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1
LIQUID CRYSTAL DISPLAY

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a liquid crystal display,
further detailedly relates to a liquid crystal display using a
simple matrix method (a passive matrix method) for a
method of driving a liquid crystal.

2. Description of the Related Art

FIG. 11 shows the schematic configuration of a conven-
tional type liquid crystal display using a simple matrix
method. In this liquid crystal display, a transparent substrate
90a on which plural perpendicular transparent electrodes
91a are formed and a transparent substrate 905 on which
plural horizontal transparent electrodes 91b are formed are
mutually opposed and a liquid crystal inclusion body 92 in
which a liquid crystal (not shown) is sealed is provided
between a pair of these transparent substrates 90a and 90b.
As also shown in FIG. 12, a driver 93, plural terminals 94,
plural segment wiring 97 for connecting each perpendicular
transparent electrode 91a to the driver 93 and plural com-
mon wiring 98 for connecting each horizontal transparent
electrode 91b to the driver 93 are provided to the transparent
substrate 90a.

However, as the plural horizontal transparent electrodes
91b are provided to the transparent substrate 90b, each
common wiring 98 cannot be directly led out from each
horizontal transparent electrode 91b. Therefore, as shown in
FIG. 13, an extended part 915" acquired by extending one
end in the longitudinal direction by a suitable dimension s9
is provided to each horizontal transparent electrode 91b.
Also, as shown in FIG. 12, the end 98' of each common
wiring 98 opposite to each extended part 915" is formed. A
connection 96 electrically connecting the end 981 and the
extended part 910" is provided as shown in FIG. 11. The
connection 96 is formed via anisotropic conductive paste
(not shown) between the end 98' of each common wiring 98
and each extended part 915"

According to such configuration, voltage can be selec-
tively applied to the respective plural perpendicular trans-
parent electrodes 91a and plural horizontal transparent elec-
trodes 91b by driving the driver 93. Therefore, a desired
image can be displayed on a liquid crystal screen formed by
the liquid crystal inclusion body 92.

However, the conventional type liquid crystal display has
the following problems.

That is, in case the conventional type liquid crystal
display is used for a display of a mobile telephone for
example, the liquid crystal inclusion body 92 is set so that
it can be viewed from the outside via an aperture provided
to a case of the mobile telephone. However, in the conven-
tional type liquid crystal display, the connection 96 is
provided close to the liquid crystal inclusion body 92. In the
meantime, as described above, the connection 96 is a part in
which the opaque anisotropic conductive paste is used.
Therefore, heretofore, when a user of a mobile telephone
sees a liquid crystal screen, the connection 96 comes into a
visible area of the liquid crystal screen and it does not look
nice.

In the conventional type, to solve only the problem,
distance from the liquid crystal inclusion body 92 to the
connection 96 has only to be increased. However, when such
means is adopted, a problem that the total extrusion width
s10 of the plural common wiring 98 on the side of the liquid
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crystal inclusion body 92 is increased and the periphery of
the liquid crystal inclusion body 92, that is, a death area in
the periphery of a liquid crystal screen is increased is caused.

SUMMARY OF THE INVENTION

The invention is devised in consideration of such circum-
stances and the object is to provide a liquid crystal display
wherein means for connecting wiring for a transparent
electrode can be prevented from standing out unseemly
when the liquid crystal display is used without increasing a
death area in the periphery of a liquid crystal screen.

To achieve the object, the invention adopts the following
technical means.

The liquid crystal display provided by the invention is
provided with a liquid crystal inclusion body in which a
liquid crystal is sealed between first and second transparent
substrates on which plural transparent electrodes are respec-
tively formed, at least one driver mounted on the first
transparent substrate, plural extended parts in which the end
of each transparent electrode formed on the second trans-
parent substrate is extended outside the liquid crystal inclu-
sion body, plural wiring provided to the first transparent
substrate and extended from a location opposite to each
extended part to the driver and a connection for electrically
connecting these plural wiring to the plural extended parts
and is characterized in that a part of each wiring passes
between the connection and the liquid crystal inclusion
body.

In the liquid crystal display according to the invention, as
a part of the plural wiring exists between the connection and
the liquid crystal inclusion body, the connection is arranged
in a location apart from the liquid crystal inclusion body by
a dimension exceeding the width of the plural wiring.
Therefore, when a liquid crystal screen formed by the liquid
crystal inclusion body is viewed, the connection can be
made invisible or can be prevented from standing out.
Naturally, each wiring can be prevented from standing out
by using the similar material to that of the transparent
electrode. In the meantime, as a part of the plural wiring
passes between the connection and the liquid crystal inclu-
sion body, the plural wiring can be prevented from being
extruded largely on the side of the liquid crystal inclusion
body though distance between the connection and the liquid
crystal inclusion body is increased to some extent. As a
result, in the invention, the liquid crystal display can be
made to look nicer without increasing a death area in the
periphery of the liquid crystal screen.

In a preferred embodiment of the invention, each wiring
has an intermediate part extended in a direction in which the
each wiring crosses the plural extended parts and an end
extended in a direction reverse to the liquid crystal inclusion
body from the intermediate part, and the connection is
provided via a conductive substance between the end and
each extended part.

According to such configuration, the intermediate part of
each wiring passes between the connection and the liquid
crystal inclusion body and the configuration intended by the
invention can be suitably realized.

In another preferred embodiment of the invention, the
width of a part at least opposite to each extended part of the
intermediate part of each wiring is made narrower than that
of the end of each wiring.

According to such configuration, the intermediate part of
each wiring and each extended part can be prevented from
being opposite in a state in which both have large area.
Therefore, even if an interval between each intermediate part
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and each extended part is minute, unjust electric conduction
between these can be prevented. More concretely, when
voltage is applied to any of the plural wiring, the application
of the voltage can be prevented from having an effect upon
the extended part to be naturally insulated from this wiring.
Therefore, another preferred embodiment of the invention is
desirable to prevent the malfunction of the liquid crystal
display.

In another preferred embodiment of the invention, the
width of a part at least opposite to the intermediate part of
each wiring of each extended part is made narrower than that
of a part opposite to the end of each wiring.

According to such configuration, as in case the width of
at least a part of the intermediate part of each wiring is made
narrow, the intermediate part of each wiring and each
extended part can be prevented from being opposite in a
state in which both have large area. Therefore, unjust electric
conduction between the intermediate part and the extended
part can be prevented and another preferred embodiment of
the invention is desirable to prevent the malfunction of the
liquid crystal display.

In another preferred embodiment of the invention, the
array pitch of electrically connected parts between the plural
extended parts and the plural wiring is made larger than the
array pitch of the transparent electrodes formed on the
second transparent substrate.

According to such configuration, the corresponding
extended part and the corresponding wiring can easily
suitably conduct and can securely conduct.

In another preferred embodiment of the invention, plural
transparent electrodes formed on the second transparent
substrate are divided into a first group in which one end in
the longitudinal direction of them is the extended part and a
second group in which the other end in the longitudinal
direction of them is the extended part.

According to such configuration, plural wiring that
respectively conduct electricity to transparent electrodes in
the first group and plural wiring that respectively conduct to
transparent electrodes in the second group can be split on
both sides of the liquid crystal inclusion body. As a result, a
narrow death area is substantially uniformly formed on both
sides of the liquid crystal inclusion body and a large death
area can be prevented from being formed on only one side
of the liquid crystal inclusion body.

In another preferred embodiment of the invention, the
driver is provided in a position apart from the liquid crystal
inclusion body by an interval in a fixed direction, the plural
wiring are provided except a region on one side of the driver
in a direction perpendicular to the fixed direction and in the
region, plural terminals that receive a signal and power
respectively input to the driver. from an external device are
provided.

According to such configuration, the plural terminals are
provided with them arranged on one side of the driver.
Therefore, the efficiency of space for providing the plural
terminals is satisfactory and another preferred embodiment
of the invention is suitable to reduce a death area in the
periphery of the liquid crystal screen.

The other characteristics and advantages of the invention
will be clarified from the following description of embodi-
ments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view showing an example of a liquid
crystal display according to the invention;
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FIG. 2 is a front view showing a first transparent substrate
used in the liquid crystal display shown in FIG. 1;

FIG. 3 is a front view showing a second transparent
substrate used in the liquid crystal display shown in FIG. 1;

FIG. 4 is a sectional view viewed along a line IV—IV
shown in FIG. 1;

FIG. § is an enlarged sectional view showing the main
part of a liquid crystal inclusion body;

FIG. 6 is an enlarged sectional view viewed along a line
VI—VI shown in FIG. 1;

FIG. 7 is an explanatory drawing for explaining the main
part showing another example of common wiring and an
extended part;

FIG. 8 is an explanatory drawing for explaining the main
part showing another example of the common wiring and the
extended part;

FIGS. 9A and 9B are explanatory drawings for explaining
the main part showing another examples of the common
wiring and the extended part;

FIG. 10 is a front view showing another example of the
extended part;

FIG. 11 is a front view showing an example of a conven-
tional type liquid crystal display;

FIG. 12 is a front view showing a first transparent
substrate of the liquid crystal display shown in FIG. 11; and

FIG. 13 is a front view showing a second transparent
substrate of the liquid crystal display shown in FIG. 11.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to the drawings, preferred embodiments of the
invention will be concretely described below.

FIGS. 1 to 6 show one embodiment of the invention. In
FIGS. 1 and 2, various wiring and mounted components
respectively formed on a first transparent substrate are
shown according to perspective representation. A vertical
direction and a horizontal direction in this embodiment
mean a vertical direction and a horizontal direction in each
front view shown in FIGS. 1 to 3.

As clearly shown in FIG. 4, a liquid crystal display A
equivalent to this embodiment is provided with a liquid
crystal panel 1, a driver 3 mounted on this liquid crystal
panel 1 and a luminaire 2. The luminaire 2 includes a light
source 20 and a light conducting plate 21, a nd the liquid
crystal display A equivalent to this embodiment adopts a
so-called backlight method that the liquid crystal panel 1 is
illuminated from the back by the luminaire 2.

The liquid crystal panel 1 is provided with first and second
transparent substrates 10A and 10B, a liquid crystal inclu-
sion body 12 including a liquid crystal between the trans-
parent substrates, a polarizing plate 13a arranged in front (on
the upside in FIG. 4) of the first transparent substrate A, a
polarizing plate 135 arranged at the back of the second
transparent substrate 10B and a translucent reflector 11.

The first and second transparent substrates 10A and 10B
are respectively made of a rectangular glass plate or a
synthetic resin plate and are mutually opposed apart by a
fixed interval. For a method of driving the liquid crystal
panel 1, a simple matrix method is adopted and plural
perpendicular transparent electrodes 4A vertically extended
are formed on the inner surface of the first transparent
substrate 10A as clearly shown in FIGS. 1 and 2. In the
meantime, plural horizontal transparent electrodes 4B hori-
zontally extended are formed on the inner surface of the
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second transparent substrate 10B as clearly shown in FIG. 3.
These plural horizontal transparent electrodes 4B are
divided into two groups of an upper half and a lower half and
for the horizontal transparent electrodes 4B in the upper half,
each extended part 40 extended by a suitable dimension s8
so that one end in the longitudinal direction of them (the left
end in FIG. 3) is protruded from the outside of the liquid
crystal inclusion body 12 is formed. In the meantime, for the
horizontal transparent electrodes 4B in the lower half, each
extended part 40 extended by a suitable dimension s8 so that
the other end in the longitudinal direction of them (the right
end in FIG. 3) is protruded from the outside of the liquid
crystal inclusion body 12 is formed.

The liquid crystal inclusion body 12 means a part in which
a liquid crystal 14 is sealed in a part enclosed by sealing
members 15 between the plural perpendicular transparent
electrodes 4A and the plural horizontal transparent elec-
trodes 4B as clearly shown in FIG. 5, and the liquid crystal
inclusion body 12 forms a liquid crystal display screen.
Orientation films 154 and 15b for applying torsion to a liquid
crystal molecule are also provided in a region in which each
transparent electrode 4A, 4B of the first and second trans-
parent substrates 10A and 10B is formed. In this
embodiment, the liquid crystal panel 1 is for displaying a
monochrome image, however, the invention is not limited to
this and for example, a color image may be also displayed
on a liquid crystal panel by providing a color filter in the
liquid crystal inclusion body 12.

As clearly shown in FIGS. 1 and 2, plural segment wiring
41, plural common wiring 42 and plural terminals 43 are
formed on the inner surface of the first transparent substrate
10A in addition to the plural perpendicular transparent
electrodes 4A according to a pattern and the driver 3 is
mounted on the inner surface.

The driver 3 is formed using two IC chips 30a and 3056 for
example and can control so that the application of voltage to
the respective perpendicular transparent electrodes 4A and
horizontal transparent electrodes 4B is turned on or off based
upon predetermined power and a signal respectively sup-
plied or sent from an external device via the plural terminals
43. The IC chip 30a is provided with a circuit for mainly
processing an input signal and in the meantime, the IC chip
306 is provided with a circuit for executing switching
operation for turning on or off the application of voltage to
the perpendicular transparent electrodes 4A and the hori-
zontal transparent electrodes 4B based upon data processed
by the IC chip 30a. Needless to say, in the invention, the IC
chips forming the driver 3 may be also integrated into one
chip. The driver 3 is arranged at the edge on the lower side
of the first transparent substrate 10A under the liquid crystal
inclusion body 12 or in the vicinity not to possibly increase
the extra space of the first transparent substrate 10A.

Each segment wiring 41 is provided to electrically con-
nect each perpendicular transparent electrode 4A to the
driver 3, is directly connected to one end in the longitudinal
direction of each perpendicular transparent electrode 4A and
is extended from the one end to the driver.

Each common wiring 42 is provided to electrically con-
nect each horizontal transparent electrode 4B to the driver 3
and is extended from a location opposite to the extended part
40 shown in FIG. 3 of each horizontal transparent electrode
4B to the driver 3. More concretely, each common wiring 42
has an intermediate part 42a extended vertically on either
right or left side of the liquid crystal inclusion body 12 and
an end 42b extended by a fixed dimension in a direction
reverse to the liquid crystal inclusion body 12 from the
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intermediate part 42a, and the end 42b is opposite to a part
of the extended part 40 of the horizontal transparent elec-
trode 4B.

As clearly shown in FIG. 6, a connection § is provided
between the extended part 40 and the end 42b. The connec-
tion 5 electrically connects the extended part 40 and the end
42b of ecach common wiring 42 by inserting anisotropic
conductive paste 50 or an anisotropic conductive film
between the first and second transparent substrates 10A and
10B. The anisotropic conductive paste 50 or the anisotropic
conductive film enables electric conduction only in a direc-
tion in which the extended part 40 and the end 42b are
opposite and disables electric conduction in a direction in
which plural extended parts 40 and the plural ends 42b are
respectively not opposite. Therefore, no electric short-circuit
is caused between adjacent extended parts 40 and between
adjacent ends 42b. The plural common wiring 42 and the
corresponding plural horizontal transparent electrodes 4B
are mutually electrically connected by providing such a
connection 5. As clearly shown in FIG. 1, each common
wiring 42 has configuration that a part of each intermediate
part 42a passes a region between the connection 5 and the
liquid crystal inclusion body 12 because the end 42b is
extended in a direction reverse to the liquid crystal inclusion
part 12 from the intermediate part 42a. Each common wiring
42 is made of the same material (for example, ITO) as those
of the horizontal transparent electrode 4B and the perpen-
dicular transparent electrode 4A and is transparent.

The plural common wiring 42 are divided into a first
group that passes the left side of the liquid crystal inclusion
body 12 and a second group that passes the right side and the
connection 5 is provided in the right and left two locations
of the liquid crystal inclusion body 12. The plural common
wiring 42 in the second group are formed except a fixed
region on the right side of the driver 3. Hereby, plural
terminals 43 are formed on the right side of the driver 3 and
are provided substantially in parallel to the driver 3. The
plural terminals 43 conduct to a predetermined location of
the driver 3 and for a concrete example, there are a terminal
for applying voltage, a terminal for connecting to the
ground, a terminal for inputting serial data, a terminal for
inputting a shift clock of serial data and others.

Next, the action of the liquid crystal display A having the
configuration described above will be described.

First, as shown in FIG. 1, each connection § is provided
in a position apart by predetermined distance sl from the
liquid crystal inclusion body 12 and when the liquid crystal
display A is viewed from the front, each connection 5 can be
prevented from being seen close to the liquid crystal inclu-
sion body 12. Therefore, in case the liquid crystal display A
is used for a display of a mobile telephone, each connection
5 is made substantially invisible when a user sees the liquid
crystal inclusion body 12, and the liquid crystal display A
and the mobile telephone can be made to look nicer. As each
common wiring 42 is transparent as the transparent elec-
trodes 4A and 4B though the intermediate part 42a of each
common wiring 42 exists close to the liquid crystal display
A, the intermediate part 42a of each common wiring 42
never deteriorates the appearance of the liquid crystal dis-
play A.

In the meantime, the intermediate parts 42a of the plural
common wiring 42 exist between each connection 5 and the
liquid crystal inclusion body 12 and each common wiring 42
is formed so that space between each connection 5 and the
liquid crystal inclusion body 12 is effectively utilized.
Therefore, differently from a case that each common wiring



US 6,469,767 B2

7

42 bulkily exists further outside each connection 5, a death
area on the side of the liquid crystal inclusion body 12 can
be prevented from being enlarged. As described above, in
this liquid crystal display A, the opaque connection § is
made invisible without increasing a death area and the
appearance can be made satisfactory. As the plural common
wiring 42 are separated on the right side and the left side of
the liquid crystal inclusion body 12, a death area having
small width is formed on both right and left sides of the
liquid crystal inclusion body 12 so that the death areas have
substantially the same width. This is more favorable for
enhancing availability in case the liquid crystal display is
built in a mobile telephone and others, compared with a case
that a large death area is formed on only one side of the
liquid crystal inclusion body 12. However, the invention is
not limited to this and plural common wiring 42 may be also
arranged on only one side of the liquid crystal inclusion
body 12.

In the liquid crystal display A, the driver 3 and the plural
terminals 43 are arranged substantially in a row. Therefore,
a death area of the liquid crystal display A can be further
reduced, compared with a liquid crystal display in which
plural terminals are arranged under a driver (a conventional
type shown in FIG. 11 for example). As described above,
when the death area is reduced, the liquid crystal screen can
be large-sized, inhibiting the whole large-sizing of the liquid
crystal display.

The liquid crystal display A is formed as a translucent
liquid crystal display using a backlight method. Therefore,
as shown in FIG. 4, when light emitted from the light source
20 of the luminaire 2 is transmitted toward the liquid crystal
panel 1 from the back of the liquid crystal panel 1 utilizing
the light conducting plate 21, the light is transmitted toward
the front of the liquid crystal panel 1 after the light is
transmitted in the translucent reflector 11 and is transmitted
in the liquid crystal inclusion body 12 and hereby, liquid
crystal display is performed. In the meantime, in case no
light is emitted from the light source 20, natural light outside
the front of the liquid crystal panel 1 is reflected by the
translucent reflector 11 after the natural light is transmitted
in the liquid crystal inclusion body 12 from the front of the
liquid crystal panel 1, afterward, the natural light is trans-
mitted again in the liquid crystal inclusion body 12 and is
transmitted in front of the liquid crystal panel 1. Therefore,
in this case, liquid crystal display is also performed.

FIGS. 7 to 10 show another embodiments of the inven-
tion. In these drawings, the same reference number as in the
embodiment is allocated to the same or the similar element
as/to that in the embodiment.

In configuration shown in FIG. 7, the width s2 of a part
opposite to the extended part 40 of the horizontal transparent
electrode 4B of the intermediate part 42a of the common
wiring 42 is made smaller than the width s3 of the of the
other part of the intermediate part 424 and the width s4 of
the end 42b. Similarly, the width s5 of a part opposite to the
intermediate part 42a of the extended part 40 of the hori-
zontal transparent electrode 4B is made smaller than the
width s6 of the other part of the extended part 40. As
understood from FIG. 1, in the liquid crystal display A, as
the intermediate parts 42a of the plural common wiring 42
cross the plural extended parts 40, the intermediate parts 42a
of the common wiring 42 and the extended parts 40 are
mutually opposite at plural locations. In the meantime, as a
malfunction occurs in the liquid crystal display when elec-
tric conduction is caused in parts in which the intermediate
parts 42a and the extended parts 40 are mutually opposite,
such electric conduction is required to be securely pre-
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vented. In the meantime, as shown in FIG. 7, in case the
width of a part in which the intermediate part 424 and the
extended part 40 are mutually opposite is reduced, unjust
electric conduction can be prevented more by the quantity in
which the opposite area is reduced from occurring in the
part. Therefore, in case an interval between the intermediate
part 42a of the common wiring 42 and the extended part 40
is minute, it is favorable to adopt the structure shown in FIG.
7 so as to prevent a malfunction of the liquid crystal display
A.

In configuration shown in FIG. 8, the width s2 of a region
having a predetermined dimension of the intermediate part
42a of each common wiring 42 and extended across the
extended part 40 of the horizontal transparent electrode 4B
is made smaller than the width s3 of the other part of the
intermediate part 42a and the width s4 of the end 42b.
Similarly, the width s5 of a region having a predetermined
dimension of the extended part 40 of each horizontal trans-
parent electrode 4B and crossed by the plural intermediate
parts 42a is made smaller than the width s6 of the other part
of the extended part 40. The width s4 of the end 425 of each
common wiring 42 and the width s6 of the extended part 40
have substantially the same dimension, however, in FIG. 8,
to clearly draw the extended part 40, the width s5 is shown
wider than the width s4. In the configuration shown in FIG.
8, as in the configuration shown in FIG. 7, the area of each
part in which the plural intermediate parts 42a and the plural
extended parts 40 are respectively mutually opposite can be
also reduced and unjust electric conduction can be also
prevented from being caused between them. Multiple parts
in which the plural intermediate parts 42a and the plural
extended parts 40 are respectively mutually opposite exist
and when only the width of the part in which the interme-
diate part 42a and the extended part 40 are opposite is
reduced as shown in FIG. 7, the form of the intermediate part
42a and the extended part 40 becomes considerably com-
plex. In the meantime, in case means shown in FIG. 8 is
adopted, the form of the intermediate part 42a of the
extended part 40 can be simplified and the pattern formation
is facilitated.

For means for reducing the area of the part in which the
intermediate part 424 and the extended part 40 are opposite,
it is desirable that both the intermediate part 424 and the
extended part 40 in the opposite part are thinned, however,
the invention is not limited to this case. In the invention, as
shown in FIG. 9A, only the intermediate part 424 is thinned
or as shown in FIG. 9B, only the extended part 40 can be
also thinned. It is desirable that the width of the intermediate
part 42a in a part opposite to the extended part 40 is smaller
than that of the other part of the intermediate part 424,
however, the invention is not limited to this and if only the
width of the intermediate part 424 in the part opposite to the
extended part 40 is smaller than the width of the end 425,
effect to prevent unjust electric conduction is acquired.
Similarly, if only the width of the extended part 40 in a part
opposite to the intermediate part 42a is smaller than the
width of the extended part 40 in a part opposite to the end
42b, effect to prevent unjust electric conduction is acquired.

In configuration shown in FIG. 10, the array pitch P1 of
the ends of the plural extended parts 40 is made larger than
the array pitch P2 of the plural horizontal transparent
electrodes 4B. Though the following array pitch is not
shown in FIG. 10, the array pitch of the ends 42b of the
plural common wiring 42 which conduct electricity to each
end of the extended parts 40 is equal to the array pitch P1.
According to such configuration, in case the plural extended
parts 40 and the ends 42b of the plural common wiring 42
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are electrically connected, it is facilitated and is secured to
prevent the respective adjacent parts of the plural extended
parts 40 and the plural ends 425 from conducting electricity.

The concrete configuration of each part of the liquid
crystal display according to the invention is not limited to
that in the embodiments described above and the design may
be variously varied.

In the embodiments, the case that the perpendicular
transparent electrodes 4A are formed on the first transparent
substrate 10A and the horizontal transparent electrodes 4B
are formed on the second transparent substrate 10B is
described as the concrete example, however, the invention is
not limited to this case. In the invention, to the contrary,
horizontal transparent electrodes may be also formed on a
first transparent substrate and perpendicular transparent
electrodes may be also formed on a second transparent
substrate. In this case, an extended part and segment wiring
provided to the first transparent substrate are electrically
connected via a connection by providing the extended part
to each perpendicular transparent electrode of the second
transparent substrate.

In the invention, an illuminating method, the concrete
type of a liquid crystal, the concrete size of a liquid crystal
screen and the display capacity of an image (the concrete
number of transparent electrodes, common wiring and seg-
ment wiring) are also not limited. The driver can be also
separated into a driver for perpendicular transparent elec-
trodes and a driver for horizontal transparent electrodes. For
an illuminating method, a frontlight method can be also
adopted in place of the backlight method. In the invention,
two-screen driving that the liquid crystal display screen is
divided into upper and lower halves may be also performed
by respectively providing a driver to upper and lower liquid
crystal inclusion bodies.

What is claimed is:

1. A liquid crystal display, comprising:

a liquid crystal inclusion body formed by sealing a liquid
crystal between first and second transparent substrates
on which plural transparent electrodes are respectively
formed,;

at least one driver mounted on the first transparent sub-
strate;

plural extended parts in which the end of each transparent
electrode formed on the second transparent substrate is
extended outside the liquid crystal inclusion body;

plural wiring provided to the first transparent substrate
and extended from a location opposite to each extended
part to the driver; and

a connection for electrically connecting these plural wir-
ing to the plural extended parts, wherein:
a part of each wiring passes between the connection
and the liquid crystal inclusion body.
2. A liquid crystal display according to claim 1, wherein:

each wiring has an intermediate part extended in a direc-
tion in which the each wiring crosses the plural
extended parts and an end extended in direction reverse
to the liquid crystal inclusion body from the interme-
diate part; and

the connection is provided by inserting a conductive
substance between the end and each extended part.

3. A liquid crystal display according to claim 2, wherein:

the width of a part at least opposite to each extended part
of the intermediate part of each wiring is made smaller
than the width of the end of each wiring.
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4. A liquid crystal display according to claim 2, wherein:

the width of a part at least opposite to the intermediate
part of each wiring of each extended part is made
smaller than the width of a part opposite to the end of
each wiring.

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

the array pitch of electrically connected parts of the plural
extended parts and the plural wiring is made larger than
the array pitch of transparent electrodes formed on the
second transparent substrate.

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

plural transparent electrodes formed on the second trans-
parent substrate are divided into a first group in which
each one end in the longitudinal direction of them is the
extended part and a second group in which each other
end in the longitudinal direction of them is the extended
part.

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

the driver is provided in a position apart from the liquid
crystal inclusion body in a fixed direction;

the plural wiring are provided except a region on one side
of the driver in a direction perpendicular to the fixed
direction; and

plural terminals for receiving a signal and power respec-
tively input to the driver from an external device are
provided in the region.

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

the transparent electrodes form a conductive pattern in the
shape of a stripe at a predetermined interval;

the transparent electrodes on the first transparent substrate
and the transparent electrodes on the second transparent
substrate are formed so that they are mutually perpen-
dicular;

the plural wiring are arranged at both ends of the first
transparent substrate so that they are parallel to the
transparent electrodes on the first transparent substrate;
and

the connection is extended to the transparent electrodes so
that it is perpendicular to the plural wiring.

9. A liquid crystal display according to claim 8, wherein:

the plural extended parts have the same width as that of
the pattern of the transparent electrodes on the second
transparent substrate and are formed in the same direc-
tion as the pattern of the transparent electrodes.

10. Aliquid crystal display according to claim 8, wherein:

the plural extended parts have the same width as that of
the pattern of the transparent electrodes on the second
transparent substrate and the pattern pitch is continu-
ously formed so that it is gradually wider than the
pattern pitch of the transparent electrodes.

11. A liquid crystal display according to claim 9, wherein:

the plural extended parts are respectively connected to the
connection via a band of anisotropic conductive film
stuck in a direction perpendicular to the extended parts
in the vicinity of the ends.

12. A liquid crystal display according to claim 10,

wherein:

the plural extended parts are respectively connected to the
connection via a band of anisotropic conductive film
stuck in a direction perpendicular to the extended parts
in the vicinity of the ends.

* * * * *



LR EH(F)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

patsnap

& REE

US6469767 NIF(AEH)A 2002-10-22
US09/827057 HiEA 2001-04-06
FIRRBBRATE

ROHM CO. , LTD.

ROHM CO. , LTD.

[#RI &8 A ONISHI HIROAKI
KA ONISHI, HIROAKI
IPCH%E G02F1/13 G02F1/1345 GO9F9/00 GO9F9/30 GO2F1/133 G02F1/1335
CPCH %5 G02F1/1345
& 2000114951 2000-04-17 JP
H AT 3TER US20010030729A1
SNERaE Espacenet USPTO
BEGR) o —— |
b 4’J:| .
RBE-—RRETRES  HP YRS I REF B AR IEZERER S e —— iy h
| — g
BWEETEHREMAEINRRREALNIEX , FE—BHERLE —— R
FEREZ N BEZEIBEYEEFRES ZERER LAFERBRE — 'T - — J
BEs , HEBIM LN —BLEEENRSTEAZEES, | F =
-1_ = '=l||-| s -
1 1 ;ﬂ



https://share-analytics.zhihuiya.com/view/351cbf4e-9c88-4bbb-bd20-a9a1631be9cf
https://worldwide.espacenet.com/patent/search/family/018626674/publication/US6469767B2?q=US6469767B2
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=6469767.PN.&OS=PN/6469767&RS=PN/6469767

