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(57) ABSTRACT

A liquid crystal display device comprises a base substrate
including a display region, and a drive circuitry region
provided in a surrounding region of the display region, a
liquid crystal layer, and a counter substrate facing the base
substrate via the liquid crystal layer. A pixel electrode and a
pixel driving element for driving the pixel electrode are
provided in the display region, a driving circuitry section for
controlling the pixel electrode and the pixel driving element
is provided in the drive circuitry region. An insulating layer
is provided to cover at least one portion of the drive circuitry
region. A common transition electrode is provided in the
insulating layer. The common transition electrode is electri-
cally connected to a counter electrode provided on the
counter substrate.
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LIQUID CRYSTAL DISPLAY DEVICE

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates to a liquid crystal
display device comprising drive circuitry including an active
element, and a pixel driving element, the drive circuitry and
the pixel driving element being formed on the same sub-
strate. More particularly, the present invention relates to a
liquid crystal display device in which a common transition
electrode is disposed via an insulating layer in a drive circuit
region in which drive circuitry is provided.

[0003] 2. Description of the Related Art

[0004] Aliquid crystal display device is known as a device
for displaying images. The liquid crystal display device
displays images by controlling a voltage applied across
liquid crystal material interposed between a base substrate
and a counter substrate.

[0005] One type of a liquid crystal display device is an
active matrix type liquid crystal display device. An active
matrix type liquid crystal display device includes a thin film
transistor (TFT) preferably used as a switching element for
driving a pixel having steep on-off characteristics. There-
fore, an active matrix type liquid crystal display device has
high-speed response and can have a large number of pixels,
resulting in a large-size and high-definition display.

[0006] Hereinafter, an active matrix type liquid crystal
display device in a driver monolithic form will be described.
The phrase “driver monolithic form” means that a driver and
pixel electrodes controlled by the driver are provided on the
same substrate. Images are displayed on the liquid crystal
display device by the driver controlling pixel electrodes.

[0007] FIG. 7 is a top view of a base substrate 550 of an
active matrix type liquid crystal display device 500 in a
conventional driver monolithic form.

[0008] A display region 501 is provided in a middle
portion of a surface of the base substrate 550 facing a
counter substrate (not shown in FIG. 7). Referring to FIG.
7, a scanning driver 505 and a data driver 506 are provided
around the display region 501. A plurality of common
transition electrodes 508 are provided at a further peripheral
region of the base substrate 550 than the scanning driver 505
and the data driver 506. A signal input terminal 507 provided
on a portion of the peripheral region supplies power to a
counter electrode (not shown) on the counter substrate
through the common transition electrodes 508. The common
transition electrodes 508 are electrically connected to a
peripheral portion of the counter electrode via conductive
paste.

[0009] FIG. 8 is an enlarged diagram of a portion A (FIG.
7) of the base substrate 550 of the liquid crystal display
device 500. Referring to FIG. 8, in the display region 501,
a plurality of scanning signal lines 502 and a plurality of data
signal lines 503 are provided in such a manner as to
intersect. The pixel driving elements (e.g., TFTs) and pixel
electrodes 504 are arranged in a matrix, each pair of which
are provided in the vicinity of an intersection. The gate
electrodes of the TFTs provided on the same row are
connected to a common scanning signal line 502. The
scanning signal line 502 on each row is connected to the
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scanning driver 505. The drain (or source) electrodes of the
TFTs provided on the same column are connected to a
common data signal line 503. The source (or drain) elec-
trodes of the TFTs are connected to the pixel electrode 504.
The data signal line 503 on each column is connected to the
data driver 506.

[0010] The scanning driver 505 progressively scans the
scanning signal lines 502 (a scanning signal line 502 is
provided in each row). The data driver 506 is controlled so
that image data is progressively applied from the data signal
lines 503 to the respective pixel electrodes 504 via the TFTs,
thereby displaying images in the display region 501.

[0011] Typically, the counter electrode provided on the
counter substrate is a transparent electrode made of ITO
(indium tin oxide) or the like. The electric resistance of the
counter electrode is relatively large. Particularly in a large-
sized liquid crystal display device, brightness gradation,
irregular display, or the like may occur due to a delay of a
polarity inversion signal caused by distributed resistance in
the counter electrode and liquid crystal capacitance. To
avoid this, for example, the common transition electrodes
508 are provided at a plurality of portions of the base
substrate 550. In the case of a liquid crystal display device
using TAB (tape automated bonding), the pitch of the TAB
is narrowed so that a common transition electrode is pro-
vided between the TABS. However, in a typical liquid
crystal display device in a driver monolithic form, a plurality
of the common transition electrodes 508 are provided at a
further peripheral region of the base substrate 550 than the
scanning driver 505 and the data driver 506.

[0012] Recently, the miniaturization of devices is in
increasing demand. An even smaller size liquid crystal
display device is desired. In a liquid crystal display device,
the area of the display region 501 viewed by a user should
be increased as much as possible while the surrounding
region of the display region 501 which has substantially no
contribution to display is reduced as much as possible.

[0013] Needless to say, the same applies to the above-
described active matrix type liquid crystal display device
500 in the driver monolithic form. A portion having sub-
stantially no contribution to display, in which the drive
circuitry including the scanning driver 505 and the data
driver 506 and the common transition electrodes S08 are
provided, can be reduced with respect to the display region
501.

[0014] However, when a plurality of the common transi-
tion electrodes S08 are provided outside the scanning driver
505 and the data driver 506 in the liquid crystal display
device 500, the width of the peripheral portion of a liquid
crystal display device, which has substantially no contribu-
tion to display, is significantly increased.

[0015] Further, when conductive paste is applied to the
common transition electrodes 508 using a printing process,
static electrical charge tends to occur. Such static electrical
charge is likely to cause fluctuation of the threshold of an
active element in a circuit in the vicinity of the common
transition electrode S508. Particularly when the threshold
fluctuation occurs in a switching element for sampling in the
data driver 506 within the active matrix type liquid crystal
display device 500 in the driver monolithic form, a sampling
level to image display data is varied for each data signal line
503, so that display quality is significantly reduced.
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[0016] Further, when conductive paste is applied to the
common transition electrodes 508, excessive charge transfer
occurs due to the potential (or charge quantity) difference
between a glass substrate and an application device. This
charge transfer is likely to cause a change in characteristics,
such as threshold fluctuation, of an active element within a
circuit in the vicinity of the common transition electrode
508.

[0017] The data driver 506 includes an active element
other than the switching element for sampling. For example,
a logic circuit such as a shift register circuit within the data
driver 506 includes an active element. The logic circuit is
only required to transfer and/or identify a digital signal
expressed by 0 or 1. Therefore, a certain degree of a
threshold fluctuation of an active element in the logic circuit
does not have a substantial influence on display quality.

[0018] The switching element for sampling needs to
charge each data signal line 503 with analog image display
data in a certain limited time, e.g., about 160 ns for a QVGA
display format. When threshold fluctuation occurs in the
switching element for sampling, the sampling level to the
image display data is varied for each data signal line 503 due
to a difference in a charge capability between each element.
Therefore, a display quality is significantly reduced.

SUMMARY OF THE INVENTION

[0019] According to one aspect of the present invention, a
liquid crystal display device comprises a base substrate
including a display region, and a drive circuitry region
provided in a surrounding region of the display region, a
liquid crystal layer, and a counter substrate facing the base
substrate via the liquid crystal layer. A pixel electrode and a
pixel driving element for driving the pixel electrode are
provided in the display region. A driving circuitry section for
controlling the pixel electrode and the pixel driving element
is provided in the drive circuitry region. An insulating layer
is provided to cover at least one portion of the drive circuitry
region. A common transition electrode is provided in the
insulating layer. The common transition electrode is electri-
cally connected to a counter electrode provided on the
counter substrate.

[0020] The drive circuitry region includes data drivers for
converting serial data to parallel data so as to drive data
signal lines, conductor sections between the data drivers,
scanning drivers for driving scanning signal lines, and
conductor sections between the scanning drivers. The data
driver may include a shift register, a buffer circuit section, a
sample holding circuit section (including a latch circuit
section for latching a digital signal), and a DAC circuit
section for converting a digital signal to an analog signal.
The scanning driver may include a shift register and a buffer
circuit section.

[0021] In this configuration, the common transition elec-
trode is provided via the insulating film in the drive circuitry
region. Therefore, it is possible to prevent a threshold
fluctuation of an active element in the drive circuitry due to
static electric charge generated in the common transition
electrode. A reduction in liquid crystal display quality can
also be prevented. Further, the common transition electrode
can be efficiently provided in the drive circuitry region,
thereby reducing the surrounding region of a display region
of the liquid crystal display device which has substantially
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no contribution to display. Therefore, the liquid crystal
display device can be miniaturized.

[0022] In one embodiment of this invention, the drive
circuitry section includes a plurality of types of active
elements. The common transition electrode is provided on a
portion of the insulating layer corresponding to the drive
circuitry region other than a portion of the drive circuitry
region. On the portion of the drive circuitry region, a specific
type(s) of active element(s) out of the plurality of types of
active elements is provided.

[0023] In one embodiment of this invention, the specific
type of the active element is a switching element for
sampling.

[0024] The specific type of active element may be, for
example, an active element in a shift register circuit or a
buffer circuit, for example.

[0025] A common transition electrode is provided via an
insulating film in a drive circuitry region which does not
include an active element (or a specific active element).
Therefore, it is possible to prevent a threshold fluctuation of
an active element due to static electric charge generated in
the common transition electrode. A reduction in liquid
crystal display quality can also be prevented. Further, the
common transition electrode can be efficiently provided in
the drive circuitry region, thereby reducing the surrounding
region of a display region of the liquid crystal display device
which has substantially no contribution to display. There-
fore, the liquid crystal display device can be miniaturized.

[0026] The above-described drive circuitry region for dis-
play includes a scanning driver for driving a scanning signal
line and a data driver for driving a data signal line. In the
data driver, a sample holding circuit as well as a shift register
circuit are provided. A threshold fluctuation of an active
element other than the switching element for sampling
included in the sample holding circuit of the data driver does
not have a substantial influence on display quality. There-
fore, when the common transition electrode is provided via
the insulating layer on a portion of the drive circuitry region
which does not include the switching element for sampling,
i.e., the drive circuitry region other than the sample holding
circuit (e.g., a shift register circuit), a threshold fluctuation
of the switching element for sampling can be suppressed,
resulting in stable display quality. The surrounding region of
a display region of the liquid crystal display device which
has substantially no contribution to display can be reduced,
thereby making it possible to miniaturize the liquid crystal
display device.

[0027] Inone embodiment of this invention, a plurality of
drive circuitry sections and a plurality of conductors con-
necting the plurality of drive circuitry sections are provided
in the drive circuitry region. The common transition elec-
trode is provided on a portion of the insulating layer corre-
sponding to a portion of the driving circuitry region. On the
portion of the driving circuitry, at least one portion of the
conductors is provided.

[0028] In this configuration, an array pitch in a drive
circuit section of each predetermined drive circuit is
reduced, thereby providing a conductor region. A common
transition electrode is provided via an insulating film on the
conductor region. Therefore, the common transition elec-
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trode is provided via the insulating film in a portion of the
drive circuitry region which does not include an active
element.

[0029] In one embodiment of this invention, the drive
circuitry section includes a scanning driver for driving a
scanning signal line and a data driver for driving a data
signal line. At least one of the scanning driver and the data
driver includes a shift register circuit having at least one
stage. An array pitch of the stage in the shift register circuit
is less than an array pitch of the pixel electrode connected to
the scanning signal line and/or the data signal line.

[0030] With this configuration, an array pitch in a drive
circuit section is reduced, thereby easily providing a con-
ductor region.

[0031] In one embodiment of this invention, the common
transition electrode is shaped so as to be a rectangular, a
annular, or a stripe.

[0032] The drive circuitry region includes a scanning
driver for driving a scanning signal line and a data driver for
driving a data signal line. The scanning driver is provided on
opposite vertical ends of a display panel while the data
driver is provided on opposite horizontal ends of the display
panel, for example. In this case, the stripe-shaped common
transition electrode provided throughout the drive circuitry
region includes a stripe-shaped portion thereof provided
across a scanning driver region at the left side of the display
panel, a stripe-shaped portion thereof provided across a
scanning driver region at the right side of the display panel,
a stripe-shaped portion thereof provided across a data driver
region at the top side of the display panel, and a stripe-
shaped portion thereof provided across a data driver region
at the bottom side of the display panel. The present invention
is not limited to this. The stripe-shaped common transition
electrode may be any one of the above-described portions,
or may be contiguous and extends annularly throughout the
peripheral portion of the display panel.

[0033] With this configuration, the stripe-shaped common
transition electrode is provided throughout the drive cir-
cuitry region, thereby causing additive capacitance on the
drive circuitry to be uniform. Therefore, a more stable
display quality can be achieved.

[0034] Thus, the invention described herein makes pos-
sible the advantages of providing a liquid crystal display
device in which a surrounding region of a display region
which has substantially no contribution to display is
decreased without a reduction in display quality so that the
liquid crystal display device can be miniaturized.

[0035] These and other advantages of the present inven-
tion will become apparent to those skilled in the art upon
reading and understanding the following detailed descrip-
tion with reference to the accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] FIG.1A isa perspective view schematically show-
ing an active matrix type liquid crystal display device
according to Example 1 of the present invention.

[0037] FIG. 1B is a top view showing a base substrate of
the liquid crystal display device of FIG. 1A.

[0038] FIG. 2A is an enlarged view of a portion Al of
FIG. 1B.

Dec. 27, 2001

[0039] FIG. 2B is a diagram showing a configuration of
signal lines and a pixel driving element.

[0040] FIG. 2C is a perspective view showing a vicinity
of a scanning driver of FIG. 1B.

[0041] FIG. 2D is a perspective view showing a vicinity
of a data driver of FIG. 1B.

[0042] FIG. 3 is a top view of a base substrate of a liquid
crystal display device according to Example 2 of the present
invention.

[0043] FIG. 4A is an enlarged view of an portion A3 of
FIG. 3.

[0044] FIG. 4B is a perspective view schematically show-
ing a vicinity of a data driver of FIG. 4A.

[0045] FIG. 4C is a perspective view schematically show-
ing a vicinity of a scanning driver of FIG. 4A.

[0046] FIG. 5 is a top view of a base substrate of a liquid
crystal display device according to Example 3 of the present
invention.

[0047] FIG. 6A is an enlarged view of an portion A4 of
FIG. 5.

[0048] FIG. 6B is a perspective view schematically show-
ing a vicinity of a data driver of FIG. 6A.

[0049] FIG. 6C is a perspective view schematically show-
ing a vicinity of a scanning driver of FIG. 6A.

[0050] FIG.7 is atop view of a base substrate of an active
matrix type liquid crystal display device in a conventional
driver monolithic form.

[0051] FIG. 8 is an enlarged diagram of a portion A of
FIG. 7.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0052] Hereinafter, the present invention will be described
by way of illustrative examples with reference to the accom-
panying drawings.

(EXAMPLE 1)

[0053] FIG. 1A is a perspective view schematically show-
ing an active matrix type liquid crystal display device 100.
The liquid crystal display device 100 includes a base sub-
strate 110, a counter substrate 120, and a liquid crystal layer
130 interposed between the base substrate 110 and the
counter substrate 120. The liquid crystal layer 130 includes
a liquid crystal material. The base substrate 110 includes a
display region 140 and a drive circuitry region 150. In the
drive circuitry region 150, a scanning driver 102 and a data
driver 103 are provided. Pixel electrodes (not shown in FIG.
1A but described later) are provided on the base substrate
110. On the counter substrate 120, a counter ¢lectrode 160
is provided on a surface facing the pixel electrodes. The
liquid crystal layer 130 is controlled by a voltage applied
between the pixel electrode and the counter electrode 160.

[0054] FIG. 1B is a top view showing the base substrate
110 of the liquid crystal display device 100 according to
Example 1 of the present invention.
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[0055] Referring to FIG. 1B, the scanning driver 102 and
the data driver 103 which control the liquid crystal display
device 100 are provided in the drive circuitry region 150
which is provided in a surrounding portion of the display
region 140 of the base substrate 110 in the liquid crystal
display device 100. The scanning driver 102 and the data
driver 103 function as drive circuitry. The scanning driver
102 includes a plurality of scanning driver sections 1024 and
a plurality of conductors 102b connecting the scanning
driver sections 102a to each other. The data driver 103
includes a plurality of data driver sections 1034 and a
plurality of conductors 103b connecting the data driver
sections 103a to each other.

[0056] A plurality of common transition electrodes 104 are
provided via an insulating film (not shown in FIG. 1B, but
described later) on the conductors 103b between each data
driver section 103a. Similarly, a plurality of common tran-
sition electrodes 104 are provided via an insulating film (not
shown in FIG. 1B) on the conductors 1025 between each
data driver section 102a. Each of the common transition
electrodes 104 supplies electric charge from a signal input
terminal 107 to the counter electrode 160 on the counter
substrate 120.

[0057] FIG. 2A is an enlarged view of a portion Al of
FIG. 1B and a top view showing a configuration of the
liquid crystal display device 100 in the vicinity of the display
region 140 and the drive circuitry region 150.

[0058] In the display region 140, a plurality of scanning
signal lines 112 and a plurality of data signal lines 113
intersect substantially orthogonally. A pixel electrode 114
and a pixel driving element 180 (not shown in FIG. 2A) are
provided in the vicinity of each intersection. The pixel
electrodes 114 are arranged in a matrix.

[0059] FIG. 2B is an enlarged view of a portion A2 of
FIG. 2A, showing a configuration of the scanning signal
lines 112, the data signal lines 113, the pixel electrodes 114,
and the pixel driving elements 180. The pixel driving
elements 180 may be TFTs, for example. The pixel driving
elements 180 are controlled in response to the signal level of
the scanning signal lines 112, so that data signals are stored
via the data signal lines 113 in the pixel electrodes 114.

[0060] In the drive circuitry region 150, the scanning
driver 102 includes a shift register circuit 121 and a buffer
circuit 122. The shift register circuit 121 outputs a sampling
signal which is an evenly spaced pulse signal in order for the
buffer circuit 122 to progressively drive the scanning signal
lines 112. Further, the buffer circuit 122 includes an inverter
and progressively outputs scanning signals to the scanning
signal lines 112 in accordance with the sampling signals
from the shift register circuit 121. The shift register circuit
121 is of a small transistor size.

[0061] The scanning driver section 102« includes a shift
register circuit section 121a having a predetermined number
(two or more) of stages and a buffer circuit section 1224
having a predetermined number (two or more) of stages
corresponding to those of the shift register circuit section
121a. The scanning driver section 102« including the shift
register circuit section 121a and the buffer circuit section
122q drives corresponding pixel electrodes 114. Referring to
FIG. 2A, one stage in the scanning driver section 102a
corresponds to one scanning signal line 112.
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[0062] The array pitch P1 of the stage in the shift register
circuit section 1214 is set to be less than the array pitch P11
of the scanning signal line 112 connected to the pixel
electrode 114 driven by an output of the shift register circuit
section 1214 (i.e., the vertical array pitch of the pixel
electrode 114 in the display region 140). One stage in the
buffer circuit section 122a is provided within the array pitch
P1.

[0063] As described above, the array pitch of the stage in
the scanning driver section 102a is set to be less than the
array pitch of the pixel electrode 114. Therefore, the size of
the scanning driver section 102¢ including the shift register
circuit section 121a having a predetermined number of
stages and the buffer circuit section 1224 having the prede-
termined number of stages is less than the size of corre-
sponding pixel electrodes 114. As shown in FIG. 1A, the
scanning driver sections 102¢ are arranged with spaces
therebetween. This is because, the total length of all rows (or
the total length of all of the vertical array pitches of the pixel
electrodes 114) in the display region 140 is more than the
total length of all of the scanning driver sections 102a.

[0064] Inthis manner, the stages in the shift register circuit
sections 121a and the stages in the buffer circuit sections
1224 are arranged, so that the scanning driver sections 1024
each work individually in the scanning driver 102. The
conductors 102b are provided between each scanning driver
section 102a. A common transition electrode 104 is provided
via an insulating film on the conductors 1025 between each
scanning driver section 102a.

[0065] FIG.2C is a perspective view of the drive circuitry
region 150 in which the common transition electrodes 104
are provided via an insulating film 170 on the conductors
1025H provided between each scanning driver section 102a.
The shift register circuit section 121a and the buffer circuit
section 122a are not provided under the common transition
electrodes 104.

[0066] Referring to FIGS. 1A, 1B, and 2A again, in the
drive circuitry region 150, the data driver 103 includes a
shift register circuit 131, a buffer circuit 132, and a sample
holding circuit 133 (FIG. 2A). The shift register circuit 131
outputs a sampling signal which is an evenly spaced pulse
signal in order for the sample holding circuit 133 to pro-
gressively sample a video signal. The buffer circuit 132
includes an inverter. The buffer circuit 132 is required to
drive the sample holding circuit 133 of a large transistor size
in accordance with an output signal of the shift register
circuit 131 of a small size. The sample holding circuit 133
includes a switching element for sampling a video signal.
The switching element for sampling is an active element.
The switching element for sampling is used to store image
information contained in the video signal in each data signal
line 113. The ON/OFF operation of the switching element
for sampling is controlled by a sampling signal output from
the buffer circuit 132.

[0067] The data driver section 103a includes a shift reg-
ister circuit section 131a having a predetermined number
(two or more) of stages, a buffer circuit section 1324 having
a predetermined number (two or more) of stages correspond-
ing to the respective stages of the shift register circuit section
131a, and a sample holding circuit section 133a having a
predetermined number (two or more) of stages correspond-
ing to the respective stages of the buffer circuit section 1324.
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The data driver section 103a drives corresponding pixel
electrodes 114. Referring to FIG. 2A, a set of one stage in
the shift register circuit section 1314, one stage in the buffer
circuit section 1324, and one stage in the sample holding
circuit section 1334 in the data driver section 103a corre-
sponds to one data signal line 113.

[0068] An array pitch P2 of the stage in the shift register
circuit section 1314 is set to be less than an array pitch P21
of the pixel electrode 114 connected to a data signal line 113
driven by an output of a stage in the shift register circuit
section 131a. One stage in the buffer circuit section 132«
and one stage in the sample holding circuit section 1334 are
provided within the array pitch P2.

[0069] As described above, the array pitch P2 of the stage
in the data driver section 1034 is set to be less than the array
pitch P21 of the pixel electrode 114. Therefore, the size of
the data driver section 103a including the shift register
circuit section 131a, the buffer circuit section 1324, and the
sample holding circuit section 1334 is less than the size of
the corresponding pixel electrodes 114. As shown in FIG.
1A, the data driver sections 103a are arranged with spaces
therebetween. This is because the total length of all columns
(or the total length of all of the horizontal array pitches of the
pixel electrode 114) in the display region 140 is more than
the total length of all of the data driver sections 103a.

[0070] In this manner, the shift register circuit sections
1314, the buffer circuit sections 1324, and the sample hold
circuit sections 133a are arranged, so that the data driver
sections 103a each operate individually in the data driver
103. The conductors 103b are provided between each data
driver section 103a. A common transition electrode 104 is
provided via an insulating film on the conductors 103H
between each data driver section 103a.

[0071] FIG.2Dis a perspective view of the drive circuitry
region 150 in which the common transition electrodes 104
are provided via an insulating film 170 on the conductors
103H provided between each data driver section 103a. The
shift register circuit section 131a, the buffer circuit section
1324, and the sample hold circuit section 133¢ are not
provided under the common transition electrodes 104.

[0072] In Example 1, the common transition electrodes
104 are provided via the insulating film 170 on the conductor
regions (1025, 103b) obtained by causing the array pitch of
the stage in the driving circuit (scanning driver section 1024
and the data driver section 1034) in a predetermined range
of the scanning driver 102 and the data driver 103 to be
smaller than the array pitch of the pixel electrode 114. In the
drive circuitry region 150 provided outside the display
region 140, the conductors of the scanning driver 102 or the
data driver 103 and the common transition electrodes 104
are provided via the insulating film 170 on the same plane.
Therefore, a threshold fluctuation of the active elements of
the drive circuitry due to a static electrical charge of the
common transition electrode 104 can be suppressed, thereby
preventing a reduction in liquid crystal display quality.
Further, the common transition electrodes 104 can be effi-
ciently superposed on the conductor regions in the drive
circuitry region. Therefore, the surrounding region of the
display region 140 having substantially no contribution to
display can be reduced, thereby making it possible to
miniaturize the liquid crystal display device 100.

[0073] In Example 1, the common transition electrodes
104 are provided in both the region including the scanning
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driver 102 and the region including the data driver 103.
However, the present invention is not limited to this. The
common transition electrodes 104 may be provided only in
the region including the scanning driver 102 or the region
including the data driver 103.

[0074] InExample 1, the array pitch P1 of the stage of the
shift register circuit 121 in the scanning driver 102 is less
than the array pitch P11 of the scanning signal line 112
driven by the stage in the scanning driver 102, while the
array pitch P2 of the shift register circuit 131 in the data
driver 103 is less than the array pitch P21 of the data signal
line 113 driven by the stage in the data driver 103. The
present invention is not limited to such a configuration. For
example, the common transition electrodes 104 may be
provided only in the shift register circuit section 121 and/or
the shift register circuit section 131.

(EXAMPLE 2)

[0075] In Example 2, common transition electrodes are
provided via an insulating film on a portion of a drive
circuitry region in which a predetermined active element (a
switching element for sampling in a sample holding circuit)
is not provided.

[0076] FIG. 3 is a top view of a base substrate 210 of a
liquid crystal display device 200 according to Example 2 of
the present invention. The base substrate 210 of the liquid
crystal display device 200 has the same configuration as that
of the liquid crystal display device 100 of Example 1, except
for an arrangement of a data driver 105, a scanning driver
106, an insulating film (not shown in FIG. 3), and a common
transition electrode 115 on the base substrate 210.

[0077] The base substrate 210 includes a display region
240 and a drive circuitry region 250. In the drive circuitry
region 250 of the base substrate 210 of FIG. 3, two scanning
drivers 105, two data drivers 106, and a plurality of common
transition electrodes 115 are provided. The common transi-
tion electrodes 105 each supply electric charge from a signal
input terminal 107 to a counter electrode (not shown in FIG.
3) on a counter substrate (not shown in FIG. 3).

[0078] FIG. 4A is an enlarged view of a portion A3 of
FIG. 3, showing a configuration of the base substrate 210 of
the liquid crystal display device 200 in the vicinity of a
boundary between the display region 240 and the drive
circuitry region 250. It should be noted that parts having the
same functions as those of corresponding parts of FIGS. 1B
and 2A are referred to by the same reference characters.
Descriptions thereof are omitted. For the sake of simplicity,
each driver and circuit are only schematically shown in
FIGS. 3, 4A, 4B, and 4C.

[0079] The scanning driver 105 includes a shift register
circuit 1051 and a buffer circuit 1052. The data driver 106
includes a shift register circuit 1061, a buffer circuit 1062,
and a sample holding circuit 1063.

[0080] FIG. 4B is a perspective view of a vicinity of the
data driver 106 in which a plurality of common transition
electrodes 115 are provided on an insulating film 270 which
covers a shift register circuit 1061 and a buffer circuit 1062.

[0081] Referring to FIG. 4B, similar to Example 1, a
common transition electrode 115 is provided via the insu-
lating film 270 on a portion of the drive circuitry region 250
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in which a switching element for sampling in the sample
holding circuit 1063 is not provided, i.c., the shift register
circuit 1061 and the buffer circuit 1062 other than the sample
holding circuit 1063. Whereas the switching element for
sampling in the sample holding circuit 1063 included in the
data driver 106 has a substantial influence on display quality,
active elements other than the switching element for sam-
pling (c.g., active elements in the shift register circuit 1061)
do not have a substantial influence on display quality even
if a certain degree of threshold fluctuation occurs therein.

[0082] FIG. 4C is a perspective view showing a vicinity
of the scanning driver 105. In FIG. 4C, a plurality of
common transition electrodes 115 are provided via an insu-
lating film 270 on the shift register circuit 1051 and the
buffer circuit 1052. The present invention is not limited to
this. For example, the common transition electrodes 115
may have a rectangular or circular shape.

[0083] According to Example 2, the common transition
electrodes 115 are efficiently provided in the drive circuitry
region 250 in such a manner as to prevent a threshold
fluctuation of the switching elements for sampling within the
sample holding circuits 1061. The surrounding portion of the
display region 240 of the base substrate 210 of the liquid
crystal display device 200 can be reduced, thereby making
it possible to miniaturize the liquid crystal display device
200.

(EXAMPLE 3)

[0084] In Example 3, the common transition electrode
115, which is a plurality of rectangular pieces in Example 2,
is modified so as to be an annular stripe throughout a data
driver 305 and a scanning driver 306.

[0085] FIG. 5 is a top view of a base substrate 310 of a
liquid crystal display device 300 according to Example 3 of
the present invention. The base substrate 310 of the liquid
crystal display device 300 has the same configuration as that
of the base substrate 110 of the liquid crystal display device
100 of Example 1, except for an arrangement of a data driver
305, a scanning driver 306, an insulating film (not shown in
FIG. 5), and a common transition electrode 316.

[0086] FIG. 6A is an enlarged view of an portion A4 of the
base substrate 310 of the crystal display device 300 in FIG.
5, showing a specific configuration of the data driver 305,
the scanning driver 306, and the common transition elec-
trode 316. It should be noted that parts having the same
functions as those of corresponding parts of FIGS. 1B and
2A are referred to by the same reference characters. Descrip-
tions thereof are omitted. For the sake of simplicity, each
driver and circuit are only schematically shown in FIGS. 5,
6A, 6B, and 6C.

[0087] The scanning driver 305 includes a shift register
circuit 3051 and a buffer circuit 3052. The data driver 306
includes a shift register circuit 3061, a buffer circuit 3062,
and a sample holding circuit 3063.

[0088] Referring to FIG. 6A, the common transition elec-
trode 316 in the shape of an annular stripe is provided via an
insulating film on the base substrate 310 of the liquid crystal
display device 300, and more specifically on the shift
register circuit 3051, the buffer circuit 3052, the shift register
circuit 3061, and the buffer circuit 3062, except for the
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sample holding circuit 3063 of the data driver 306 in the
drive circuitry, similar to Example 2.

[0089] FIG. 6B is a perspective view schematically show-
ing a structure of the drive circuitry region 350. In FIG. 6B,
a scanning driver 305, an insulating film 370, and a common
transition electrode 316 are provided on the base substrate
310. The stripe-shaped common transition electrode 316 is
provided on the insulating film 370 covering circuits in the
scanning driver 305 (e.g., the shift register circuit 3051 and
the buffer circuit 3052).

[0090] FIG. 6C is a perspective view schematically show-
ing an arrangement of the data driver 306, the insulating film
370, and the common transition electrode 316. The stripe-
shaped common transition electrode 316 is provided via the
insulating film 370 on some circuits in the data driver 306
(e.g., the shift register circuit 3061 and the buffer circuit
3062), but is not provided on the sample holding circuit
3063.

[0091] With such an arrangement, the rectangular and
annular uniform common transition electrode 316 can be
provided on the scanning driver 305 and the data driver 306,
thereby causing additive capacitance on the drive circuitry to
be uniform. Therefore, more stable display quality can be
achieved.

[0092] In Examples 1 through 3, a common transition
electrode is provided on a drive circuitry region which does
not include a predetermined active element (e.g., a switching
element for sampling in a sample holding circuit) included
in a data driver. The present invention is not limited to this.
In the present invention, the common transition electrode
may be provided via an insulating film on any portion of the
drive circuitry region. In this case, it is also possible to
prevent a threshold fluctuation of an active element due to
static electric charge of the common transition electrode. For
example, the common transition e¢lectrodes 316 may be
shaped so as to be a rectangular, a annular, or a stripe.

[0093] According to the present invention, a common
transition electrode is provided via an insulating film on a
drive circuitry region. Therefore, it is possible to prevent a
threshold fluctuation of an active element due to static
electric charge generated in the common transition elec-
trode. A reduction in liquid crystal display quality can also
be prevented. Further, the common transition electrode can
be efficiently provided in the drive circuitry region, thereby
reducing the surrounding region of a display region of the
liquid crystal display device which has substantially no
contribution to display. Therefore, the liquid crystal display
device can be miniaturized.

[0094] Further, according to the present invention, a com-
mon transition electrode is provided via an insulating film on
a drive circuitry region which does not include an active
element. Therefore, it is possible to prevent a threshold
fluctuation of an active element due to static electric charge
generated in the common transition electrode. A reduction in
liquid crystal display quality can also be prevented. Further,
the common transition electrode can be efficiently provided
in the drive circuitry region, thereby reducing the surround-
ing region of a display region of the liquid crystal display
device which has substantially no contribution to display.
Therefore, the liquid crystal display device can be minia-
turized.
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[0095] Further, according to the present invention, an
array pitch in a drive circuit section of each predetermined
drive circuit is reduced, thereby providing a conductor
region. A common transition electrode is provided via an
insulating film on the conductor region.

[0096] Further, according to the present invention, an
array pitch in a drive circuit section is reduced, thereby
easily providing a conductor region.

[0097] Further, according to the present invention, a com-
mon transition electrode is provided via an insulating film on
a drive circuitry region which does not include a switching
element for sampling in a sample holding circuit. Therefore,
a threshold fluctuation of the switching element for sampling
can be suppressed, thereby making it possible to obtain
stable liquid crystal quality. Further, the surrounding region
of a display region of the liquid crystal display device which
has substantially no contribution to display can be reduced,
thereby making it possible to miniaturize the liquid crystal
display device.

[0098] Further, according to the present invention, a
stripe-shaped common transition electrode is provided
throughout a drive circuitry region, thereby causing additive
capacitance on the drive circuitry to be uniform. Therefore,
more stable display quality can be achieved.

[0099] Various other modifications will be apparent to and
can be readily made by those skilled in the art without
departing from the scope and spirit of this invention.
Accordingly, it is not intended that the scope of the claims
appended hereto be limited to the description as set forth
herein, but rather that the claims be broadly construed.

What is claimed is:
1. A liquid crystal display device, comprising:

a base substrate including a display region, and a drive
circuitry region provided in a surrounding region of the
display region;

a liquid crystal layer; and

a counter substrate facing the base substrate via the liquid
crystal layer,

wherein:

a pixel electrode and a pixel driving element for
driving the pixel electrode are provided in the
display region;

region; a driving circuitry section for controlling the
pixel electrode and the pixel driving element is
provided in the drive circuitry region;
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an insulating layer is provided to cover at least one
portion of the drive circuitry region;

a common transition electrode is provided in the
insulating layer; and

the common transition electrode is electrically con-
nected to a counter electrode provided on the
counter substrate.
2. A liquid crystal display device according to claim 1,
wherein:

the drive circuitry section includes a plurality of types of
active elements;

the common transition electrode is provided on a portion
of the insulating layer corresponding to the drive cir-
cuitry region other than a portion of the drive circuitry
region, wherein on the portion of the drive circuitry
region, a specific type(s) of active element(s) out of the
plurality of types of active elements is provided.

3. A liquid crystal display device according to claim 2,
wherein the specific type of the active element is a switching
element for sampling.

4. A liquid crystal display device according to claim 1,
wherein:

a plurality of drive circuitry sections and a plurality of
conductors connecting the plurality of drive circuitry
sections are provided in the drive circuitry region; and

the common transition electrode is provided on a portion
of the insulating layer corresponding to a portion of the
driving circuitry region, wherein on the portion of the
driving circuitry, at least one portion of the conductors
is provided.
5. A liquid crystal display device according to claim 4,
wherein:

the drive circuitry section includes a scanning driver for
driving a scanning signal line and a data driver for
driving a data signal line;

at least one of the scanning driver and the data driver
includes a shift register circuit having at least one stage;
and

an array pitch of the stage in the shift register circuit is less
than an array pitch of the pixel electrode connected to
the scanning signal line and/or the data signal line.
6. A liquid crystal display device according to claim 1,
wherein the common transition electrode is shaped so as to
be a rectangular, a annular, or a stripe.
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