der anderen Seite,
die erste Zusatzkapazitäts-Hauptleitung (430)
zwischen der ersten oder zweiten Gruppe von
Schaltungen (410, 413) und dem Anzeigebe-
reich (600) angeordnet ist und
die zweite Zusatzkapazitäts-Hauptleitung (440)
zwischen der ersten oder zweiten Gruppe von
Schaltungen (410, 413) und einem Rand des
ersten Substrats angeordnet ist, der sich in Be-
zug auf die erste oder zweite Gruppe von Schal-
tungen (410, 413) gegenüber dem Anzeigebe-
reich (600) befindet.

11. Flüssigkristall-Anzeigevorrichtung nach Anspruch
10, ferner umfassend mehrere Zusatzzweigleitun-
gen (441, 442) zwischen der ersten und zweiten Zu-
satzkapazitäts-Hauptleitung (430, 440), die auf der
einen oder der anderen Seite angeordnet sind, wo-
bei die Zusatzzweigleitungen (441, 442) die erste
und zweite Zusatzkapazitäts-Hauptleitung (430,
440) verbinden, wobei
jede der Zusatzzweigleitungen (441, 442) zwischen
zwei in der Anordnungsrichtung benachbarten
Schaltungen innerhalb der Gruppe von Schaltungen
(410, 413) hindurchführt, so dass die Zusatzzwei-
gleitungen auf der einen Seite und die Zusatzzwei-
gleitungen auf der anderen Seite so positioniert sind,
dass sie sich in der Anordnungsrichtung abwech-
seln.

12. Flüssigkristall-Anzeigevorrichtung nach Anspruch
10, ferner umfassend eine End-Zusatzkapazitätslei-
tung (451) zum Verbinden der zweiten Zusatzkapa-
zitäts-Hauptleitung (440), die auf der einen und der
anderen Seite angeordnet sind, wobei die End-Zu-
satzkapazitätsleitung (451) entweder zwischen ei-
nem Ende der zweiten Zusatzkapazitäts-Hauptlei-
tung (440) auf der einen Seite und einem Ende der
zweiten Zusatzkapazitäts-Hauptleitung (440) auf
der anderen Seite oder zwischen dem anderen Ende
der zweiten Zusatzkapazitäts-Hauptleitung (440)
auf der einen Seite und dem anderen Ende der zwei-
ten Zusatzkapazitäts-Hauptleitung (440) auf der an-
deren Seite angeordnet ist oder beides.

13. Flüssigkristall-Anzeigevorrichtung nach Anspruch 1,
wobei die zweite Zusatzkapazitäts-Hauptleitung
(440) mehrere Öffnungen aufweist.

14. Flüssigkristall-Anzeigevorrichtung nach Anspruch 1,
wobei
die Zusatzkapazitätsleitungen (CsL) solche mehre-
rer Typen sind, die so anzutreiben sind, dass sie auf
unterschiedliche Potentiale einzustellen sind,
die erste Zusatzkapazitäts-Hauptleitung (430) in ei-
ner Vielzahl gemäß den Typen bereitgestellt ist und
die zweite Zusatzkapazitäts-Hauptleitung (440) in ei-
ner Vielzahl gemäß den Typen bereitgestellt ist.

Revendications

1. Dispositif d’affichage à cristaux liquides à matrice
active comprenant un premier substrat incluant une
zone d’affichage (600), et sur lequel une pluralité de
parties de formation de pixels (P(n, m)) destinées à
former une image à afficher est agencée dans une
matrice, un second substrat opposé au premier
substrat, et une couche de cristaux liquides scellée
entre les premier et second substrats par un maté-
riau d’étanchéité prédéterminé ;
dans lequel le premier substrat inclut :

une pluralité de lignes d’acheminement de si-
gnaux vidéo (SL) pour transmettre des signaux
destinés à représenter l’image à afficher ;
une pluralité de lignes d’acheminement de si-
gnaux de balayage (GL) coupant les lignes
d’acheminement de signaux vidéo (SL) ;
une pluralité de lignes de capacité auxiliaires
(CsL) ;
une ligne de jonction de capacité auxiliaire four-
nie de manière à s’étendre dans une direction
d’agencement des lignes de capacité auxiliaires
(CsL) et à se connecter électriquement aux li-
gnes de capacité auxiliaires (CsL) ; et
un circuit de commande de lignes d’achemine-
ment de signaux de balayage (400) incluant un
groupe de circuits (410, 413) destiné à comman-
der sélectivement les lignes d’acheminement de
signaux de balayage (GL) ; et
dans lequel au moins une partie de la ligne de
jonction de capacité auxiliaire inclut des lignes
de jonction fournies entre le circuit de comman-
de de lignes d’acheminement de signaux de ba-
layage (400) et un bord du premier substrat qui
est opposé à la zone d’affichage relativement
au circuit de commande de lignes d’achemine-
ment de signaux de balayage (400) ;
caractérisé en ce que les lignes de capacité
auxiliaires s’étendent parallèlement aux lignes
d’acheminement de signaux de balayage ;
dans lequel la ligne de jonction de capacité auxi-
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liaire inclut :

une première ligne de jonction de capacité
auxiliaire (430) fournie entre le circuit de
commande de lignes d’acheminement de
signaux de balayage (400) et la zone
d’affichage ; et
une seconde ligne de jonction de capacité
auxiliaire (440) fournie entre le circuit de
commande de lignes d’acheminement de
signaux de balayage (400) et le bord du pre-
mier substrat qui est opposé à la zone d’af-
fichage (600) relativement au circuit de
commande de lignes d’acheminement de
signaux de balayage (400) ;
le dispositif d’affichage comprenant en
outre une ligne de jonction de fourniture de
signal de commande pour transmettre un
signal de commande destiné à commander
le circuit de commande de lignes d’achemi-
nement de signaux de balayage (400), la
ligne de jonction de fourniture de signal de
commande étant fournie de manière à
s’étendre dans la direction d’agencement
entre la seconde ligne de jonction de capa-
cité auxiliaire et le circuit de commande de
lignes d’acheminement de signaux de ba-
layage (400).

2. Dispositif d’affichage à cristaux liquides selon la re-
vendication 1, dans lequel,
le matériau d’étanchéité est disposé de manière à
s’étirer depuis une proximité du bord du premier
substrat jusqu’à une position prédéterminée sur la
ligne de jonction de fourniture de signal de comman-
de.

3. Dispositif d’affichage à cristaux liquides selon la re-
vendication 2, comprenant en outre une pluralité de
lignes secondaires de fourniture de signal de com-
mande (421) connectées à la ligne de jonction de
fourniture de signal de commande par l’intermédiaire
de trous de contact (CT), ce qui permet de connecter
par conséquent la ligne de jonction de fourniture de
signal de commande au groupe de circuits (410,
413), dans lequel,
le matériau d’étanchéité est disposé de manière à
s’étirer depuis une proximité du bord du premier
substrat jusqu’à une position prédéterminée sur une
partie des trous de contact.

4. Dispositif d’affichage à cristaux liquides selon la re-
vendication 1, dans lequel la seconde ligne de jonc-
tion de capacité auxiliaire (440) est plus large que la
première ligne de jonction de capacité auxiliaire
(430).

5. Dispositif d’affichage à cristaux liquides selon la re-

vendication 1, dans lequel la première ligne de jonc-
tion de capacité auxiliaire (430) est constituée du
même matériau que la seconde ligne de jonction de
capacité auxiliaire (440).

6. Dispositif d’affichage à cristaux liquides selon la re-
vendication 1, comprenant en outre une pluralité de
lignes secondaires auxiliaires (441, 442) entre les
première et seconde lignes de jonction de capacité
auxiliaires (430, 440), connectant les première et se-
conde lignes de jonction de capacité auxiliaires (430,
440), dans lequel,
les lignes secondaires auxiliaires (441, 442) sont dis-
posées à des intervalles approximativement égaux
dans la direction d’agencement de sorte que chaque
ligne secondaire auxiliaire passe entre deux circuits
adjacents dans la direction d’agencement au sein
du groupe de circuits (410,413).

7. Dispositif d’affichage à cristaux liquides selon la re-
vendication 1, comprenant en outre :

une pluralité de lignes secondaires auxiliaires
(441, 442) entre les première et seconde lignes
de jonction de capacité auxiliaires, les lignes se-
condaires auxiliaires (441, 442) connectant les
première et seconde lignes de jonction de ca-
pacité auxiliaires (430, 440) ; et
des lignes entre circuits (411, 412) connectant
chacune deux différents circuits positionnés
dans la direction d’agencement au sein du grou-
pe de circuits (410, 413), dans lequel
les lignes entre circuits (411, 412) sont formées
de manière à être plus étroites à proximité de
leurs intersections avec les lignes secondaires
auxiliaires (441, 442).

8. Dispositif d’affichage à cristaux liquides selon la re-
vendication 7, dans lequel les lignes secondaires
auxiliaires (441, 442) sont formées de manière à être
plus étroites à proximité de leurs intersections avec
les lignes entre circuits (411, 412).

9. Dispositif d’affichage à cristaux liquides selon la re-
vendication 1, comprenant en outre une ligne de ca-
pacité auxiliaire d’extrémité (451) destinée à con-
necter les première et seconde lignes de jonction de
capacité auxiliaires (430, 440), la ligne de capacité
auxiliaire d’extrémité (451) étant disposée autour du
circuit de commande de lignes d’acheminement de
signaux de balayage (400), soit entre une extrémité
de la première ligne de jonction de capacité auxiliaire
(430) et une extrémité de la seconde ligne de jonction
de capacité auxiliaire (440), soit entre l’autre extré-
mité de la première ligne de jonction de capacité
auxiliaire (430) et l’autre extrémité de la seconde li-
gne de jonction de capacité auxiliaire (440), ou les
deux.
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10. Dispositif d’affichage à cristaux liquides selon la re-
vendication 1, dans lequel
le circuit de commande de lignes d’acheminement
de signaux de balayage (400) inclut :

un premier groupe de circuits (410) pour com-
mander sélectivement les lignes d’achemine-
ment de signaux de balayage (GL) à partir d’un
côté ; et
un second groupe de circuits (413) pour com-
mander sélectivement les lignes d’achemine-
ment de signaux de balayage (GL) à partir de
l’autre côté ;
dans lequel la première ligne de jonction de ca-
pacité auxiliaire (430) est disposée entre le pre-
mier ou le second groupe de circuits (410, 413)
et la zone d’affichage (600) ; et
dans lequel la seconde ligne de jonction de ca-
pacité auxiliaire (440) est disposée entre le pre-
mier ou le second groupe de circuits (410, 413)
et un bord du premier substrat qui est opposé à
la zone d’affichage (600) relativement au pre-
mier ou au second groupe de circuits (410, 413).

11. Dispositif d’affichage à cristaux liquides selon la re-
vendication 10, comprenant en outre une pluralité
de lignes secondaires auxiliaires (441, 442) entre
les première et seconde lignes de jonction de capa-
cité auxiliaires (430, 440) disposées sur ledit un côté
ou sur l’autre côté, les lignes secondaires auxiliaires
(441, 442) connectant les première et seconde li-
gnes de jonction de capacité auxiliaires (430, 440),
dans lequel,
chacune des lignes secondaires auxiliaires (441,
442) passe entre deux circuits adjacents dans la di-
rection d’agencement au sein du groupe de circuits
(410, 413), de sorte que les lignes secondaires auxi-
liaires sur ledit un côté et les lignes secondaires auxi-
liaires sur l’autre côté sont positionnées de manière
à s’alterner dans la direction d’agencement.

12. Dispositif d’affichage à cristaux liquides selon la re-
vendication 10, comprenant en outre une ligne de
capacité auxiliaire d’extrémité (451) destinée à con-
necter la seconde ligne de jonction de capacité auxi-
liaire (440) disposée sur ledit un côté, et sur l’autre
côté, la ligne de capacité auxiliaire d’extrémité (451)
étant disposée soit entre une extrémité de la secon-
de ligne de jonction de capacité auxiliaire (440) sur
ledit un côté et une extrémité de la seconde ligne de
jonction de capacité auxiliaire (440) sur l’autre côté,
soit entre l’autre extrémité de la seconde ligne de
jonction de capacité auxiliaire (440) sur ledit un côté
et l’autre extrémité de la seconde ligne de jonction
de capacité auxiliaire (440) sur l’autre côté, ou les
deux.

13. Dispositif d’affichage à cristaux liquides selon la re-

vendication 1, dans lequel la seconde ligne de jonc-
tion de capacité auxiliaire (440) présente une plura-
lité d’ouvertures.

14. Dispositif d’affichage à cristaux liquides selon la re-
vendication 1, dans lequel,
les lignes de capacité auxiliaires (CsL) sont d’une
pluralité de types devant être commandés de ma-
nière à être définis à des potentiels différents ;
la première ligne de jonction de capacité auxiliaire
(430) est fournie sous la forme d’une pluralité de
lignes selon les types ; et
la seconde ligne de jonction de capacité auxiliaire
(440) est fournie sous la forme d’une pluralité de
lignes selon les types.
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