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(57) ABSTRACT

A liquid crystal display device with first signal wires on a first
side and second signal wires on a second side in a display
region which faces the first side, first gate signal lines to
which a signal is supplied through the first signal wires and
second gate signal lines to which a signal is supplied through
the second signal wires, a first conductive film arranged to
cover at least the first signal wires, a second conductive film
arranged to cover at least the second signal wires, a first
reference signal line electrically connected to the first con-
ductive film on the first conductive film side and a second
reference signal line electrically connected to the second
conductive film on the second conductive film side, the first
conductive film and the second conductive film are electri-
cally separated from each other when a signal is supplied.
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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority over Japa-
nese Application JP 2008-233052 filed on Sep. 11, 2008, the
contents of which are hereby incorporated into this applica-
tion by reference.

BACKGROUND OF THE INVENTION

[0002] (1) Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play device, and in particular, to a liquid crystal display
device having a conductive film (shield film) that covers
signal wires and the like formed around the display region
with an insulating film in between.

[0004] (2) Description of the Related Art

[0005] Active matrix type liquid crystal display devices
(panels) have a pair of substrates provided so as to face each
other with liquid crystal sandwiched in between as an outer
frame in which a display region is formed of a set of a number
of pixels arranged in a matrix. A liquid crystal layer is sealed
between the pair of substrates with an annular sealing mate-
rial formed so as to surround the above described display
region in the configuration.

[0006] In addition, a number of signal wires (lead wires),
which are led from the region outside the sealing material, are
formed in the outer periphery of the display region which is
within the region surrounded by the sealing material, and
these signal wires are electrically connected to the gate signal
lines, the drain signal lines and the reference signal lines, for
example, in the display region.

[0007] In this case, it is known that a relatively large elec-
trical field leaks from the lead wires that are electrically
connected to the gate signal lines, for example, and this leak-
ing electrical field negatively affects the liquid crystal in the
display region adjacent to the lead wires. Therefore, a con-
ductive film may be formed so as to cover the above described
lead wires via an insulating film so that the conductive film
functions as a shield film against the above described electri-
cal field, and such a technology is disclosed in JP 2005-
275054A, for example. In addition, in JP 2005-275054 A the
above described conductive film is formed so as to have the
same potential as the counter electrodes in order to avoid
floating in a so-called IPS (in plane switching) type liquid
crystal display device.

[0008] FIG. 6A and FIG. 6B are diagrams showing the
configuration of'a conventional IPS type liquid crystal display
device where the gate signal lines GL within the display
region AR include those where a signal is supplied from an
end on one side and those where a signal is supplied from an
end on the other side. Here, FIG. 6A is a plan diagram and
FIG. 6B is a cross sectional diagram along line b-b in FIG. 6 A,
and they respectively correspond to FIG. 1A and FIG. 1B,
which show an embodiment of the present invention. There-
fore, only the part of the configuration that makes the prior art
disadvantageous is described in the following. Please see the
detailed descriptions for the configuration of the other parts in
reference to FIG. 1A and FIG. 1B.

[0009] InFIG.6A and FIG. 6B, substrates SUB1 and SUB2
are provided so as to sandwich liquid crystal L.C, and this
liquid crystal LC is sealed with a sealing material SL. A
display region AR is formed on the surface of the substrate
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SUB1 on the liquid crystal LC side surrounded by the sealing
material SL with a small gap between the sealing material S
and the display region AR. A number of pixels (not shown)
are provided in a matrix on the display region AR, and gate
signal lines GL, drain signal lines DL and common signal
lines CL, which are required to drive these pixels, are pro-
vided.

[0010] Here, the common signal lines CL are integrally
formed with the counter electrodes CT, which are formed in
the respective pixels, and are formed of surface conductive
films together with the counter electrodes CT in approxi-
mately the entirety of the display region AR. A reference
signal for a video signal supplied to a drain signal line DL is
supplied to a common signal line CL so that the same poten-
tial is applied to the counter electrode CT in each pixel in the
display of at least one frame when the system is driven.
[0011] The gate signal lines GL are aligned in the direction
y in the figure, and every other line is electrically connected to
alead wire WL provided on the left side of the display region
AR in the figure (denoted as WL (1) in the figure), while the
remaining gate signal lines GL are electrically connected to
the lead wires WL provided on the right side of the display
region AR in the figure (denoted as WL (2) in the figure).
[0012] A conductive film CEL (denoted as CEL (1) in the
figure) is formed in the region where the lead wires WL (1) are
formed so as to cover the lead wires WL (1) via an insulating
film IN, while a conductive film CEL (denoted as CEL (2) in
the figure) is formed in the region where the lead wires WL (2)
are formed so as to cover the lead wires WL (2) via an
insulating film IN. The conductive films CEL (1) and CEL (2)
are electrically connected to each other via a wire WLC
provided on the upper side of the display region AR, for
example, and at the same time, electrically connected to the
common signal line CL so that the same potential as in the
counter electrodes CT is provided in the configuration where
floating is avoided. These conductive films CEL (1) and CEL
(2) both function as a shield film against an electrical field
with which an electrical field LEF leaking from the lead wires
WL (1) and the lead wires WL (2) can be prevented from
distributing so as to reach the liquid crystal LC on the display
region AR.

[0013] Here, a reference signal is supplied to the above
described conductive film CEL (1) and conductive film CEL
(2) separately from the terminals TM (1) and TM (2) formed
on the surface of the substrate SUB1 in the region outside of
the sealing material SL.

SUMMARY OF THE INVENTION

[0014] Meanwhile, in the case where each common signal
line CL is formed between a pair of adjacent gate signal lines
GL along the gate signal lines GL, and at the same time, the
common signal lines CL include those to which a signal is
supplied from an end on one side and those to which a signal
is supplied from an end on the other side in the above
described configuration (in the case of a so-called two wire
system), a new problem is found.

[0015] That is to say, as shown in FIG. 7, which corre-
sponds to FIG. 6B, arelatively large parasitic capacitance C is
provided between the lead wires WL (1) and the conductive
film CEL (1) when the conductive film CEL (1) is formed.
[0016] In this case where a reference signal is supplied to
the above described common signal lines CL through the two
systems, there is a great difference in the parasitic capacitance
between first and second common signal lines CL when such
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a connection where one reference signal is supplied to the first
common signal lines CL through the above described con-
ductive film CEL (for example, conductive film CEL (1)) and
the other reference signal is supplied to the second common
signal lines CL without passing through the above described
conductive film CEL (for example, conductive film CEL (2))
is used while maintaining the connection between the con-
ductive film CEL (1) and the conductive film CEL (2).
[0017] As aresult, there is a difference in the time constant,
which is defined as the product of the above described para-
sitic capacitance and the resistance value of the common
signal lines CL, and this difference in the time constant leads
to a difference in the distortion of the wave form of the
reference signal supplied to the common signal lines CL, and
thus, there is a disadvantage with the display region AR in that
the brightness is inconsistent.
[0018] A meritofthe present invention is to provide a liquid
crystal display device having such a configuration that the
difference in the parasitic capacitance between a number of
conductive films, which are formed so as to cover the signal
wires formed around the display region via an insulating film
and the signal wires covered by these conductive films, can be
reduced.
[0019] In the liquid crystal display device according to the
present invention, some common signal lines that are aligned
in parallel are connected to one conductive film and the
remaining common signal lines are connected to the other
conductive film, and these conductive films are electrically
isolated from each other so that signals can be supplied inde-
pendently in the configuration. As a result, the difference
between the parasitic capacitance induced to one conductive
film and the parasitic capacitance induced to the other con-
ductive film can be reduced in the configuration.

[0020] The present invention can provide the following

configurations, for example.

[0021] (1) An active matrix type liquid crystal display
device with a first substrate, a second substrate and liquid
crystal sandwiched between the first substrate and the sec-
ond substrate with a display region made up of a set of a
number of pixels arranged in a matrix,

[0022] a number of signal wires arranged in the outer

periphery of the display region and a conductive film formed

so as to cover the signal wires via an insulating film are
provided on a surface of the first substrate on the liquid crystal
side,

[0023] the first substrate is provided with a number of gate

signal lines for supplying a scan signal to the number of pixels

and a number of reference signal lines for supplying a refer-
ence signal to the number of pixels within the display region,

[0024] the number of signal wires include first signal wires

provided on a first side in the display region and second signal

lines provided on a second side in the display region which
faces the first side,

[0025] the number of gate signal lines include first gate

signal lines to which a signal is supplied through the first

signal wires and second gate signal lines to which a signal is
supplied through the second signal wires,

[0026] the conductive film is formed of a first conductive

film provided so as to cover at least the first signal wires and

a second conductive film provided so as to cover at least the

above described second signal wires,

[0027] the number of reference signal lines include first

reference signal lines electrically connected to the first con-

ductive film on the first conductive film side and second
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reference signal lines electrically connected to the second

conductive film on the second conductive film side, and

[0028] the first conductive film and the second conductive

film to which signals are supplied are electrically isolated

from each other.

[0029] (2) The liquid crystal display device of (1), the first
conductive film is provided on the first side in the display
region and the second conductive film is provided on the
second side in the display region.

[0030] (3) The liquid crystal display device of (1),

[0031] the first conductive film is formed such thata portion

is provided on the first side in the display region and another

portion is provided on the second side in the display region so
as to be electrically isolated from and parallel to the second
conductive film, and

[0032] the portion of the first conductive film provided on

the first side and the portion of the first conductive film

provided on the second side are electrically connected.

[0033] (4) The display device of (1),

[0034] each of the above described number of pixels is

provided on the first substrate side with a thin film transistor

which is turned on by asignal supplied from a gate signal line,

a pixel electrode to which a video signal is supplied from a

drain signal line through the thin film transistor when turned

on, and a counter electrode to which a signal is supplied
through a common signal line,

[0035] the reference signal lines are the common signal
lines, and
[0036] the liquid crystal is driven by an electrical field

generated by the difference in the potential between a pixel

electrode and a counter electrode.

[0037] (5) The liquid crystal display device of (4), the con-
ductive film is formed of the same material as of the above
described pixel electrodes or the counter electrodes in the
same layer as the pixel electrodes or the counter electrodes.

[0038] (6) The liquid crystal display device of (1),
[0039] each of the number of pixels is provided on the first
substrate side with a thin film transistor which is turned on by
ascan signal supplied from a gate signal line, a pixel electrode
to which a video signal is supplied from a drain signal line
through the thin film transistor when turned on, and a capaci-
tance signal line for inducing a capacitance between the pixel
electrode and the capacitance signal line, and

[0040] the reference signal line is the capacitance signal
line.
[0041] (7) The liquid crystal display device of (6), the

above described conductive film is formed of the same
material as of the above described pixel electrodes in the
same layer as the above described pixel electrodes.

[0042] (8) The liquid crystal display device of (1), the first
reference signal lines electrically connected to the first
conductive film and the second reference signal lines elec-
trically connected to the second conductive film are aligned
alternately in the direction which crosses the longitudinal
direction of the number of reference signal lines.

[0043] (9) An active matrix type liquid crystal display
device with a first substrate, a second substrate and liquid
crystal sandwiched between the first substrate and the sec-
ond substrate with a display region made up of a set of a
number of pixels arranged in a matrix,

[0044] a first scan signal drive circuit arranged on a first

side in the display region, a second scan signal drive circuit

arranged on a second side in the display region which faces
the first side, and a conductive film formed so as to cover the
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first scan signal drive circuit and second scan signal drive

circuit via an insulating film are provided on a surface of the

first substrate on the liquid crystal side,

[0045] the first substrate is provided with a number of gate

signal lines for supplying a scan signal to the number of pixels

and a number of reference signal lines for supplying a refer-
ence signal to the number of pixels within the display region,

[0046] the number of gate signal lines include first gate

signal lines to which a signal is supplied from an end on the

first scan signal drive circuit side and second gate signal lines
to which a signal is supplied from an end on the second scan
signal drive circuit side,

[0047] the conductive film is formed of a first conductive

film provided so as to cover at least the first scan signal drive

circuit and a second conductive film provided so as to cover at
least the second scan signal drive circuit,

[0048] the number of reference signal lines include first

reference signal lines electrically connected to the first con-

ductive film on the first conductive film side and second
reference signal lines electrically connected to the second
conductive film on the second conductive film side, and

[0049] the first conductive film and the second conductive

film to which signals are supplied are electrically isolated

from each other.

[0050] (10) The liquid crystal display device of (9), the first
conductive film is provided on the first side in the display
region and the second conductive film is provided on the
second side in the display region.

[0051] (11) The liquid crystal display device of (9),

[0052] the first conductive film is formed such that a portion

is provided on the first side in the display region and another

portion is provided on the second side in the display region so
as to be electrically isolated from and parallel to the second
conductive film, and

[0053] the portion of the first conductive film provided on

the first side and the portion of the first conductive film

provided on the second side are electrically connected.

[0054] (12) The liquid crystal display device of (9),

[0055] each of the number of pixels is provided on the first

substrate side with a thin film transistor which is turned on by

a signal supplied from a gate signal line, a pixel electrode to

which a video signal is supplied from a drain signal line

through the thin film transistor when turned on, and a counter
electrode to which a signal is supplied through a common
signal line,

[0056] the reference signal lines are the above described

common signal lines, and

[0057] the liquid crystal is driven by an electrical field

generated by the difference in the potential between a pixel

electrode and a counter electrode.

[0058] (13) The liquid crystal display device of (12), the
conductive film is formed of the same material as of the
pixel electrodes or the counter electrodes in the same layer
as the pixel electrodes or the counter electrodes.

[0059] (14) The liquid crystal display device of (9),
[0060] each of'the number of pixels is provided on the first
substrate side with a thin film transistor which is turned on by
a scan signal supplied from a gate signal line, a pixel electrode
to which a video signal is supplied from a drain signal line
through the thin film transistor when turned on, and a capaci-
tance signal line for inducing a capacitance between the
above described pixel electrode and the capacitance signal
line, and

Mar. 11, 2010

[0061] the reference signal line is the capacitance signal
line.
[0062] (15) The liquid crystal display device of (14), the

conductive film is formed of the same material as of the
pixel electrodes in the same layer as the pixel electrodes.
[0063] (16) The liquid crystal display device of (9), the first
reference signal lines electrically connected to the first
conductive film and the second reference signal lines elec-
trically connected to the second conductive film are aligned
alternately in the direction which crosses the longitudinal
direction of the number of reference signal lines.
[0064] Here, the above described configurations are merely
examples and appropriate modifications are possible as long
as the technological idea of the present invention is not devi-
ated from. In addition, other examples of the configurations of
the present invention than those described above will be clari-
fied from the descriptions of the entirety of the present speci-
fication and the drawings.
[0065] Inthe liquid crystal display device according to the
present invention, the difference in the parasitic capacitance
between a number of conductive films formed so as to cover
signal wires formed around the display region with an insu-
lating film in between and signal wires covered by these
conductive films can be reduced.
[0066] The other effects of the present invention will be
clarified from the description of the entirety in the specifica-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0067] FIG. 1A and FIG. 1B are diagrams showing the
configuration of the liquid crystal display device according to
the first embodiment of the present invention;

[0068] FIG. 2A and FIG. 2B are diagrams showing the
configuration of a pixel in the liquid crystal display device
according to an example of the present invention;

[0069] FIG. 3A, FIG. 3B and FIG. 3C are diagrams show-
ing the configuration of a comparative example for illustrat-
ing the effects of the present invention;

[0070] FIG. 4 is a diagram showing the configuration of the
liquid crystal display device according to the second embodi-
ment of the present invention;

[0071] FIG.5is a diagram showing the configuration of the
liquid crystal display device according to the third embodi-
ment of the present invention;

[0072] FIG. 6A and FIG. 6B are diagrams showing the
configuration of an example of a conventional liquid crystal
display device; and

[0073] FIG. 7 is a diagram illustrating parasitic capaci-
tances between a conductive film and lead wires.

DESCRIPTION OF PREFERRED
EMBODIMENTS

[0074] The embodiments of the present invention are
described in reference to the drawings. Here, the same sym-
bols are attached to the same or similar components in the
figures and the embodiments, and the descriptions thereof are
not repeated.

First Embodiment

(Configuration of the Entirety)

[0075] FIG. 1A and FIG. 1B are diagrams showing the
configuration of the liquid crystal display device according to
the first embodiment of the present invention. FIG. 1A is a
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plan diagram and FIG. 1B is a cross sectional diagram along
line b-b in FIG. 1A. The liquid crystal display device (panel)
PNL shown in FIG. 1A and FIG. 1B is an example of an IPS
type liquid crystal display device.

[0076] In FIG. 1A, substrates SUB1 and SUB2 are pro-
vided so as to face each other and sandwich liquid crystal LC,
and these substrates SUB1 and SUB2 form the outer frame of
the liquid crystal display device (panel) PNL.

[0077] The substrate SUB2 has an area smaller than that of
the substrate SUB1 and is provided so that a region of the
substrate SUB1, for example, the lower side in the figure, is
exposed. A semiconductor chip CH made of a circuit for
driving pixels is mounted on the above described region
where the substrate SUB1 is exposed from the substrate
SUB2 in such a manner that the surface on which electrodes
are formed faces downwards.

[0078] The substrate SUB2 is secured to the substrate
SUB1 by means of a sealing material SL provided in the
periphery of the substrate SUB2, and this sealing material SL
also works to seal the liquid crystal LC between the substrates
SUBI1 and SUB2.

[0079] The center portion of the region surrounded by the
sealing material SL, which excludes a slight amount of the
periphery portion, is a display region AR (within the dotted
frame A in the figure). A number of gate signal lines GL,
which extend in the direction x in the figure and are aligned in
the direction y, and a number of drain signal lines DL, which
extend in the direction y in the figure and are aligned in the
direction x, are formed in the display region AR. Thus,
regions surrounded by pairs of adjacent gate signal lines GL
and pairs of adjacent drain signal lines DL (within dotted
frame B in the figure) are regions where pixels PIX are
formed, and as a result, a number of pixels PIX arranged in a
matrix are formed in the display region AR. The configuration
of'these pixels PIX is described below in reference to FIG. 2A
and FIG. 2B. In addition, common signal lines CL are formed
along the gate signal lines GL between pairs of adjacent gate
signal lines GL. A signal having a reference potential for the
below described video signal supplied to pixel electrodes PX
(reference signal) is supplied to these common signal lines
CL. Here, in FIG. 1A, the common signal lines CL have a
greater width in comparison with the gate signal lines GL, for
example. This illustrates that the common signal lines CL
have such a structure as to also work as counter electrodes
(denoted by the symbol CT in FIG. 2A and FIG. 2B) as
described below.

[0080] The above described gate signal lines GL aligned in
the direction y in the figure include those to which a signal
(scan signal) is supplied from an end on one side and those to
which a signal (scan signal) is supplied from an end on the
other side, and they are arranged alternately, for example.
That is to say, a number of lead wires WL (denoted by the
symbol WL (1) in the figure) are aligned along the left side of
the display region AR in the figure in the region within the
sealing material SL on the left side of the display region AR
in the figure, and these lead wires WL (1) are electrically
connected to the output electrodes (not shown) of the above
described semiconductor chip CH at one end and electrically
connected to the corresponding gate signal lines GL at the
other end. In addition, anumber of lead wires WL (denoted by
the symbol WL (2) in the figure) are aligned along the right
side of the display region AR in the figure in the region within
the sealing material SL on the right side of the display region
AR in the figure, and these lead wires WL (2) are electrically
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connected to the output electrodes (not shown) of the above
described semiconductor chip CH at one end and electrically
connected to the corresponding gate signal lines GL at the
other end.

[0081] As shown in FIG. 1B, an insulating film IN is
formed as an upper layer of the above described lead wires
WL (1), which are covered with a conductive film CEL (de-
noted by the symbol CEL (1) in the figure) formed on the
surface of this insulating film IN. As a result, the electrical
field LEF generated by the lead wires WL (1) can be pre-
vented from distributing so as to reach the liquid crystal LC in
the display region AR (leaking electrical field). In addition,
though not shown, the above described lead wires WL (2) and
the portions in the vicinity have the same structure as shown
in FIG. 1B, and the conductive film CEL (denoted by the
symbol CEL (2) in FIG. 1A) prevents the electrical field LEF
generated by the lead wires WL (2) from distributing so as to
reach the liquid crystal LC in the display region AR.

[0082] The above described common signal lines CL
aligned in the direction y in the figure include those to which
asignal is supplied from an end on one side and those to which
asignal is supplied from an end on the other side, and they are
aligned alternately, for example. Thus, the common signal
lines CL are formed in two wire systems, and as a result,
reference signals having opposite phases can be supplied, for
example.

[0083] As shown in FIG. 1A, the common signal lines CL,
to which a signal is supplied from the left end in the figure are
respectively and electrically connected to the conductive film
CEL (1) aligned on the left side of the display region AR in the
figure, and the conductive film CL (1) is electrically con-
nected to a terminal TM (denoted by the symbol TM (1) in the
figure) formed on the substrate SUB1 on the outside of the
sealing material SL. As a result, a first reference signal is
supplied from the terminal TM (1) to the above described
common signal lines CL through the conductive film CEL (1).
In addition, the common signal lines CL to which a signal is
supplied from the right end in the figure are respectively and
electrically connected to the conductive film CEL (2) aligned
on the right side of the display region AR in the figure, and the
conductive film CL (2) is electrically connected to a terminal
TM (denoted by the symbol TM (2) in the figure) formed on
the substrate SUB1 on the outside of the sealing material SL..
As a result, a second reference signal is supplied from the
terminal TM (2) to the above described common signal lines
CL through the conductive film CEL (2). Here, the conductive
film CEL (1) and the conductive film CEL (2) are electrically
isolated from each other.

[0084] In addition, the end portions of the above described
drain signal lines DL, which are on the lower side in the
figure, extend beyond the sealing material SL and are electri-
cally connected to the output electrodes (not shown) of the
above described semiconductor chip CH.

[0085] Here, a black matrix (light shielding film) BM
formed in the display region AR reaches to the region where
the sealing material SL is formed on the surface of the above
described substrate SUB2 on the liquid crystal side, and a flat
film OC is formed so as to cover the black matrix BM. In
addition, alignment films ORI1 and ORI2 are respectively
formed on the surfaces of the substrates SUB1 and SUB2,
which make contact with the liquid crystal LC at least in the
display region AR.

(Structure of Pixels)

[0086] FIG. 2A and FIG. 2B are diagrams showing the
structure of an example of the above described pixels PIX.



US 2010/0060815 Al

FIG. 2A is a plan diagram and FIG. 2B is a cross sectional
diagram along line b-b in FIG. 2A.

[0087] First, gate signal lines GL, which extend in the
direction X in the figure and are aligned in the direction y, are
formed on the surface (front surface) of the substrate SUB1
on the liquid crystal side. These gate signal lines GL are
formed so as to be integrated with the above described lead
wires WL (1) or WL (2) in a region outside the display region
AR, for example.

[0088] An insulating film GIis formed on the surface of the
substrate SUB1 so as to cover the gate signal lines GL, and
this insulating film GI functions as a gate insulating film in the
regions where the below described thin film transistors TFT
are formed.

[0089] A semiconductor layer AS made of amorphous Si,
for example, is formed in an island form in the regions where
thin film transistors TFT are formed on the surface of the
insulating film GI so as to partially overlap the gate signal
lines GL. In the above described thin film transistors TFT, a
drain electrode DT and a source electrode ST are formed on
the surface of the semiconductor layer AS so as to face each
other so that a portion of the gate signal line GL is used as the
gate electrode, and thus, an MIS (metal insulator semicon-
ductor) type transistor having a reverse stagger structure is
formed.

[0090] Drain signal lines DL, which extend in the direction
y and are aligned in the direction x are formed on the surface
ofthe above described substrate SUB1, and these drain signal
lines DL partially extend on the surface of the above
described semiconductor layer AS so that the extending por-
tions become the above described drain electrodes DT in the
thin film transistors TFT. In addition, when the drain signal
lines DL are formed, the above described source electrodes
ST of the thin film transistors TFT are formed, and these
source electrodes ST are formed so as to extend beyond the
region where the semiconductor layer AS is formed and have
a pad PD that extends in the pixel region. This pad PD is
formed so as to be electrically connected to the below
described pixel electrode PX.

[0091] A passivation film PAS is formed on the surface of
the above described substrate SUB1 so as to cover the drain
signal lines DL and the like. This passivation film PAS is
made of an insulating film so that the thin film transistors TFT
can be prevented from making direct contact with the liquid
crystal and has a multilayer structure of an inorganic insulat-
ing film and an organic insulating film, for example. The
organic insulating film is used in order to provide such an
effect that the surface of the passivation film PAS is flattened,
for example.

[0092] Common signal lines CL are formed on the surface
of the passivation film PAS in the direction in which the gate
signal lines GL run between pairs of adjacent gate signal lines
GL. These common signal lines CL are formed so as to cover
almost the entirety of the pixel regions that are aligned in the
direction x in the figure and have such a structure as to also
work as the counter electrode CT in each pixel region. These
common signal lines CL (counter electrodes CT) are formed
of a light transmitting conductive film made of ITO (indium
tin oxide), for example.

[0093] An interlayer insulating film LI is formed on the
surface of the substrate SUB1 so as to cover the common
signal lines CL (counter electrodes CT), and pixel electrodes
PX are formed in the respective pixel regions on the upper
surface of this interlayer insulating film LI. The pixel elec-
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trodes PX are formed of a number (for example, 3 as in the
figure) of linear electrodes which extend in the direction y in
the figure and are aligned in parallel in the direction x, for
example, and these electrodes have a junction portion JN
through which they are connected to each other at the ends on
the above described thin film transistor TFT side. The pixel
electrodes PX are formed of a light emitting conductive film
made of ITO (indium tin oxide), for example. A portion of the
junction portion JN in the pixel electrodes PX is electrically
connected to the pad PD of the above described source elec-
trode ST through a through hole TH created in the interlayer
insulating film LI and the passivation film PAS. In this case,
an opening OP, which is approximately coaxial with the
above described through hole TH and has a diameter suffi-
ciently greater than that of the through hole TH, is created in
the common signal line CL (counter electrode CT) in advance
so that the above described pixel electrode PX and the counter
electrode CT are prevented from electrically short circuiting.
[0094] Inaddition, an alignment film ORI1 is formed on the
surface of the substrate SUB1 so as to cover the pixel elec-
trodes PX. This alignment film ORI1 is made of a film that
makes contact with the liquid crystal LC and functions to
determine the direction in which the molecules of the liquid
crystal LC are initially aligned.

[0095] Thus, the liquid crystal LC is driven by the electrical
field generated due to the difference in the potential between
the pixel electrodes PX and the counter electrodes CT.
[0096] Here, the conductive films CEL (1) and CEL (2)
shown in FIG. 1A and FIG. 1B are formed when the pixel
electrodes PX are formed, for example, and as a result,
formed of the same material as the pixel electrodes PX (for
example, ITO). Thus, the above described conductive films
CEL (1) and CEL (2) are formed in a layer which is as close
to the liquid crystal LC as possible, and the number of manu-
facturing steps is prevented from increasing. The material is
not limited to that of the pixel electrodes PX, and the conduc-
tive films may be formed of the same material as the counter
electrodes CT when the counter electrodes CT are formed.
Here, the insulating film IN shown in FIG. 1B is formed as a
multilayer body of the insulating film GI, the passivation film
PAS and the interlayer insulating film LI shown in FIG. 2B.
[0097] Intheabove described structure, the common signal
lines CL also work as counter electrodes CT. However, they
may be formed so as to be separated from each other. In this
case, for example, the counter electrodes CT are transparent
electrodes in a plane that are formed in the pixel regions so as
to cover a major portion of the pixel regions, and the common
signal lines CL may be formed in a metal layer having lines
which connect these common electrodes CT to each other.

Comparative Example

[0098] FIG. 3A shows a comparative example having the
same structure as in the first embodiment where the common
signal lines CL are formed so as to include those to which a
signal is supplied from one end on one side and those to which
a signal is supplied from an end on the other side. However,
there is a difference and a disadvantage in the structure of the
lines connected to a conductive film CEL (for example, the
conductive film CEL (1)). FIG. 3A corresponds to FIG. 1A.
[0099] In FIG. 3A, the structure is different from that in
FIG. 1A in that the conductive film CEL (1) is electrically
connected to the conductive film CEL (2) through a wire
WLC that runs on the upper side of the display region AR. In
addition, the structure is also different from that in FIG. 1A in
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that the common signal lines CL other than those electrically
connected to the above described conductive film CEL (2) are
electrically connected to the terminal TM (1) without passing
through the conductive film CEL (1). This structure also
allows the conductive film CEL (1) and the conductive film
CEL (2) to which a reference signal is supplied to have a
stable shielding function against the electrical field (leaking
electrical field) from the lead wires WL (1) and the lead wires
WL (2), respectively.

[0100] The common signal lines CL connected to the con-
ductive film CEL (2), however, have a parasitic capacitance
between the conductive film CEL (1) and the lead wires WL
(1) in addition to a parasitic capacitance between the conduc-
tive film CEL (2) and the lead wires WL (2). Therefore, as
shown in FIG. 3B, a reference signal o, of which the signal
waveform is shown by the dotted line, is applied to the com-
mon signal lines CL which are directly and electrically con-
nected to the terminal TM (1), while a reference signal 3, of
which the signal waveform in shown by the solid line, is
applied to the other common signal lines which are electri-
cally connected to the conductive film CEL (2), and the signal
waveform of this reference signal f§ has a greater distortion
than the signal waveform of the reference signal a. This is
because the degree of the distortion in the waveform is in
proportion to the product of the capacitance and the resistance
of the signal lines. Here, in FIG. 3B, time (T) is taken along
the lateral axis and the voltage (V) of the reference signal is
taken along the lateral axis. In this case, as shown in FIG. 3C,
there is a difference in the brightness in the display region AR
of the liquid crystal display device PNL due to the difference
in the waveform distortion between lines along which the
common signal lines CL are formed, for example, between
odd number lines and even number lines.

[0101] Conversely, in the structure shown in the first
embodiment, some common signal lines CL aligned in par-
allel are connected to one conductive film (for example, con-
ductive film CEL (1)) and the remaining common signal lines
CL are connected to the other conductive film (for example,
conductive film CEL (2)) so that these conductive films CEL
(1) and CEL (2) are electrically isolated from each other and
independent signals are supplied. As a result, the parasitic
capacitance induced in one conductive film and the parasitic
capacitance induced in the other conductive film can be
adjusted separately, and thus, the difference in the parasitic
capacitance between these can be reduced in the configura-
tion.

Second Embodiment

[0102] FIG. 4is adiagram showing the configuration of the
liquid crystal display device according to the second embodi-
ment of the present invention. FIG. 4 corresponds to FIG. 1A.
[0103] InFIG. 4, the structure is different from that in FIG.
1A in that the conductive film CEL (1) and a conductive film
CEL (3), which is electrically isolated from this conductive
film CEL (1), are aligned in parallel on the left side of the
display region AR in the figure, and this conductive film CEL
(3) is electrically connected to the conductive film CEL (2)
provided on the right side of the display region AR in the
figure through a wire WLC provided on the upper side of the
display region AR in the figure, for example.

[0104] The above described conductive film CEL (3) func-
tions to increase the parasitic capacitance induced in the
common signal lines CL electrically connected to the con-
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ductive film CEL (2) and to reduce the parasitic capacitance
of the common signal lines CL electrically connected to the
conductive film CEL (1).

[0105] Accordingly, the conductive film CEL (3) is located
in a portion separated from the conductive film CEL (2) but
electrically functions the same as the conductive film CEL
(2). In this embodiment, as shown in FIG. 4, the conductive
film CEL (3) is not directly connected to acommon signal line
CL, and the common signal lines CL provided in the proxim-
ity of the conductive film CEL (3) and not electrically con-
nected to the conductive film CEL (2) are electrically con-
nected to the conductive film CEL (1), detouring around the
conductive film CEL (2).

[0106] In the case where the wires and the circuit formed
beneath the conductive film CEL (1) and the conductive film
CEL (2) are not symmetric on the left and the right, for
example, this configuration makes it easy to adjust the para-
sitic capacitances even when the parasitic capacitance is not
balanced between the left and the right in the configuration in
the first embodiment.

Third Embodiment

[0107] FIG.5is a diagram showing the configuration of the
liquid crystal display device according to the third embodi-
ment of the present invention. FIG. 5 corresponds to FIG. 1A.
[0108] InFIG. 5, the configuration is different from that in
FIG. 1A in that a scan signal drive circuit V (denoted by the
symbol V (1) in the figure) and a scan signal drive circuit V
(denoted by the symbol V (2) in the figure) are formed on the
lett and the right, respectively, in the display region AR in the
figure. The gate signal lines GL in the display region AR
include those which are electrically connected to the scan
signal drive circuit V (1) at an end on the scan signal drive
circuitV (1) side and those which are electrically connected to
the scan signal drive circuit V (2) at an end on the scan signal
drive circuit V (2) side, and they are aligned alternately, for
example.

[0109] Thus, the scan signal drive circuits V (1) and V (2)
are respectively driven by a signal from the semiconductor
chip CH and supply a scan signal to the gate signal lines GL.
The scan signal drive circuits V (1) and V (2) are circuits in
parallel which are formed of a number of thin film transistors
when the display region AR is formed on the substrate SUB1.
When these scan signal drive circuits V (1) and V (2) are
provided, it becomes possible to make the semiconductor
chip CH small in the configuration.

[0110] In addition, the conductive film CEL (1) is formed
on the scan signal drive circuit V (1) with an insulating film in
between so as to cover the scan signal drive circuit V (1), and
the conductive film CEL (2) is formed on the scan signal drive
circuit V (2) with an insulating film in between so as to cover
the scan signal drive circuit V (2).

[0111] The conductive films CEL (1) and CEL (2) function
to shield the electrical field from the scan signal drive circuits
V (1) and V (2) so that the electrical field can be prevented
from distributing within the liquid crystal LC in the display
region AR, and the manner in which the conductive films are
wired to the respective circuits in order to reduce the differ-
ence in the parasitic capacitance between the scan signal drive
circuits V (1) and V (2) is the same as in FIG. 1A.

Fourth Embodiment

[0112] The above described embodiments relate to lateral
electrical field type liquid crystal display devices. However,
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the invention can be applied to a longitudinal electrical field
type liquid crystal display device. In this case, a longitudinal
electrical field type liquid crystal display device is provided
with a substrate SUB1 on which pixel electrodes are formed,
another substrate SUB2 that faces the substrate SUB1 with
liquid crystal in between, and counter electrodes formed on
the substrate SUB2 side, and thus, no common signal lines CL
are formed on the substrate SUB1 side as described above in
the configuration. In some cases, however, capacitance signal
lines are formed on the substrate SUB1 instead of the com-
mon signal lines CL shown in FIG. 1A, for example, in order
to provide capacitance between the capacitance signal lines
and the pixel electrodes in the pixels, and these capacitance
signal lines are formed in two wire systems in the same
manner as the above described common signal lines CL.
Accordingly, in this case also, the present invention can be
applied. Even in the case of these capacitance signal lines, the
supplied signals correspond to reference signals.

Fifth Embodiment

[0113] In the above described embodiments, the conduc-
tive films CEL are formed so as to cover lead wires WL for the
gate signal lines GL and the scan signal drive circuits V for
supplying a scan signal to the gate signal lines GL. However,
the conductive films CEL may be formed so as to cover the
lead lines for the drain signal lines DL, or in the case where an
RGB switching circuit (video signal time dividing circuit)
connected to the drain signal lines DL or the like is formed,
the conductive films CEL may be formed so as to cover the
RGB switching circuit or the like. In the case where a protec-
tion circuit against static electricity is formed in the periphery
ofthe display region AR, the conductive films may be formed
so as to cover this protection circuit against static electricity.

‘What is claimed is:

1. An active matrix type liquid crystal display device com-

prising:

a first substrate, a second substrate and liquid crystal sand-
wiched between the first substrate and the second sub-
strate with a display region made up of a set of a number
of pixels arranged in a matrix, wherein

anumber of signal wires arranged in the outer periphery of
the display region and a conductive film formed so as to
cover the signal wires via an insulating film are provided
on a surface of the first substrate on the liquid crystal
side,

the first substrate is provided with a number of gate signal
lines for supplying a scan signal to the number of pixels
and a number of reference signal lines for supplying a
reference signal to the number of pixels within the dis-
play region,

the number of signal wires include first signal wires pro-
vided on a first side in the display region and second
signal lines provided on a second side in the display
region which faces the first side,

the number of gate signal lines include first gate signal lines
to which a signal is supplied through the first signal
wires and second gate signal lines to which a signal is
supplied through the second signal wires,

the conductive film is formed of a first conductive film
provided so as to cover at least the first signal wires and
a second conductive film provided so as to cover at least
the second signal wires,

the number of reference signal lines include first reference
signal lines electrically connected to the first conductive
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film on the first conductive film side and second refer-
ence signal lines electrically connected to the second
conductive film on the second conductive film side, and

the first conductive film and the second conductive film to
which signals are supplied are electrically isolated from
each other.

2. The liquid crystal display device according to claim 1,
wherein the first conductive film is provided on the first side
in the display region and the second conductive film is pro-
vided on the second side in the display region.

3. The liquid crystal display device according to claim 1,
wherein

the first conductive film is formed such that a portion is
provided on the first side in the display region and
another portion is provided on the second side in the
display region so as to be electrically isolated from and
parallel to the second conductive film, and

the portion of the first conductive film provided on the first
side and the portion of the first conductive film provided
on the second side are electrically connected.

4. The liquid crystal display device according to claim 1,

wherein

each of the number of pixels is provided on the first sub-
strate side with a thin film transistor which is turned on
by a signal supplied from a gate signal line, a pixel
electrode to which a video signal is supplied from a drain
signal line through the thin film transistor when turned
on, and a counter electrode to which a signal is supplied
through a common signal line,

the reference signal lines are the common signal lines, and

the liquid crystal is driven by an electrical field generated
by the difference in the potential between a pixel elec-
trode and a counter electrode.

5. The liquid crystal display device according to claim 4,
wherein the conductive film is formed of the same material as
of the pixel electrodes or the counter electrodes in the same
layer as the pixel electrodes or the counter electrodes.

6. The liquid crystal display device according to claim 1,
wherein

each of the number of pixels is provided on the first sub-
strate side with a thin film transistor which is turned on
by a scan signal supplied from a gate signal line, a pixel
electrode to which a video signal is supplied from a drain
signal line through the thin film transistor when turned
on, and a capacitance signal line for inducing a capaci-
tance between the pixel electrode and the capacitance
signal line, and

the reference signal line is the capacitance signal line.

7. The liquid crystal display device according to claim 6,
wherein the conductive film is formed of the same material as
of the pixel electrodes in the same layer as the pixel elec-
trodes.

8. The liquid crystal display device according to claim 1,
wherein the first reference signal lines electrically connected
to the first conductive film and the second reference signal
lines electrically connected to the second conductive film are
aligned alternately in the direction which crosses the longi-
tudinal direction of the number of reference signal lines.

9. An active matrix type liquid crystal display device com-
prising:

a first substrate, a second substrate and liquid crystal sand-
wiched between the first substrate and the second sub-
strate with a display region made up of'a set of a number
of pixels arranged in a matrix, wherein
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a first scan signal drive circuit arranged on a first side in the
display region, a second scan signal drive circuit
arranged on a second side in the display region which
faces the first side, and a conductive film formed so as to
cover the first scan signal drive circuit and second scan
signal drive circuit via an insulating film are provided on
a surface of the first substrate on the liquid crystal side,

the first substrate is provided with a number of gate signal
lines for supplying a scan signal to the number of pixels
and a number of reference signal lines for supplying a
reference signal to the number of pixels within the dis-
play region,

the number of gate signal lines include first gate signal lines
to which a signal is supplied from an end on the first scan
signal drive circuit side and second gate signal lines to
which a signal is supplied from an end on the second
scan signal drive circuit side,

the conductive film is formed of a first conductive film
provided so as to cover at least the first scan signal drive
circuit and a second conductive film provided so as to
cover at least the second scan signal drive circuit,

the number of reference signal lines include first reference
signal lines electrically connected to the first conductive
film on the first conductive film side and second refer-
ence signal lines electrically connected to the second
conductive film on the second conductive film side, and

the first conductive film and the second conductive film to
which signals are supplied are electrically isolated from
each other.

10. The liquid crystal display device according to claim 9,
wherein the first conductive film is provided on the first side
in the display region and the second conductive film is pro-
vided on the second side in the display region.

11. The liquid crystal display device according to claim 9,
wherein

the first conductive film is formed such that a portion is
provided on the first side in the display region and
another portion is provided on the second side in the
display region so as to be electrically isolated from and
parallel to the second conductive film, and
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the portion of the first conductive film provided on the first
side and the portion of the first conductive film provided
on the second side are electrically connected.

12. The liquid crystal display device according to claim 9,
wherein each of the number of pixels is provided on the first
substrate side with a thin film transistor which is turned on by
a signal supplied from a gate signal line, a pixel electrode to
which a video signal is supplied from a drain signal line
through the thin film transistor when turned on, and a counter
electrode to which a signal is supplied through a common
signal line,

the reference signal lines are the common signal lines, and

the liquid crystal is driven by an electrical field generated

by the difference in the potential between a pixel elec-
trode and a counter electrode.

13. The liquid crystal display device according to claim 12,
wherein the conductive film is formed of the same material as
of the pixel electrodes or the counter electrodes in the same
layer as the pixel electrodes or the counter electrodes.

14. The liquid crystal display device according to claim 9,
wherein

each of the number of pixels is provided on the first sub-

strate side with a thin film transistor which is turned on
by a scan signal supplied from a gate signal line, a pixel
electrode to which a video signal is supplied from a drain
signal line through the thin film transistor when turned
on, and a capacitance signal line for inducing a capaci-
tance between the pixel electrode and the capacitance
signal line, and

the reference signal line is the capacitance signal line.

15. The liquid crystal display device according to claim 14,
wherein the conductive film is formed of the same material as
of the pixel electrodes in the same layer as the pixel elec-
trodes.

16. The liquid crystal display device according to claim 9,
wherein the first reference signal lines electrically connected
to the first conductive film and the second reference signal
lines electrically connected to the second conductive film are
aligned alternately in the direction which crosses the longi-
tudinal direction of the number of reference signal lines.
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