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7) ABSTRACT

The liquid crystal display of the present invention includes:
a first insulating substrate as an array substrate; display
pixels formed in such a manner as to be arranged in array
like shape on the first insulating substrate, said display pixels
having pixel electrodes electrically connected to each other;
a counter substrate formed on a second insulating substrate
on which common electrodes are formed; a liquid crystal
layer interposed between the first insulating substrate and
the second insulating substrate, the first insulating substrate
and the second insulating substrate being bonded each other;
a transfer electrode for supplying a common electrical
potential to common electrodes on the second insulating
substrate through a conductive material; wherein the transfer
electrode is formed by patterning a conductive thin film that
has been formed by the last conductive film forming process
of the first insulating substrate; wherein a second conductive
metal film, which has been formed in the second conductive
film forming process of the first insulating substrate, and is
connected to the common electrode potential, and the con-
ductive thin film are connected to each other on the periph-
ery of the transfer electrode through a contact hole or
through a direct contact, and the conductive thin film is
directly formed on the first insulating substrate at one
portion of the center portion of the opening of the transfer
electrode.
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LIQUID CRYSTAL DISPLAY DEVICE

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a liquid crystal
display in which a pair of insulating substrates are bonded so
as to interpose a liquid crystal layer between the pair of
insulating substrates, and more particularly to a shape of
inner connecting electrodes of counter electrodes.

[0002] In a liquid crystal display using an array substrate
on which transfer electrodes are formed by patterning a
conductive thin film that has been formed by the last step of
forming a conductive film in a step of lo manufacturing an
array substrate, the transfer electrode for supplying a com-
mon electrical potential to common electrodes on a counter
substrate has a structure in which the film thickness of the
laminated layers in the center portion of the transfer elec-
trode is allowed to have the same thickness as the peripheral
portion thereof.

[0003] As illustrated in FIG. 4, in the structure of the
conventional transfer electrode, in the case where an elec-
trical potential is supplied from a transfer electrode 2 on an
insulating substrate 1 to a common electrode (conductive
thin film 11) on a counter substrate 10 through a conductive
material 9 and the common electrode potential is supplied to
the transfer electrode 2 through a conductive metal film 3
formed in the second step of forming a conductive film on
the insulating substrate 1, the conductive metal film 3 which
is electrically connected to a conductive thin film 6 formed
in the last step of forming a conductive film of the insulating
substrate 1 via a contact hole 7 on the periphery of the
transfer electrode 2, and as shown in FIG. 4, the conductive
metal film 3 is provided beneath the conductive thin film 6
in such a manner so as to reach substantially the center
portion of opening of the transfer electrode. Accordingly, not
only an insulating film 5 which is formed after the step of
forming the conductive metal film formed in the first step of
forming a conductive film on the insulating substrate 1, but
also an insulating film 4 which is formed after the step of
forming the conductive metal film 3, are respectively pro-
vided beneath the conductive thin film 6 of the transfer
electrode; thus, the film thickness of the laminated layer in
the center portion of the transfer electrode is allowed to have
the same film thickness as the peripheral portion thereof.

[0004] The above-mentioned conventional arrangement
has exemplified the case where a common electrode poten-
tial is supplied to the transfer electrode through the conduc-
tive metal film 3 formed in the second step of forming a
conductive film on the insulating substrate 1. Also in the
case where the electrical potential is supplied to the transfer
electrode through another conductive metal film, the con-
ductive metal film and the insulating film are provided so as
to reach substantially the center portion of the opening of the
transfer electrode; therefore, the film thickness of the lami-
nated layer in the center portion of the transfer electrode is
allowed to have the same film thickness as the peripheral
portion thereof.

[0005] However, in the above-mentioned construction
where the film thickness of the laminated layer in the center
portion of the transfer electrode is allowed to have the same
film thickness as the peripheral portion thereof, in the case
where, upon joining to the counter substrate, compressive
deformation of a conductive material applied to the transfer
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electrode is insufficient, the cell gap in the vicinity of the
transfer electrode tends to become thicker. As a result, a
change in the panel transmittance locally occurs; this causes
irregularity in luminance, resulting in degradation in the
yield, and in the case when an attempt is made to confirm
deformation under compression of the conductive material
from the rear face side, since the gap portion of the metal
film is small and since the insulating films are interpolated,
it is difficult to make an appropriate confirmation.

[0006] The present invention has been made so as to solve
the above-mentioned problems, and its objective is to make
the cell gap in the vicinity of the transfer electrode uniform
so that the local change in the panel transmittance is pre-
vented, the uniformity of luminance is improved, and the
yield is also improved. Moreover, the gap portion between
the metal films is made greater and the insulating film is not
interpolated in the gap portion; thus, it is possible to easily
confirm deformation under compression of the conductive
material from the rear face side of the array substrate.

SUMMARY OF THE INVENTION

[0007] One aspect of the liquid crystal display of the
present invention includes:

[0008]

[0009] display pixels formed in such a manner as to
be arranged in array like shape on the first insulating
substrate, said display pixels having pixel electrodes
electrically connected to each other;

[0010] a counter substrate formed on a second insu-
lating substrate on which common electrodes are
formed;

[0011] a liquid crystal layer interposed between the
first insulating substrate and the second insulating
substrate, the first insulating substrate and the second
insulating substrate being bonded each other;

[0012] a transfer electrode for supplying a common
electrical potential to common electrodes on the
second insulating substrate through a conductive
material;

[0013] wherein the transfer electrode is formed by
patterning a conductive thin film that has been
formed by the last conductive film forming process
of the first insulating substrate;

[0014] wherein a second conductive metal film,
which has been formed in the second conductive film
forming process of the first insulating substrate, and
is connected to the common electrode potential, and
the conductive thin film are connected to each other
on the periphery of the transfer electrode through a
contact hole or through a direct contact, and the
conductive thin film is directly formed on the first
insulating substrate at one portion of the center
portion of the opening of the transfer electrode.

a first insulating substrate;

[0015] In the liquid crystal display mentioned above, on a
periphery of the transfer electrode, the first conductive metal
film is preferably placed inside the first insulating film that
is formed after the film forming process of the first conduc-
tive metal film and the second insulating film that is formed
after the film forming process of the second conductive
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metal film that has been formed in the first conductive film
forming process of the first insulating substrate.

[0016] The other aspect of a liquid crystal display of the
present invention includes:

[0017]

[0018] display pixels formed in such a manner as to
be arranged in array like shape on the first insulating
substrate, said display pixels having pixel electrodes
electrically connected to each other;

[0019] a counter substrate formed on a second insu-
lating substrate on which common electrodes are
formed;

[0020] a liquid crystal layer interposed between the
first insulating substrate and the second insulating
substrate, the first insulating substrate and the second
insulating substrate being bonded to each other;

[0021] a transfer electrode for supplying a common
electrical potential to common electrodes on the
second insulating substrate through a conductive
material;

a first insulating substrate;

[0022] wherein said transfer electrode is formed by
patterning a conductive thin film that has been
formed by the last conductive film forming process
of the first insulating substrate;,

[0023] wherein a first conductive metal film, which has
been formed in the first conductive film forming process of
the first insulating substrate, and is connected to the common
electrode potential, and the conductive thin film are con-
nected to each other on the periphery of the transfer elec-
trode through a contact hole or through a direct contact, and
the conductive thin film is directly formed on the first
insulating substrate at one portion of the center portion of the
opening of the transfer electrode.

[0024] The still other liquid crystal display of the present
invention includes:

[0025]

[0026] display pixels formed in such a manner as to
be arranged in array like shape on the first insulating
substrate, said display pixels having pixel electrodes
electrically connected to each other;

[0027]

[0028] a counter substrate formed on the a second
insulating substrate on which common electrodes are
formed;

[0029] a liqud erystal layer interposed between the
first insulating substrate and the second insulating
substrate, the first insulating substrate and the second
insulating substrate being bonded to each other;

[0030] a transfer electrode for supplying a common
electrical potential to common electrodes on the
second insulating substrate through a conductive
material;

[0031] wherein said transfer electrode is formed by
patterning a conductive thin film that has been
formed by the last conductive film forming process
of the first insulating substrate;,

a first insulating substrate;

a second insulating substrate;
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[0032] wherein the first conductive metal film, the
second conductive metal film and the conductive
thin film are connected to each other on the periphery
of the transfer electrode through a contact hole or
through a direct contact, and the conductive thin film
is directly formed on the first insulating substrate at
one portion of the center portion of the opening of
the second transfer electrode.

[0033] The yet other liquid crystal display of the present
invention includes:

[0034] a thin film transistor comprising a gate elec-
trode pattern formed on a first insulating substrate, a
first insulating film coating the gate electrode, a first
semiconductor pattern formed on the first insulating
film, an n-type semiconductor pattern provided on
the semiconductor pattern in such a manner as to be
opposed to each other, and source/drain electrode
patterns respectively provided on the n-type semi-
conductor pattern;

[0035] asecond insulating film formed on the source/
drain electrode pattern; and

[0036] a pixel electrode pattern provided on the sec-
ond insulating film; and

[0037] a transfer electrode formed by the pixel elec-
trode pattern;

[0038] wherein the pixel electrode pattern is con-
nected to the source/drain electrode pattern through
a step for forming a hole after forming the second
insulating film, and a transfer electrode;

[0039] wherein the transfer electrode supplies an
electrical potential to the common electrodes on the
second insulating substrate through a conductive
material;

[0040] wherein the source/drain electrode pattern and
the pixel electrode pattern are connected to each
other on the periphery of the transfer electrode
through a contact hole or through a direct contact,
and one portion of the center portion of the opening
of the transfer electrode is formed by directly form-
ing the pixel electrode pattern on the first insulating
substrate.

[0041] In the liquid crystal display mentioned above, the
source/drain electrode pattern is placed inside the first
insulating film and the second insulating film on the periph-
ery of the transfer electrode.

[0042] The yet other liquid crystal display of the present
invention includes:

[0043]

[0044] a liquid crystal layer interposed between the
first and second insulating substrates;

[0045] a thin film transistor comprising a gate elec-
trode pattern formed on the first insulating substrate,
a first insulating film coating the gate electrode, a
first semiconductor pattern formed on the first insu-
lating film, an n-type semiconductor pattern that is
provided on the semiconductor pattern in such a
manner as to be opposed to each other, and source/

a first and second insulating substrates;
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drain electrode patterns respectively provided on the
n-type semiconductor pattern;

[0046] asecond insulating film formed on the source/
drain electrode pattern; and

[0047] a pixel electrode pattern placed on the second
insulating film;

[0048] wherein the pixel electrode pattern is con-
nected to the source/drain electrode pattern through
a step for forming a hole after forming the second
insulating film, and a transfer electrode formed by
the pixel electrode pattern;

[0049] wherein the transfer electrode supplies an
electrical potential to the common electrodes on the
second insulating substrate through a conductive
material;

[0050] wherein the gate electrode pattern and the pixel
electrode pattern are connected to each other on the periph-
ery of the transfer electrode through a contact hole or
through a direct contact, and one portion of the center
portion of the opening of the transfer electrode is formed by
directly forming the pixel electrode pattern on the first
insulating substrate.

[0051] The yet other liquid crystal display of the present
invention includes:

[0052]

[0053] aliquid crystal layer interpolated between the
first and second insulating substrates,

[0054] a thin film transistor comprising a gate elec-
trode pattern formed on the first insulating substrate,
a first insulating film coating the gate electrode, a
first semiconductor pattern formed on the first insu-
lating film, an n-type semiconductor pattern pro-
vided on the semiconductor pattern in such a manner
as to be opposed to each other, and source/drain
electrode patterns respectively provided on the
n-type semiconductor pattern;

[0055] asecond insulating film formed on the source/
drain electrode pattern; and

[0056] a pixel electrode pattern provided on the sec-
ond insulating film;

[0057] wherein the pixel electrode pattern is con-
nected to the source/drain electrode pattern through
a step for forming a hole after forming the second
insulating film, and a transfer electrode formed by
the pixel electrode;

[0058] wherein the transfer electrode supplies an
electrical potential to the common electrodes on the
second insulating substrate through a conductive
material;

[0059] wherein the gate electrode pattern, the source/
drain electrode pattern and the pixel electrode pattern
are connected to each other on the periphery of the
transfer electrode through a contact hole or through
a direct contact, and one portion of the center portion
of the opening of the transfer electrode is formed by
directly forming the pixel electrode pattern on the
first insulating substrate.

a first and second insulating substrates;
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BRIEF DESCRIPTION OF THE DRAWINGS

[0060] FIG. 11is a cross sectional view showing a transfer
electrode of EMBODIMENT 1 of the present invention;

[0061] FIG. 2 is a cross sectional view showing a transfer
electrode of EMBODIMENT 2 of the present invention;

[0062] FIG. 3 is a cross sectional view showing a transfer
electrode of EMBODIMENT 3 of the present invention; and

[0063] FIG. 4 is a cross sectional view showing a con-
ventional transfer electrode.

DETAILED DESCRIPTION

EMBODIMENT 1

[0064] Referring to FIG. 1, the following description will
discuss the EMBODIMENT 1 of the present invention. FIG.
1 shows a cross-cross cross sectional view of a transfer.
electrode in the EMBODIMENT 1 of the present invention,
and the following description will discuss the construction
together with the functions thereof. Here, the construction in
which an electrical potential is connected to the common
electrodes (conductive thin film) on the opposing substrate
side from the transfer electrode on the array substrate
through the conductive material is the same as that shown in
FIG. 4; therefore, the description thereof is omitted. FIG. 1
shows a cross-sectional shape of the transfer electrode on an
array substrate side of a liquid crystal display constituted by
a pair of insulating substrates that are joined to each other
with a liquid crystal layer interpolated in between; and
reference number 1 is an insulating substrate (array sub-
strate), 2 is a transfer electrode, 3 is a metal film of the
second layer from the substrate face and that has been
formed in the second conductive film forming process of the
insulating substrate 1, 4 is an insulating film of the second
layer formed after the metal film 3 as the second layer, 5 is
an insulating film of the first layer formed after the metal
film as the first layer formed in the first conductive film
forming process of the insulating substrate 1, 6 is a trans-
parent conductive thin film that is formed in the last con-
ductive film forming process of the insulating substrate 1
and that forms the transfer electrode 2, and 7 is a contact
hole.

[0065] When an electrical potential is supplied to the
common electrodes on the opposing substrate, a conductive
material is applied to the center portion of the transfer
electrode 2, and this is connected to an electrode section on
the opposing substrate. FIG. 1 shows a case in which a
common electrical potential on the insulating substrate 1 is
supplied to the transfer electrode section through the metal
film 3 as the second layer that has been formed in the second
conductive film forming process of the insulating substrate
1. The metal film 3 supplies the common electrical potential
to the conductive thin film 6 through the contact hole 7 in the
vicinity of the transfer electrode 2, and the conductive thin
film 6 allows at least one portion in the center portion of the
transfer electrode 2 to be directly formed on the insulating
substrate 1. In the present specification, one portion refers to
arange of approximately 10% to 90% of the opening section
of the transfer electrode 2.

[0066] Moreover, as illustrated in FIG. 1, the metal film 3
of the second layer is placed so as to be interpolated between
the insulating films 4 and 5 of the first layer and the second
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layer. With this arrangement, it is possible to avoid a
problem that arises when the metal film 3 is placed so as to
be exposed outside from the edges of the insulating films 4
and 5. In other words, it is possible to solve the problem that
at the time of hole-forming processes of the insulating films
4 and 5, below the edge of the metal film 3 of the second
layer, the insulating film 5 of the first layer is etched outward
from the center of the transfer electrode 2 in a grooved form
with the result that the coverage of the conductive thin film
6 deteriorates.

[0067] The above-mentioned arrangement makes it pos-
sible to make the center portion of the transfer electrode 2
thin as compared with the peripheral portion; therefore, even
in the case of an insufficient deformation under compression
of the conductive material, the cell gap in the vicinity of the
transfer electrode is not made thicker so that the cell gap in
the vicinity of the transfer electrode 2 is uniformly main-
tained. Thus, it is possible to prevent local variations in the
panel transmittance, to improve the uniformity in luminance,
and also to improve the yield. Moreover, the gap portion of
the metal film is made comparatively wider, and the insu-
lating film is not interpolated in the gap portion; therefore,
the deformation under compression of the conductive mate-
rial can be confirmed easily from the rear face of the array
substrate.

EMBODIMENT 2

[0068] Referring to FIG. 2, the following description will
discuss the EMBODIMENT 2. FIG. 2 shows a cross-cross
cross sectional view of a transfer electrode in the EMBODI-
MENT 2 of the present invention, and the following descrip-
tion will discuss the construction together with the functions
thereof. Here, the construction in which an electrical poten-
tial is connected to the common electrodes (conductive thin
film) on the opposing substrate side from the transfer
electrode on the array substrate through the conductive
material is the same as that shown in FIG. 4; therefore, the
description thereof is omitted. FIG. 2 shows a cross-sec-
tional shape of the transfer electrode on an array substrate
side of a liquid crystal display constituted by a pair of
insulating substrates that are joined to each other with a
liquid crystal layer lo interpolated in between; and reference
number 1 is an insulating substrate (array substrate); 2 is a
transfer electrode; 4 is an insulating film of the second layer
that is formed after a metal film of the second layer that has
been formed in the second conductive film forming process
of the insulating substrate 1; 5 is an insulating film of the first
layer that is formed after a metal film of the first layer that
has been formed in the first conductive film forming process
of the insulating substrate 1; 6 is a conductive thin film
formed in the last conductive film forming process of the
insulating substrate 1; 7 is a contact hole; and 8 is a metal
film of the first layer formed in the first conductive film
forming process of the insulating substrate 1.

[0069] When an electrical potential is supplied to the
common electrodes on the opposing substrate, a conductive
material is applied to the center portion of the transfer
electrode 2, and this is connected to an electrode section on
the opposing substrate. FIG. 2 shows a case in which a
common electrical potential on the insulating substrate 1 is
supplied to the transfer electrode section through the metal
film 8§ as the first layer that has been formed in the first
conductive film forming process of the insulating substrate

Jul. 1,2004

1. The metal film 8 supplies the common electrical potential
to the conductive thin film 6 through the contact hole 7 in the
vicinity of the transfer electrode 2, and the conductive thin
film 6 allows at least one portion in the center portion of the
transfer electrode 2 to be directly formed on the insulating
substrate 1. Moreover, FIG. 2 has exemplified the structure
in which the metal film 8 is placed under the insulating films
4 and §, and since no insulating film that is subjected to
etching is located under the metal film 8, no problem arises
as to the coverage of the conductive thin film 6 so that the
metal film 8 may be removed at the same positions as the
insulating films 4 and 5. Moreover, in the case of the metal
film 8§ having a shape that allows it to expose toward the
center portion from the insulating films 4 and 5, it is not
necessary to provide a structure having individual contact
holes as shown in FIG. 2, and the metal film 8 is allowed to
directly contact the conductive thin film 6 by removing the
insulating films 4 and 5 on the exposed portion of the metal
film 8 upon removing the insulating films 4 and 5 at the
center portion of the opening section of the transfer elec-
trode 2, thereby making it possible to supply the common
electrical potential.

[0070] The above-mentioned arrangement makes it pos-
sible to make the center portion of the transfer electrode 2
thin as compared with the peripheral portion; therefore, even
in the case of an insufficient deformation under compression
of the conductive material, the cell gap in the vicinity of the
transfer electrode is not made thicker so that the cell gap in
the vicinity of the transfer electrode 2 is uniformly main-
tained. Thus, it is possible to prevent local variations in the
panel transmittance, to improve the uniformity in luminance,
and also to improve the yield. Moreover, the gap portion of
the metal film is made comparatively wider, and the insu-
lating film is not interpolated in the gap portion; therefore,
the deformation under compression of the conductive mate-
rial can be confirmed easily from the rear face of the array
substrate.

EMBODIMENT 3

[0071] Referring to FIG. 3, the following description will
discuss the EMBODIMENT 3 of the present invention. FIG.
3 shows a cross-cross cross sectional view of a transfer
electrode in the EMBODIMENT 2 of the present invention,
and the following description will discuss the construction
together with the functions thereof. Here, the construction in
which an electrical potential is connected to the common
electrodes (conductive thin film) on the opposing substrate
side from the transfer electrode on the array substrate
through the conductive material is the same as that shown in
FIG. 4; therefore, the description thereof is omitted. FIG. 3
shows a cross-sectional shape of the transfer electrode on an
array substrate side of a liquid crystal display constituted by
a pair of insulating substrates that are joined to each other
with a liquid crystal layer interpolated in between; and
reference number 1 is an insulating substrate (array sub-
strate); 2 is a transfer electrode; 3 is a metal film of the
second layer that is formed in the second conductive film
forming process of the insulating substrate 1, 4 is an
insulating film of the second layer that is formed after a
metal film 3 that has been formed in the second conductive
film forming process of the insulating substrate 1; 5 is an
insulating film of the first layer that is formed after a metal
film 8 of the first layer that has been formed in the first
conductive film forming process of the insulating substrate
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1; 6 is a conductive thin film formed in the last conductive
film forming process of the insulating substrate 1; 7 is a
contact hole; and 8 is a metal film of the first layer formed
in the first conductive film forming process of the insulating
substrate 1.

[0072] When an electrical potential is supplied to the
common electrodes on the opposing substrate, a conductive
material is applied to the center portion of the transfer
electrode 2, and this is connected to an electrode section on
the opposing substrate. FIG. 3 shows a case in which a
common electrical potential on the insulating substrate 1 is
supplied to the transfer electrode section through the metal
film 8 as the first layer that has been formed in the first
conductive film forming process of the insulating substrate
1 and the metal film 3 as the second layer that has been
formed in the second conductive film forming process of the
insulating substrate 1. The metal films 3 and 8 of the first and
second layers supply the common electrical potential to the
conductive thin film 6 through the contact hole 7 in the
vicinity of the transfer electrode 2, and the conductive thin
film 6 allows at least one portion in the center portion of the
transfer electrode 2 to be directly formed on the insulating
substrate 1. Moreover, FIG. 3 has exemplified the structure
in which the metal film 8 of the first layer is placed under the
insulating films 4 and §; however, in the same manner as the
EMBODIMENT 2, the metal film 8 may be removed at the
same positions as the insulating films 4 and 5 on the center
side of the transfer electrode. Moreover, in the case of the
metal film 8 having a shape that allows it to expose toward
the center portion from the insulating films 4 and 5, it is not
necessary to provide a structure having independent contact
holes on the metal film 8 of the first layer as shown in FIG.
3, and the metal film 8 is allowed to directly contact the
conductive thin film 6 by removing the insulating films 4 and
5 on the exposed portion of the metal film 8 upon removing
the insulating films 4 and 5 at the center portion of the
transfer electrode 2, thereby making it possible to supply the
common electrical potential.

[0073] The above-mentioned arrangement makes it pos-
sible to make the center portion of the transfer electrode 2
thin as compared with the peripheral portion; therefore, even
in the case of an insufficient deformation under compression
of the conductive material, the cell gap in the vicinity of the
transfer electrode is not made thicker so that the cell gap in
the vicinity of the transfer electrode 2 is uniformly main-
tained. Thus, it is possible to prevent local variations in the
panel transmittance, to improve the uniformity in luminance,
and also to improve the yield. Moreover, the gap portion of
the metal film is made comparatively wider, and the insu-
lating film is not interpolated in the gap portion; therefore,
the deformation under compression of the conductive mate-
rial can be confirmed easily from the rear face of the array
substrate.

EMBODIMENT 4

[0074] Referring to FIGS. 1 to 3, the following description
will discuss EMBODIMENT 4 of the present invention. The
present EMBODIMENT will give detailed explanations of
the laminated film constructions of transfer electrode sec-
tions of EMBODIMENT 1 to EMBODIMENT 3, and the
structures of the transfer electrode center portions are the
same as those shown in FIGS. 1 to 3; therefore, the descrip-
tion thereof is omitted. The following description will dis-
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cuss the outline of the laminated film manufacturing pro-
cesses of FIGS. 1 to 3. A low resistance metal, such as Al
(aluminum) or Cr (chromium), was formed on an insulating
substrate 1 (array substrate) as a film by means of sputtering,
etc., and this was patterned by using resist formed by a
normal photolithographic printing method, etc., to form a
metal film 8 of the first layer forming a gate electrode. Next,
an insulating film § of the first layer made of a silicon nitride
film, etc., an i-type amorphous silicon film forming a semi-
conductor layer and an n-type amorphous silicon film to
which impurities had been injected were successively
formed by using the plasma CVD method, etc. Then, the
above-mentioned i-type and n-type amorphous silicon was
patterned by using resist formed by a photolithographic
printing method, etc. And after that a low resistance metal,
such as Al or Cr, was formed by means of sputtering, etc. and
this was patterned by using resist formed by a normal
photolithographic printing method, etc., to form a metal film
3 of the second layer forming a source/drain electrode. Next,
the insulating film 4 of the second layer, made of a silicon
nitride film, etc. was deposited by using the plasma CVD
method, etc., and contact holes 7 were formed in the
above-mentioned insulating films 5 and 4 of the first and
second layers by means of dry etching, etc. Simultaneously,
an area in the center of the insulating substrate 1, at which
the transfer electrode 2 is formed, was allowed to expose.
Next, a conductive thin film 6 made of ITO (Indium Tin
Oxide), etc. was formed by means of sputtering, etc., and
this was patterned by using resist formed by a photolitho-
graphic printing method, etc. to form pixel electrodes and
transfer electrodes. In the case when an electrical potential
is supplied to the common electrodes on the opposing
substrate, a conductive material is applied to the center
portion of the transfer electrode 2, and this is connected to
the common electrode section on the opposing substrate.

[0075] In the case when, as illustrated in FIG. 1, a
common electrical potential on the insulating substrate 1 is
supplied to the transfer electrode section through the source/
drain electrode pattern made of the metal film 3 of the
second layer, the source/drain electrodes (second layer metal
film 3) and the transfer electrode 2 (conductive thin film 6)
are connected through the contact hole 7 on the peripheral
portion of the transfer electrode, as shown in the Figure.

[0076] As illustrated in FIG. 2, in the case when a
common electrical potential on the insulating substrate 1 is
supplied to the transfer electrode section through the gate
electrode pattern made of the metal film 8 of the first layer,
the gate electrode (first layer metal film 8) and the transfer
electrode (conductive thin film 6) are connected through the
contact hole 7 on the peripheral portion of the transfer
electrode, as shown in the Figure.

[0077] As illustrated in FIG. 3, in the case when a
common electrical potential on the insulating substrate 1 is
supplied to the transfer electrode section through the source/
drain electrode pattern and the gate electrode pattern, the
source/drain electrode pattern, the gate electrode pattern and
the transfer electrode (conductive thin film 6) are connected
through the contact hole 7 on the peripheral portion of the
transfer electrode, as shown in the Figure.

[0078] The above-mentioned arrangement makes it pos-
sible to make the center portion of the transfer electrode 2
thin as compared with the peripheral portion; therefore, even



US 2004/0125318 Al

in the case of an insufficient deformation under compression
of the conductive material, the cell gap in the vicinity of the
transfer electrode is not made thicker so that the cell gap in
the vicinity of the transfer electrode 2 is uniformly main-
tained. Thus, it is possible to prevent local variations in the
panel transmittance, to improve the uniformity in luminance,
and also to improve the yield. Moreover, the gap portion of
the metal film is made comparatively wider, and the insu-
lating film is not interpolated in the gap portion; therefore,
the deformation under compression of the conductive mate-
rial can be confirmed easily from the rear face of the array
substrate.

[0079] Referring to EMBODIMENT 1 to EMBODI-
MENT 4, the present invention has been explained; how-
ever, the present invention is not intended to be limited by
EMBODIMENT 1 to EMBODIMENT 4, and various modi-
fications may of course be made within the scope of the
present invention.

[0080] For example, not limited to the layer construction
of the metal films and the insulating films formed on the
array substrate of EMBODIMENT 1 to EMBODIMENT 4,
the feature of the present invention in which the conductive
thin film 6 to be connected to the conductive material 9
forming the transfer electrode is directly formed on the array
substrate 1 may be applied to another substrate construction
having a different film-forming process.

[0081] In the liquid crystal display of the present inven-
tion, since at least one portion of the central portion of the
transfer electrode is directly formed on the insulating sub-
strate on the array substrate side, it is possible to narrow the
center portion of the transfer electrode as compared with the
peripheral portion; therefore, even in the case of an insuf-
ficient deformation under compression of the conductive
material, the cell gap in the vicinity of the transfer electrode
is not made thicker so that the cell gap in the vicinity of the
transfer electrode is uniformly maintained. Thus, it becomes
possible to prevent local variations in the panel transmit-
tance, to improve the uniformity in luminance, and also to
improve the yield. Moreover, the gap portion of the metal
film is made comparatively wider, and the insulating film is
not interpolated in the gap portion; therefore, the deforma-
tion under compression of the conductive material can be
confirmed easily from the rear face of the array substrate.

What is claimed is:
1. A liquid crystal display comprising:
a first insulating substrate as an array substrate;

display pixels formed in such a manner as to be arranged
in array like shape on the first insulating substrate;

a second insulating substrate as a counter substrate on
which common electrodes are formed;

a liquid crystal layer interposed between the first insulat-
ing substrate and the second insulating substrate, the
first insulating substrate and the second insulating
substrate being bonded to each other;

a first metal film formed on the first insulating substrate
for a gate electrode pattern;

a first insulating film formed after the first metal film,

a second metal film formed after the first insulating film
for a source/drain electrode pattern;
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a second insulating film formed after the second metal
film;

a transparent conductive thin film formed after the second
insulating film for a pixel electrode pattern; and

a transfer electrode formed of a same transparent conduc-
tive thin film for the pixel electrode pattern, said
transfer electrode transfers a common electrical poten-
tial to a common electrode on the second insulating
substrate through a conductive material interposed ther-
ebetween,

wherein the transfer electrode is connected to a pattern of
said second metal film supplied with the common
electrical potential through a contact hole or through a
direct contact in a periphery portion of the transfer
electrode, and a center portion of the transfer electrode
is formed directly on the first insulating substrate and
the center portion of the transfer electrode is in contact
with the conductive material, and

wherein a distance between said center portion of said
transfer electrode and said common electrodes is larger
than a distance between said periphery portion of said
transfer electrode and said common electrodes.

2. The liquid crystal display of claim 1, wherein said
pattern is formed of said second metal film and said first
metal film and the transfer electrode is connected to said first
and second metal films through a second contact hole and
said first contact hole, respectively, on said periphery of the
transfer electrode.

3. A liquid crystal display comprising:

a first insulating substrate as an array substrate;

a second insulating substrate as an opposite substrate
having a common electrode;

a liquid crystal layer interposed between the first and
second insulating substrates;

a first metal film formed on the first insulating substrate as
a gate electrode pattern;

a first insulating film covering the first metal film;

a thin film transistor formed of said gate electrode pattern,
said first insulating film, a semiconductor pattern lay-
ered on the first insulating film, an n-type semiconduc-
tor pattern layered on the semiconductor pattern, and a
second metal film as a source/drain electrode pattern
layered on the n-type semiconductor pattern;

a second insulating film layered on the source/drain
electrode pattern;

a conductive thin film formed on the second insulating
film;

a pixel electrode pattern formed of the conductive thin
film connected to said source/drain electrode pattern by
forming a contact hole through said second insulating
film; and

a transfer electrode pattern separately formed of the same
conductive thin film for the pixel electrode pattern
supplying a common electrical potential to the common
electrode on the second insulating substrate through a
conductive material,
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wherein a pattern having a common electric potential
formed of said second metal film and said transfer
electrode are connected to each other on the periphery
of the transfer electrode through a contact hole or
through a direct contact, and a center portion of the
transfer electrode is formed by directly forming the
conductive thin film on the first insulating substrate,
and
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wherein a distance between said center portion or said
transfer electrode and said common electrodes is larger
than a distance between said periphery portion of said
transfer electrode and said common electrodes.
4. The liquid crystal display of claim 3, wherein said
pattern is formed of said first and second metal films.
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