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(57) ABSTRACT

A liquid crystal display device includes a first substrate, a first
thin film transistor for pixel selection formed on the first
substrate, a pixel electrode and a common electrode formed
above the first thin film transistor of the first substrate, a
second substrate provided above the pixel electrode and the
common electrode via a liquid crystal layer, a shield electrode
formed on a surface of the second substrate, and the shield
electrode and an interconnection, which supplies specific AC
or DC potential, and is turned on by potential larger than a
predetermined potential.
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LIQUID CRYSTAL DISPLAY DEVICE AND
ELECTRONIC APPARATUS

[0001] This application claims the benefit of Japanese
Patent Application No. 2009-000061, field on Jan. 5, 2009.
The entire disclosures of the prior applications are hereby
incorporated by reference herein in their entirety.

BACKGROUND
[0002] 1. Technical Field
[0003] The present invention relates to a liquid crystal dis-

play device and an electronic apparatus, and, more particu-
larly, to a liquid crystal display device provided with a shield
electrode formed on one of a pair of substrates thereof and an
electronic apparatus.

[0004] 2. Related Art

[0005] According to the related art, a liquid crystal display
device provided with a shield electrode formed on one of a
pair of substrates is disclosed (see JP-A-2001-51263).
According to the liquid crystal display device disclosed in
JP-A-2001-51263, the shield electrode is formed on one of
the substrates, and a pixel electrode and a common electrode
are formed on the other one of the substrates. Further, the
liquid crystal display device is driven using an IPS (In Plane
Switching) method in which liquid crystals are driven by a
transverse electric field generated between the pixel electrode
and the common electrode. In addition, the shield electrode
(conductive layer) provided in the liquid crystal display
device is connected to a predetermined potential (a ground
potential, a common electrode potential or the like), or the
shield electrode is in a floating state.

[0006] However, according to the liquid crystal display
device disclosed in JP-A-2001-51263, when the shield elec-
trode is connected to a specific potential (ground potential,
common electrode potential or the like), the specific potential
of the shield electrode exerts influence upon a pixel, so that
transmittance may be reduced as compared with the case in
which the shield electrode is in the floating state. Meanwhile,
in the case in which the shield electrode is in the floating state,
static electricity accumulated on the shield electrode may not
be easily discharged, and light may be leaked during the black
display. As described above, in the liquid crystal display
device disclosed in JP-A-2001-51263, display defects may
occur due to the influence of the potential of the shield elec-
trode.

SUMMARY

[0007] An advantage of some aspects of the invention is to
provide a liquid crystal display device and an electronic appa-
ratus, capable of preventing display defects from being
caused by the influence of the potential of a shield electrode.
[0008] According to a first aspect of the invention, there is
provided a liquid crystal display device including a first sub-
strate, a first thin film transistor for pixel selection formed on
the first substrate, a pixel electrode and a common electrode
formed above the first thin film transistor ofthe first substrate,
a second substrate provided above the pixel electrode and the
common electrode viaa liquid crystal layer, a shield electrode
formed on a surface of the second substrate, and the shield
electrode and an interconnection, which supplies specific AC
or DC potential, and is turned on by potential larger than
predetermined potential.
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[0009] In the liquid crystal display device according to the
first aspect of the invention, as described above, since the
switch device is formed between the shield electrode and the
specific AC or DC potential and is turned on by the potential
larger than the predetermined potential, the shield electrode is
not affected by the specific potential when the potential of the
shield electrode is smaller than the predetermined potential,
differently from the case in which the shield electrode is
directly connected to the interconnection that supplies the
specific potential. Thus, the display defect can be prevented
from being caused by the influence of the specific potential,
which is applied to the shield electrode, to the pixel. Further,
the switch device is turned on by the potential larger than the
predetermined potential, so that static electricity of the pre-
determined potential or more is prevented from being accu-
mulated on the shield electrode. Consequently, as compared
with the case in which static electricity accumulated on the
shield electrode is not discharged, the display defect can be
prevented from being caused by the influence of the static
electricity accumulated on the shield electrode.

[0010] Inthe liquid crystal display device according to the
first aspect of the invention, preferably, the interconnection
that supplies the specific potential is an interconnection that
supplies the common potential to the common electrode.
According to this configuration, since the common potential
supplied to the common electrode is originally provided to the
liquid crystal display device, the switch device can be easily
connected to the specific potential, differently from the case
of providing additional potential.

[0011] Inthe liquid crystal display device according to the
first aspect of the invention, preferably, the shield electrode is
formed on the second substrate facing the first substrate.
According to this configuration, the shield electrode can be
easily connected to the device formed on the first substrate,
differently from the case in which the shield electrode is
formed on an opposite side of the second substrate with
respect to the first substrate.

[0012] Inthe liquid crystal display device according to the
first aspect of the invention, preferably, the switch device
includes a second thin film transistor having an active layer
the same as an active layer of the first thin film transistor.
According to this configuration, differently from the case in
which the active layer of the second thin film transistor is
formed separately from the active layer of the first thin film
transistor, since the first thin film transistor and the second
thin film transistor can be formed using the same process, the
second thin film transistor can be easily formed.

[0013] Insuchacase, preferably, one ofa source and a drain
of the second thin film transistor is electrically conductive
with the shield electrode, and at least one of the source and the
drain of the second thin film transistor is connected to a gate
of the second thin film transistor. According to this configu-
ration, charges accumulated on the shield electrode can be
easily discharged to the other one of the source and the drain
of the second thin film transistor.

[0014] Inthe liquid crystal display device in which at least
one of the source and the drain of the second thin film tran-
sistor is connected to the gate, preferably, the other one of the
source and the drain of the second thin film transistor is
connected to the gate of the second thin film transistor.
According to this configuration, although the potential of the
shield electrode is lower than the potential of the other one of
the source and the drain of the second thin film transistor,
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potential can be supplied to the shield electrode from the other
one of the source and the drain of the second thin film tran-
sistor.

[0015] Preferably, the liquid crystal display device accord-
ing to the first aspect of the invention further includes a
conducting section provided between the shield electrode and
a first end of the switch device. The first end of the switch
device is connected to the conducting section, and a second
end of the switch device is connected to the interconnection
which supplies the specific potential. According to this con-
figuration, charges accumulated on the shield electrode can
be easily discharged to the specific potential via the conduct-
ing section.

[0016] In the liquid crystal display device according to the
first aspect of the invention, preferably, the first substrate has
a display area provided with a plurality of pixels and a non-
display area other than the display area, and the switch device
is provided in the non-display area. According to this con-
figuration, differently from the case in which the switch
device is provided in the display area, contribution to the
display of the display area can be prevented from being
reduced.

[0017] Preferably, the liquid crystal display device accord-
ing to the first aspect of the invention further includes a seal
member that seals the first and second substrates such that the
liquid crystal layer is interposed between the first and second
substrates, and the switch device overlaps the seal member
when seen in plan view. According to this configuration, since
the space dedicated for the switch device does not need to be
provided, so that an outer area (i.e., a frame area) of the seal
member does not need to be widened. Thus, the total size of
a liquid crystal panel can be prevented from being increased,
so that the liquid crystal display device can be fabricated in a
micro size.

[0018] Insuch a case, preferably, the liquid crystal display
device further includes a conducting section provided
between the shield electrode and a first end of the switch
device, and an interconnection layer that connects the con-
ducting section to the first end of the switch device. The
conducting section and the interconnection layer overlap the
seal member when seen in plan view. According to this con-
figuration, the space dedicated for the conducting section and
the interconnection layer does not need to be provided, so that
the outer area (i.e., the frame area) of the seal member does
not need to be widened. Thus, the total size of a liquid crystal
panel can be prevented from being increased, so that the
liquid crystal display device can be fabricated in a micro size.
[0019] In the liquid crystal display device according to the
first aspect of the invention, preferably, the switch device is
provided in a plural number, and the plural switch devices are
serially or parallelly connected to each other. According to
this configuration, although one of the switch devices does
not normally operate, charges accumulated on the shield elec-
trode can be discharged to the specific potential via another
switch device.

[0020] An electronic apparatus according to a second
aspect of the invention includes the liquid crystal display
device having the above configuration. According to this con-
figuration, it is possible to obtain the electronic apparatus
capable of preventing the display defect from being caused by
the influence of the potential of the shield electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Theinvention will be described with reference to the
accompanying drawings, wherein like numbers reference like
elements.
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[0022] FIG.1isaplanview showingaliquid crystal display
device according to one embodiment of the invention.
[0023] FIG. 2 is a plan view showing a common electrode
interconnection, a thin film transistor serving as a diode, and
a conducting section of a liquid crystal display device accord-
ing to one embodiment of the invention.

[0024] FIG. 3 is a sectional view showing a pixel of a liquid
crystal display device according to one embodiment of the
invention.

[0025] FIG. 4 is a sectional view showing the vicinity of an
end portion of a display area of a liquid crystal display device
according to one embodiment of the invention.

[0026] FIG.5is a plan view showing layers below a source
electrode and a drain electrode ofa thin film transistor serving
as a diode in a liquid crystal display device according to one
embodiment of the invention.

[0027] FIG. 6 is a plan view showing a thin film transistor
serving as a diode in a liquid crystal display device according
to one embodiment of the invention.

[0028] FIG.7is asectional view taken along line VII-VII in
FIG. 6.
[0029] FIG. 8 is a view showing one example of an elec-

tronic apparatus using a liquid crystal display device accord-
ing to one embodiment of the invention.

[0030] FIG. 9 is a view showing one example of an elec-
tronic apparatus using a liquid crystal display device accord-
ing to one embodiment of the invention.

[0031] FIG. 10 is a circuit diagram showing a thin film
transistor of a liquid crystal display device according to a first
modification of the invention.

[0032] FIG. 11 is a circuit diagram showing a thin film
transistor of a liquid crystal display device according to a
second modification of the invention.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0033] Hereinafter, an embodiment of the invention will be
described with reference to the accompanying drawings.
[0034] FIG.1isaplanview showingaliquid crystal display
device according to one embodiment of the invention. FIG. 2
is a plan view showing a common electrode interconnection,
a thin film transistor serving as a diode, and a conducting
section of the liquid crystal display device according to one
embodiment of the invention. FIGS. 3 to 7 are views showing
the structure of the liquid crystal display device according to
one embodiment of the invention. The configuration of the
liquid crystal display device 100 according to one embodi-
ment of the invention will be described with reference to
FIGS.1t0 7.

[0035] AsshowninFIG. 1, the liquid crystal display device
100 according to one embodiment of the invention includes a
pair of glass substrates 1 and 2, a plurality of pixels 3, a seal
member 4 for encapsulating the pixels 3 (liquid crystal layer
36), a conducting section 5 included in the seal member 4, a
thin film transistor 6 connected to the conducting section 5 to
serve as a diode, and a common potential interconnection 7
connected to the thin film transistor 6. The substrates 1 and 2
are one example of a “first substrate” and a “second substrate”
of the invention, respectively. Further, the thin film transistor
6 is one example of a “second thin film transistor” of the
invention. Further, according to the embodiment, the com-
mon potential interconnection 7 is connected to common
potential COM supplied to a common electrode 21 which will
be described later. Furthermore, the liquid crystal display
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device 100 is configured to be driven by inversion driving in
which the potential of the common potential is alternately
inverted. The common potential is one example of the “spe-
cific potential” of the invention and the common potential
interconnection 7 is one example of an “interconnection that
supplies the specific potential” of the invention.

[0036] Further, according to the embodiment, the size of
the substrate 2 is smaller than that of the substrate 1 when seen
in plan view, and a display area 14 is provided on the substrate
1 on an overlap area between the substrates 1 and 2. Further,
anon-display area 15 (portion other than the display area 1a)
is formed to surround the periphery ofthe display area 1a. The
pixels 3 are arranged on the display area 1a in a matrix type.

[0037] Further, according to the embodiment, as shown in
FIG. 2, the thin film transistor 6 is disposed between the
conducting section 5 and the common potential interconnec-
tion 7, and the conducting section 5 is connected to the thin
film transistor 6 through an interconnection 8. The intercon-
nection 8 is one example of an “interconnection” of the inven-
tion. Further, the interconnection 8 includes a metal layer the
same as that of a gate electrode 11 of a thin film transistor 16
for pixel selection which will be described later. Further,
according to the embodiment, the conducting section 5, the
thin film transistor 6, the common potential interconnection 7
and the interconnection 8 overlap the seal member 4 on the
non-display area 15 when seen in plan view. That is, when
seen in plan view, the thin film transistor 6 may entirely
overlap the seal member 4 or the thin film transistor 6 may
partially overlap the seal member 4.

[0038] AsshowninFIG. 3, according to the sectional struc-
ture of the pixel 3, the gate electrode 11 is formed on the
substrate 1. Further, an insulating layer 12 including a gate
insulating layer 12a made of a SiN layer or a SiO, layer is
formed on the gate electrode 11 and the substrate 1. A semi-
conductor layer 13 having a dual layer structure with a lower
a-Silayer and an upper n+Si layer having n type conductivity
is formed to overlap the gate electrode 11 via the gate insu-
lating layer 12a when seen in plan view. That is, the semicon-
ductor layer 13 is one example of an “active layer” of the
invention.

[0039] A source electrode 14 and a drain electrode 15 are
formed on the semiconductor layer 13 to overlap the gate
electrode 11 and the semiconductor layer 13 when seen in
plan view. Further, when seen in plan view, a channel region
13a is formed in an area of the semiconductor layer 13 inter-
posed between the source electrode 14 and the drain electrode
15 when seen in plan view. The gate electrode 11, the semi-
conductor layer 13, the source electrode 14 and the drain
electrode 15 constitute the thin film transistor 16 for the pixel
selection. That is, the thin film transistor 16 is one example of
a “first thin film transistor” of the invention.

[0040] An interlayer dielectric layer 17 including a SiN
layer is formed to cover the source electrode 14, the drain
electrode 15 and the insulating layer 12. Further, a contact
hole 17a is formed in an area of the interlayer dielectric layer
17, which corresponds to the drain electrode 15. The inter-
layer dielectric layer 17 is formed on the surface thereof with
a planar layer 18 including an organic layer made of acrylic-
based resin or the like. Further, the planar layer 18 is formed
with a contact hole 18a passing through the contact hole 17a.
Further, a pixel electrode 19 including a transparent electrode
made of ITO (Indium Tin Oxide) or the like is formed on the
surface of the planar layer 18 to be connected to the drain
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electrode 15 via the contact hole 174 and the contact hole 18a.
That is, the pixel electrode 19 is formed for each pixel 3.
[0041] Further, the planar layer 18 and the pixel electrode
19 are formed on the surface thereof with a passivation layer
20 including a SiN layer formed at the low temperature. A
common electrode 21 including a transparent electrode made
of ITO or the like is formed on the surface of the passivation
layer 20 over the pixels 3. Further, the common electrode 21
is provided with a plurality of slits 214, and an electric field is
generated between the pixel electrode 19 and the common
electrode 21 via the slits 21a.

[0042] In addition, the common electrode 21 is formed on
the surface thereof with an alignment layer 22 including an
organic layer made of polyimide or the like. The alignment
layer 22 covers the surface of the common electrode 21 while
making contact with the passivation layer 20 via the slits 21a
of the common electrode 21.

[0043] According to the embodiment, a shield electrode 31
including a transparent electrode made of ITO or the like is
formed on the surface 1 of the substrate 2 facing the substrate
1. The shield electrode 31 is substantially formed on the entire
surface of the substrate 2. Further, the shield electrode 31 is
formed on the surface thereof with black matrixes 32 made of
resin or the like. When seen in plan view, the black matrix 32
is formed at the boundary of the pixel 3 in a matrix type.
Further, the shield electrode 31 and the black matrixes 32 are
formed on the surface thereof with color filters 33. In addi-
tion, the black matrixes 32 and the color filters 33 are formed
on the surface thereof with an overcoat 34 serving as a pro-
tective layer. The overcoat 34 is formed on the surface thereof
with an alignment layer 35 including an organic layer made of
polyimide. The liquid crystal layer 36 is interposed between
the alignment layer 22 and the alignment layer 35.

[0044] Further, a polarizing plate 37 is formed on an oppo-
site surface of the substrate 1 with respect to the substrate 2,
and a polarizing plate 38 is formed on an opposite surface of
the substrate 2 with respect to the substrate 1. In addition, a
backlight 39 is installed to face the polarizing plate 37.
[0045] As shown in FIG. 4, the interconnection 8 having
one end connected to the common electrode 21 and the other
end connected to the thin film transistor 6 is provided on the
surface of the substrate 1 which corresponds to the end por-
tion of the substrate 2. The interconnection 8 is formed on the
surface thereof with the insulating layer 12 including the SiN
layer or the SiO, layer. Further, the insulating layer 12 is
formed with the contact hole 125, and an electrode 40 made of
ITO is formed on the insulating layer 12 to make contact with
the interconnection 8 through the contact hole 125. In addi-
tion, according to the embodiment, particulate conductive
materials 41 made of gold Au or the like are included in an
area corresponding to the electrode 40 of the seal member 4,
and the shield electrode 31 is electrically conductive with the
interconnection 8 through the section (the conducting section
5) of the seal member 4 including conductive materials 41.
[0046] As shown in FIG. 5, according to the thin film tran-
sistor 6 serving as a diode, a gate electrode 51 and a gate
electrode 52 are formed on the surface of the substrate 1. That
is, the gate electrode 52 is connected to the interconnection 8
connected to the conducting section 5 (see FIG. 4) which is
electrically conductive with the shield electrode 31. Further,
the gate electrode 51 and the gate electrode 52 include a layer
the same as that of the common potential interconnection 7.
[0047] As shown in FIG. 7, the insulating layer 12 includ-
ing the SiN layer or the SiO, layer to serve as a gate insulating
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layer 12¢ of the thin film transistor 6 is formed on the surface
of the gate electrode 51 (the gate electrode 52 not shown in
FIG. 7), the interconnection 8 and the common potential
interconnection 7. A contact hole 124 and a contact hole 12¢
are each formed in areas corresponding to the common poten-
tial interconnection 7 and the interconnection 8 of the insu-
lating layer 12.

[0048] As shown in FIGS. 5 and 6, a semiconductor layer
53 (54) having a dual layer structure with a lower a-Si layer
and an upper n+Si layer having n type conductivity is formed
to overlap the gate electrode 51 (52) via the gate insulating
layer 12¢ when seen in plan view. That is, the semiconductor
layer 53 (54) is one example of an “active layer” of the
invention. A source electrode 55 and a drain electrode 56 are
formed on the semiconductor layer 53 (54) to overlap the gate
electrode 51 (52) and the semiconductor layer 53 (54) when
seen in plan view. Further, when seen in plan view, a channel
region 53a (54a) is formed in an area of the semiconductor
layer 53 (54) interposed between the source electrode 55 and
the drain electrode 56.

[0049] AsshowninFIG. 7, the interlayer dielectric layer 17
including the SiN layer is formed to cover the source elec-
trode 55, the drain electrode 56 and the insulating layer 12.
Further, contact holes 175 to 17e each are formed in areas of
the interlayer dielectric layer 17, which correspond to the
common potential interconnection 7, the source electrode 55,
the drain electrode 56 and the interconnection 8.

[0050] Further, the interlayer dielectric layer 17 is formed
on the surface thereof with the planar layer 18, and contact
holes 185 to 18e each are formed in areas of the planar layer
18, which correspond to the common potential interconnec-
tion 7, the source electrode 55, the drain electrode 56 and the
interconnection 8.

[0051] Further, as shown in FIGS. 6 and 7, an electrode 59
including a transparent electrode is formed to connect the
common potential interconnection 7 to the source electrode
55 via contact sections 57 and 58. In addition, an electrode 62
including a transparent electrode is formed to connect the
drain electrode 56 to the interconnection 8 via contact sec-
tions 60 and 61.

[0052] According to the embodiment, as shown in FIG. 6,
an electrode 63 including a transparent electrode is formed to
connect the source electrode 55 to the gate electrode 51. Thus,
the thin film transistor 6 serves as a diode in which the source
electrode 55 is connected to the gate electrode 51. Further,
according to the embodiment, the drain electrode 56 is con-
nected to the interconnection 8 (the gate electrode 52) via the
electrode 62, so that the thin film transistor 6 serves as a diode
in which the drain electrode 56 is connected to the gate
electrode 52. That is, the thin film transistor 6, for example, is
configured so that the gate electrode 51 and the gate electrode
52 are turned on by a voltage of 10V. In other words, the 10V,
by which the thin film transistor 6 is turned on, is one example
of the “predetermined potential” of the invention.

[0053] Further, according to the embodiment, as shown in
FIGS. 3 and 7, the gate electrode 11, the semiconductor layer
13, the source electrode 14 and the drain electrode 15 of the
thin film transistor 16 for the pixel selection include the same
layers as those of the gate electrode 51 (52), the semiconduc-
tor layer 53 (54), the source electrode 55 and the drain elec-
trode 56 of the thin film transistor 6 serving as the diode.
[0054] Further, as shown in FIG. 6, the channel widths W of
the channel regions 53a and 54a of the thin film transistor 6
serving as the diode are substantially identical to the channel
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width of the channel region 134 of the thin film transistor 16
for the pixel selection. Further, the channel lengths D of the
channel regions 53a and 54a of the thin film transistor 6
serving as the diode are five times to ten times as long as the
channel length of the channel region 13a of the thin film
transistor 16 for the pixel selection. Thus, the resistance of the
channel regions 53a and 54a of the thin film transistor 6
serving as the diode is larger than the resistance of the channel
region 13a of the thin film transistor 16 for the pixel selection.
[0055] According to the embodiment, as described above,
since the thin film transistor 6, which is turned on by potential
larger than the predetermined potential (10V) to serve as the
diode, is provided between the shield electrode 31 and the
common potential interconnection 7, the shield electrode 31
is not affected by the common potential when the potential of
the shield electrode 31 is smaller than the predetermined
potential, differently from the case in which the shield elec-
trode 31 is directly connected to the common potential inter-
connection 7. Thus, the display defect can be prevented from
being caused by the influence of the common potential, which
is applied to the shield electrode 31, to the pixel 3. Further, the
thin film transistor 6 is turned on by the potential larger than
the predetermined potential, so that the static electricity of the
predetermined potential or more is prevented from being
accumulated on the shield electrode 31. Consequently, as
compared with the case in which static electricity accumu-
lated on the shield electrode 31 is not discharged, the display
defect can be prevented from being caused by the influence of
the static electricity accumulated on the shield electrode 31.
[0056] Further, according to the embodiment, as described
above, the common potential interconnection 7 that supplies
the common potential is connected to the shield electrode 31
via the thin film transistor 6, so that potential can be easily
connected to the shield electrode 31 via the thin film transistor
6 because the common potential is originally provided to the
liquid crystal display device 100, differently from the case of
providing additional potential.

[0057] Further, according to the embodiment, as described
above, the shield electrode 31 is formed on the substrate 2
facing the substrate 1, so that the shield electrode 31 can be
easily connected to the thin film transistor 6, differently from
the case in which the shield electrode 31 is formed on an
opposite side of the substrate 2 with respect to the substrate 1.
[0058] Further, according to the embodiment, as described
above, the gate electrode 51 (52), the semiconductor layer 53
(54), the source electrode 55 and the drain electrode 56 of the
thin film transistor 6 serving as the diode include the same
layers as those of the gate electrode 11, the semiconductor
layer 13, the source electrode 14 and the drain electrode 15 of
the thin film transistor 16 for the pixel selection, so that the
thin film transistor 6 and the thin film transistor 16 can be
easily formed because the thin film transistor 6 and the thin
film transistor 16 are formed through the same process.
[0059] Further, according to the embodiment, as described
above, the drain electrode 56 of the thin film transistor 6 is
electrically conductive with the shield electrode 31, and the
drain electrode 56 of the thin film transistor 6 is connected to
the gate electrode 52 of the thin film transistor 6, so that
charges accumulated on the shield electrode 31 can be dis-
charged to the source electrode 55 of the thin film transistor 6.
[0060] Further, according to the embodiment, as described
above, the source electrode 55 of the thin film transistor 6 is
connected to the gate electrode 51 of the thin film transistor 6,
so that potential can be supplied to the shield electrode 31
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from the common potential although the potential of the
shield electrode 31 is lower than the common potential.
[0061] Further, according to the embodiment, as described
above, the drain electrode 56 of the thin film transistor 6 is
connected to the conducting section 5, and the source elec-
trode 55 of the thin film transistor 6 is connected to the
common potential interconnection 7, so that the charges accu-
mulated on the shield electrode 31 can be easily discharged to
the common potential via the conducting section 5.

[0062] Further, according to the embodiment, as described
above, the thin film transistor 6 is provided in the non-display
area 15, so that contribution to the display of the display area
1a can be prevented from being reduced, differently from the
case in which the thin film transistor 6 is provided in the
display area 1a.

[0063] Further, according to the embodiment, as described
above, since the thin film transistor 6 is configured to overlap
the seal member 4 when seen in plan view, the space dedi-
cated for the thin film transistor 6 does not need to be pro-
vided, so that an outer area (i.e., a frame area) of the seal
member 4 does not need to be widened. Thus, the total size of
a liquid crystal panel can be prevented from being increased,
so that the liquid crystal display device 100 can be fabricated
in a micro size.

[0064] Further, according to the embodiment, as described
above, since the conducting section 5 and the interconnection
8 are configured to overlap the seal member 4 when seen in
plan view, the space dedicated for the conducting section 5
and the interconnection 8 does not need to be provided, so that
the outer area (i.e., the frame area) of the seal member 4 does
not need to be widened. Thus, the total size of a liquid crystal
panel can be prevented from being increased, so that the
liquid crystal display device 100 can be fabricated in a micro
size.

[0065] FIGS. 8 and 9 are views showing one example of an
electronic apparatus using the liquid crystal display device
according to one embodiment of the invention. Hereinafter,
the electronic apparatus using the liquid crystal display
device 100 according to one embodiment of the invention will
be described with reference to FIGS. 8 and 9.

[0066] AsshowninFIGS. 8 and9, the liquid crystal display
device 100 according to one embodiment of the invention can
be applied to a cell phone 400, a PC (Personal Computer) 500
or the like. Referring to the cell phone 400 shown in FIG. 8,
the liquid crystal display device 100 according to one
embodiment of the invention is applied to a display screen
400a. Further, referring to the PC 500 shown in FIG. 9, the
liquid crystal display device 100 according to one embodi-
ment of the invention is applied to a display screen 500a or the
like.

[0067] Thatis, the embodiment disclosed in the invention is
for illustrative purposes only, and the invention is not limited
thereto. The scope of the invention is represented by the scope
of'the claims other than the aforementioned embodiment, and
various modifications can be made within the scope of the
claims and their equivalents.

[0068] Forexample, according to the embodiment, one thin
film transistor 6 serving as the diode is provided. However,
the invention is not limited thereto. For example, as shown in
FIG. 10, two thin film transistors 6 connected in parallel to
each other to serve as the diode can be provided. Further, as
shown in FIG. 11, two thin film transistors 6 serially con-
nected to each other to serve as the diode can be provided. In
addition, three or more thin film transistors 6 parallelly or
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serially connected to each other can be provided. Thus, from
among the thin film transistors 6, although one thin film
transistor 6 does not normally operate, charges accumulated
on the shield electrode 31 can be discharged to the common
potential via another thin film transistor 6.

[0069] Further, the embodiment shows an example in
which the source electrode 55 is connected to the gate elec-
trode 51 and the drain electrode 56 is connected to the gate
electrode 52 in the thin film transistor 6 serving as the diode,
so that electric current can flow from both the source elec-
trode 55 and the drain electrode 56. However, the invention is
not limited thereto. For example, electric current can flow
from one of the drain electrode 56 and the shield electrode 31.
[0070] Further, the embodiment shows an example in
which the thin film transistor 6 serving as the diode is pro-
vided as a switch device. However, the invention is not limited
thereto. For example, switch devices other than the thin film
transistor 6 serving as the diode can be provided.

[0071] Further, the embodiment shows an example in
which the specific potential supplied to the shield electrode
31 via the thin film transistor 6 is used as alternating common
potential. However, the invention is not limited thereto. For
example, direct potential can be supplied.

[0072] Further, the embodiment shows an example in
which the common potential interconnection 7 is connected
to the source electrode 55 of the thin film transistor 6 serving
as the diode. However, the invention is not limited thereto. For
example, potential other than the common potential such as
ground potential can be connected to the source electrode 55
of the thin film transistor 6.

[0073] In addition, the embodiment shows an example in
which the shield electrode 31 is provided on the surface of the
substrate 2 facing the substrate 1. However, the invention is
not limited thereto. For example, the shield electrode 31 may
be provided on the surface of an opposite side of the substrate
2 with respect to the substrate 1.

What is claimed is:

1. A liquid crystal display device comprising:

a first substrate;

a first thin film transistor for pixel selection formed on the

first substrate;

a pixel electrode and a common electrode formed above the

first thin film transistor of the first substrate;

a second substrate provided above the pixel electrode and

the common electrode via a liquid crystal layer;

a shield electrode formed on a surface of the second sub-

strate; and

a switch device electrically connected between the shield

electrode and an interconnection, which supplies spe-
cific AC or DC potential, and is turned on by potential
larger than predetermined potential.

2. The liquid crystal display device according to claim 1,
wherein the interconnection that supplies the specific poten-
tial is an interconnection that supplies common potential to
the common electrode.

3. The liquid crystal display device according to claim 1,
wherein the shield electrode is provided on the second sub-
strate facing the first substrate.

4. The liquid crystal display device according to claim 1,
wherein the switch device includes a second thin film tran-
sistor having an active layer identical to an active layer of the
first thin film transistor for the pixel selection.
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5. The liquid crystal display device according to claim 4,
wherein one of a source and a drain of the second thin film
transistor is electrically conductive with the shield electrode,
and

at least one of the source and the drain of the second thin

film transistor is connected to a gate of the second thin
film transistor.

6. The liquid crystal display device according to claim 5,
wherein a remaining one of the source and the drain of the
second thin film transistor is connected to the gate of the
second thin film transistor.

7. The liquid crystal display device according to claim 1,
further comprising a conducting section provided between
the shield electrode and a first end of the switch device,

wherein the first end of the switch device is connected to

the conducting section, and a second end of the switch
device is connected to the interconnection which sup-
plies the specific potential.

8. The liquid crystal display device according to claim 1,
wherein the first substrate has a display area provided with a
plurality of pixels and a non-display area other than the dis-
play area, and

the switch device is provided in the non-display area.
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9. The liquid crystal display device according to claim 1,
further comprising a seal member that seals the first and
second substrates such that the liquid crystal layer is inter-
posed between the first and second substrates, wherein the
switch device overlaps the seal member when seen in plan
view.

10. The liquid crystal display device according to claim 9,
further comprising:

a conducting section provided between the shield electrode

and a first end of the switch device; and

an interconnection layer that connects the conducting sec-

tion to the first end of the switch device,

wherein the conducting section and the interconnection

layer overlap the seal member when seen in plan view.

11. The liquid crystal display device according to claim 1,
wherein the switch device is provided in plurality, and the
switch devices in plurality are connected to each other serially
or in parallel.

12. An electronic apparatus comprising the liquid crystal
display device according to claim 1.

Ed sk sk Ed Ed
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