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ELECTRO-OPTICAL DEVICE, ELECTRO-OPTICAL PANEL, AND

ELECTRONIC APPARATUS

BACKGROUND

1. Technical Field

[0001] The present invention relates to an electro-optical
device, an electro-optical panel, and an electronic
apparatus.

2. Related Art

[0002] A liquid crystal device which is an electro-optical
device includes a relay substrate for transferring a signal
to a liquid crystal panel between the liquid crystal panel
having a display region and an external driving circuit. As
a representative example of a method of electrically
connecting a liquid crystal panel and a relay substrate, JP-
A-11-295747 discloses a method of providing connection
terminals to a liquid crystal panel and a flexible substrate
(Flexible Printed Circuits (FPC)) as a relay substrate and
pressing the connection terminals with Anisotropic
Conductive Film (ACF) interposed therebetween so as to
electrically connect conductive particles configuring the
ACF and connection terminals by contact.

[0003] As a method of inspecting whether the liquid

crystal panel and the flexible substrate are electrically
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connected, in the related art, particle marks of the
conductive particles formed in the connection terminals
during pressing are checked. The conductive particles are,
for example, metal balls of nickel. However, recently, for
example, plastic balls plated with metal using the
characteristics of an elastic body are used as a material
for the conductive particles.

[0004] However, the plastic ball is an elastic body. 1In
addition, since the conductive particles are broken during
pressure bonding, the particle marks are not formed in the
connection terminals. Accordingly, unless the connection
terminals can be seen through, there is no method of
checking whether or not the connection terminals are
electrically connected to each other when the connection
terminal of the flexible substrate is adhered to the
connection terminal of the liquid crystal panel. That is,
there is no method of simply checking electrical reliability,
other than recognizing a display state such that the liquid

crystal panel is actually driven.
SUMMARY

[0005] An advantage of some aspects of the invention is
that it is possible to realize the following application

examples.
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Application 1

[0006] According to an application of the invention, there
is provided an electro-optical device including: an electro-
optical panel including & first terminal portion having a
plurality of terminals and a second terminal portion having
a plurality of terminals so as to be adjacent to the first
terminal portion; and a first circuit substrate on which a
first connection terminal portion having a plurality of
connection terminals to be electrically connected to the
first terminal portion is provided and a second circuit
substrate on which a second connection terminal portion
having a plurality of connection terminals to be
electrically connected to the second terminal portion is
provided, wherein the first terminal portion has first and
second terminals separated from each other, the second
terminal portion has third and fourth terminals separated
from each other, and the first terminal and the fourth
terminal, and the second terminal and the third terminal are
electrically connected through a first connection wiring and
a second connection wiring provided on the electro-optical
panel, respectively, the first circuit substrate has a first
external terminal connected to the first terminal and a
second external terminal connected to the second terminal
through the first connection terminal portion, and the

second circuit substrate has a third external terminal
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connected to the third terminal through the second
connection terminal portion and a fourth external terminal
connected to the fourth terminal.

[0007] By this configuration, even when the first terminal
portion and the second terminal portion are arranged so as
to be adjacent to each other, the first terminal and the
fourth terminal, and the second terminal and the third
terminal are electrically connected between the first
terminal portion and the second terminal portion, it is
possible to inspect whether or not each of the connection
portions are electrically connected using the first external
terminal to the fourth external terminal extracted through
the first connection terminal portion and the second
connection terminal portion. That is, by checking the
connection state through the circuit substrate, it is
possible to detect whether or not the electro-optical panel
and the circuit substrates are electrically connected.
Application 2

[0008] In the electro-optical device of the above
application, some of the first connection wiring and the
second connection wiring may be arranged so as to be
extended around the circumference of a display region.
[0009] By this configuration, since the first terminal and
the fourth terminal or the second terminal and the third

terminal are connected through the connection wiring
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extended around the circumference of the display region, it
is possible to check the connection without contact between
the first terminal portion and the second terminal portion
and the wiring for connecting the elements in the display
region. In addition, the same effect can be achieved even
when a layer for avoiding contact with the wiring is not
formed on the liquid crystal panel.

Application 3

[0010] In the electro-optical device of the above
application, the plurality of terminals may configure a
terminal group arranged in a predetermined direction, and
the first terminal and the second terminal, and the third
terminal and the fourth terminal may be provided at both end
sides of the predetermined direction of the terminal group.
[0011] By this configuration, if linear expansion
coefficients of the electro-optical panel and the circuit
substrate are different, warpage is prone to occur in both
ends of the terminal group. However, since the connection
state of the first terminal to the fourth terminal provided
at both ends of each terminal group is checked, it is
possible to check the connection state of all the connection
portions.

Application 4

[0012] In the electro-optical device of the above

application, the first terminal portion and the second
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terminal portion may be provided on at least one of either a
first side of the electro-optical panel and a second side of
a direction crossing the first side.

[0013] By this configuration, even when the first terminal
portion or the second terminal portion is provided along the
first side or the second side of the electro-optical panel,
the first terminal and the fourth terminal, and the second
terminal and the third terminal in the first terminal
portion and the second terminal portion are electrically
cohnected, it is possible to detect whether or not the
terminal portions and the connection terminal portions are
electrically connected.

Application 5

[0014] In the electro-optical device of the above
application, the electro-optical panel may include a third
terminal portion having a plurality of terminals, a fourth
terminal portion having a plurality of terminals arranged so
as to be adjacent to the third terminal portion, a third
circuit substrate on which a third connection terminal
portion having a plurality of connection terminals to be
electrically connected to the third terminal portion is
provided, and a fourth circuit substrate on which a fourth
connection terminal portion having a plurality of connection
terminals to be electrically connected to the fourth

terminal portion is provided, the third terminal portion may
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be provided between a position where the first terminal
portion is provided and an end of the electro-optical panel,
and the fourth terminal portion is provided between a
position where the second teérminal portion is provided and
an end of the electro-optical panel, the third terminal
portion has fifth and sixth terminals separated from each
other, the fourth terminal portion has seventh and eighth
terminals separated from each other, and the fifth terminal
and the eighth terminal, and the sixth terminal and the
seventh terminal are electrically connected through a third
connection wiring and a fourth connection wiring provided on
the electro-optical panel, respectively, the third circuit
substrate may have a fifth external terminal connected to
the fifth terminal through the third connection terminal
portion and a sixth external terminal connected to the sixth
terminal, and the fourth circuit substrate may have a
seventh external terminal connected to the seventh terminal
through the fourth connection terminal portion and an eighth
external terminal connected to the eighth terminal.

[0015] By this configuration, even when the third terminal
portion and the fourth terminal portion are arranged between
the first terminal portion and the second terminal portion
and the end of the electro-optical panel, since the fifth
terminal and the eighth terminal, and the sixth terminal and

the seventh terminal respectively separated therefrom are
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electrically connected, it is possible to inspect whether or
not each of the connection portions are electrically
connected using the external terminals (the fifth external
terminal to the eighth external terminal) through the third
connection terminal portion and the fourth connection
terminal portion. That is, it is possible to detect whether
or not the electro-optical panel and each of the circuit
substrates are electrically connected, by checking the
connection state through the circuit substrates.

Application 6

[0016] In the electro-optical device of the above
application, the third connection wiring may be extended
around the circumference of the display region.

[0017] By this configuration, since the first terminal and
the second terminal and the fifth terminal and the sixth
terminal are connected through the third connection wiring
extended around the circumference of the display region, it
is possible to check the connection without contact between
the first terminal portion and the third terminal portion
and the wiring for connecting the elements in the display
region. 1In addition, the same effect can be achieved even
when a layer for avoiding contact with the wiring is not
formed on the electro-optical panel.

Application 7

[0018] In the electro-optical device of the above
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application, the plurality of terminals may configure a
terminal group arranged in a predetermined direction, and
the fifth terminal and the sixth terminal, and the seventh
terminal and the eighth terminal may be provided at both end
sides. in the predetermined direction of the terminal group.
[0019] By this configuration, if linear expansion
coefficients of the electro-optical panel and the circuit
substrate are different, warpage is prone to occur at both
ends of the terminal group. However, since the connection
state of the fifth terminal, the sixth terminal, the seventh
terminal and the eighth terminal provided at both ends of
each terminal group is checked, it is possible to check the
connection state of all the connection portions.
Application 8

[0020] According to another application of the invention,
there is provided an electro-optical device including: an
electro-optical panel including a first terminal portion
having a plurality of terminals and a third terminal portion
having a plurality of terminals arranged on a side opposed
to a display region with respect to the first terminal
portion; and a first circuit substrate on which a first
connection terminal portion having a plurality of connection
terminals to be electrically connected to the first terminal
portion is provided and a third circuit substrate on which a

third connection terminal portion having a plurality of
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10

connection terminals to be electrically connected to the
third terminal portion is provided, wherein the first
terminal portion has first and second terminals separated
from each other, the third terminal portion has fifth and
sixth terminals separated from each other, and the first
terminal and the fifth terminal, and the second terminal and
the sixth terminal are electrically connected through a
fifth connection wiring and a sixth connection wiring
provided on the electro-optical panel, respectively, the
first circuit substrate has a first external terminal
connected to the first terminal and a second external
terminal connected to the second terminal through the first
connection terminal portion, and the third circuit substrate
has a fifth external terminal connected to the fifth
terminal through the third connection terminal portion and a
sixth external terminal connected to the sixth terminal.
[0021] By this configuration, even when the third terminal
portion is arranged on the side opposed to the display
region with respect to the first terminal portion, the first
terminal and the fifth terminal, and the second terminal and
the sixth terminal provided in the same direction are
electrically connected through the fifth connection wiring
and the sixth connection wiring, so that it is possible to
inspect whether or not each of the connection portions are

electrically connected using the external terminals
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extracted through the first connection terminal portion and
the third connection terminal portion. That is, by checking
the connection state through the circuit substrate, it is
possible to detect whether or not the electro-optical panel
and each of the circuit substrates are electrically
connected.

Application 9

[0022] In the electro-optical device of the above
application, the fifth connection wiring and the sixth
connection wiring may be provided at an end side of the
electro-optical panel rather than the display region.

[0023] By this configuration, since the connection wirings
are provided at the end side of the electro-optical panel,
it is possible to check the connection without contact with
the wiring connected to the elements in the display region.
Application 10

[0024] In the electro-optical device of the above
application, the plurality of terminals may configure a
terminal group arranged in a predetermined direction, and
the first terminal and the second terminal, and the fifth
terminal and the sixth terminal may be provided at both end
sides in the predetermined direction of the terminal group.
[0025] By this configuration, if linear expansion
coefficients of the electro-optical panel and the circuit

substrate are different, warpage is prone to occur in both

IPR2025-01412
BOE EXHIBIT 1003
Page 17 of 253



12

ends of the terminal group. However, since the connection
state of the first terminal, the fifth terminal, the second
terminal and the sixth terminal provided at both ends of
each terminal group is checked, it is possible to check the
connection state of all the connection portions.
Application 11

[0026] According to another application of the invention,
there is provided an electro-optical panel including: on a
substrate, a first terminal portion having a plurality of
terminals including first and second terminals separated
from each other; a second terminal pertion arranged so as to
be adjacent to the first terminal portion and having a
plurality of terminals including third and fourth terminals
separated from each other; a third terminal portion arranged
between one side of the substrate and the first terminal
portion and having a plurality of terminals including fifth
and sixth terminals separated from each other; a fourth
terminal portion arranged between one side of the substrate
and the second terminal portion and having a plurality of
terminals including seventh and eighth terminals separated
from each other; a first connection wiring configured to
electrically connect the first terminal and the fourth
terminal; a fifth connection wiring configured to
electrically connect the first terminal and the fifth

terminal; a sixth connection wiring configured to
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electrically connect the second terminal and the sixth
terminal; a seventh connection wiring configured to
electrically connect the third terminal and the seventh
terminal; an eighth connection wiring configured to
electrically connect the fourth terminal and the eighth
terminal; and a ninth connection wiring configured to
electrically connect the sixth connection wiring and the
seventh connection wiring so as to electrically connect the
second terminal, the third terminal, the sixth terminal and
the seventh terminal.

[0027] By this configuration, even when the third terminal
portion is arranged on the side opposed to the display
region with respect to the first terminal porticn and the
fourth terminal portion is arranged on the side opposed to
the display region with respect to the second terminal
portion, the first terminal and the fifth terminal, and the
second terminal and the sixth terminal provided in the same
direction are electrically connected through the fifth
connection wiring and the sixth connection wiring, and the
third terminal and the seventh terminal, and the fourth
terminal and the eighth terminal are electrically connected
through the seventh connection wiring and the eighth
connection wiring, it is possible to inspect whether or not
each of the connection portions are electrically connected.

Application 12
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[0028] According to another application of the invention,
there is provided an electro-optical device including: the
above-described electro-optical panel; a first circuit
substrate on which a first connection terminal portion
having a plurality of connection terminals to be
electrically connected to the first terminal portion is
provided and which has a first external terminal connected
to the first terminal through the first connection terminal
portion and a second external terminal connected to the
second terminal; a second circuit substrate on which a
second connection terminal portion having a plurality of
connection terminals to be electrically connected to the
second terminal portion is provided and which has a third
external terminal connected to the third terminal through
the second connection terminal portion and a fourth external
terminal connected to the fourth terminal; a third circuit
substrate on which a third connection terminal portion
having a plurality of connection terminals to be
electrically connected to the third terminal portion is
provided and which has a fifth external terminal connected
to the fifth terminal through the third connection terminal
portion and a sixth external terminal connected to the sixth
terminal; and a fourth circuit substrate on which a fourth
connection terminal portion having a plurality of connection

terminals to be electrically connected to the fourth

IPR2025-01412
BOE EXHIBIT 1003
Page 20 of 253



15

terminal portion is provided and which has a seventh
external terminal connected to the seventh terminal through
the fourfh connection terminal portion and an eighth
external terminal connected to the eighth terminal.

[0029] .By this configuration, since the terminals and the
external terminals are electrically connected through the
connection terminal portions, it is possible to inspect
whether or not each of the connection portions are
electrically connected using the external terminals. That
is, it is possible to detect whether or not the electro-
optical panel and each of the circuit substrates are
electrically connected, by checking the connection state
through the circuit substrates.

Application 13

[0030] According to another application of the invention,
there is provided an electronic apparatus comprising the
above-described electro-optical device.

[0031] By this configuration, it is possible to provide an
electronic apparatus with high reliability in electrical

characteristics.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The invention will be described with reference to

the accompanying drawings, wherein like numbers reference
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like elements.

[0033] Fig. 1 is a schematic perspective view showing the
configuration of a liquid crystal device as an electro-
optical device.

[0034] Fig. 2 is a schematic plan view showing the
structure of a liquid crystal panel.

[0035] Fig. 3 is a schematic cross-sectional diagram taken
along line III-III of the liquid crystal panel shown in Fig.
2.

[0036] Fig. 4 is an equivalent circuit diagram showing the
electrical configuration of the liquid crystal panel.

[0037] Fig. 5 is a schematic cross-sectional diagram
showing the structure of the liquid crystal device.

[0038] Fig. 6 is a schematic plan view showing the
configuration of a liquid crystal device of a first
embodiment.

[0039] Fig. 7 is a schematic cross-sectional view taken
along line VII-VII of the liquid crystal device shown in Fig.
6.

[0040] Fig. 8 is a schematic exploded plan view showing
the liquid crystal device shown in Fig. 6.

[0041] Fig. 9 is a schematic exploded cross-sectional view
showing the liquid crystal device shown in Fig. 7.

[0042] Fig. 10 is a schematic plan view showing the

configuration of a liquid crystal device of a second
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embodiment.

[0043] Fig. 11 is a schematic cross-sectional view taken
along line XI-XI of the liquid crystal device shown in Fig.
10.

[0044] Fig. 12 is a schematic exploded plan view showing
the liquid crystal device shown in Fig. 10.

[0045] Fig. 13 is a schematic plan view showing the
configuration of a liquid crystal device of a third
embodiment.

[0046] Fig. 14 is a schematic cross-sectional view taken
along line XIV-XIV of the liquid crystal device shown in Fig.
13.

[0047] Fig. 15 is a schematic exploded plan view showing
the liquid crystal device shown in Fig. 13.

[0048] Fig. 16 is a schematic exploded plan view showing a
liquid crystal device of a fourth embodiment.

[0049] Fig. 17 is a schematic view showing the
configuration of a liquid crystal projector which is an
example of an electronic apparatus.

[0050] Fig. 18 is a schematic plan view showing the
configuration of a liquid crystal device of a modified
example.

[0051] Fig. 19 is a schematic plan view showing the
configuration of a liquid crystal device of a modified

example.
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[0052] Fig. 20 is a schematic plan view showing the
configuration of a liquid crystal device of a modified
example.

[0053] Fig. 21 is a schematic plan view showing the
configuration of a liquid crystal device of a modified

example.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0054] Hereinafter, the embodiments of the invention will
be described with reference to the drawings. In addition,
in the used views, the described portions are appropriately
scaled up or down so as to be identified. 1In the present
embodiment, for example, a Thin Film Transistor (TFT) active
matrix driving type liquid crystal device used as a light
valve in a liquid crystal projector which is a projection
type imaging device as an example of an electro-optical

device.

First Embodiment

Configuration of Liquid Crystal Device

[0055] Fig. 1 is a schematic perspective view showing the
configuration of a liquid crystal device as an electro-
optical device. Hereinafter, the confiquration of the

liquid crystal device will be described with reference to
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Fig. 1.

[0056] As shown in Fig. 1, the liquid crystal device 500
includes ailiquid crystal panel 11 as an electro-optical
panel, a flexible substrate 600 as a circuit substrate, and
a frame 700. In addition, the frame 700 is fixed to the
liquid crystal panel 11 by a hook (not shown).

[0057] Dust-proof glass (not shown) is adhered to front
and rear surfaces of the liquid crystal panel 11. 1In detail,
the dust-proof glass is provided in order to prevent dust or
the like from being attached to at least a display region of
the liquid crystal panel 11. 1In addition, for example, a
driving IC chip 800 is mounted on the flexible substrate 600.
[0058] The driving IC chip 800 includes, for example, a
part of a data line driving circuit (not shown). In
addition, the driving IC chip 800 is electrically and
mechanically mounted on a wiring substrate using Tape
Automated Bonding (TAB) technology. The wiring substrate
has a base having an insulation property, such as polyimide,
and a wiring patterned and formed on the base.

[0059] Fig. 2 is a schematic plan view showing the
structure of the liquid crystal panel. Fig. 3 is a
schematic cross-sectional diagram taken along line III-III
of the liquid crystal panel shown in Fig. 2. Hereinafter,
the structure of the liquid crystal device will be described

with reference to Figs. 2 and 3. 1In addition, Figs. 2 and 3
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show the liquid crystal panel and the flexible substrate
together.

[0060] As shown in Figs. 2 and 3, the liquid crystal panel
11 configuring the liquid crystal device 500 is, for example,
a TFT active matrix liquid crystal panel using a Thin Film
Transistor (hereinafter, referred to as a TFT) as a pixel
switching element. The liquid crystal panel 11 is obtained
by adhering a device substrate 12 and a counter substrate 13
configuring a pair of substrates by a sealing material 14
having substantially a rectangular shape in plan view.
[0061] The device substrate 12 and the counter substrate
13 are formed of, for example, a translucent material such
as quartz. In the liquid crystal panel 11, a liquid crystal
layer 15 is enclosed in a region surrounded by the sealing
material 14. 1In addition, a liquid crystal injection port
16 for injecting liquid crystal is provided in the sealing
material 14 and the liquid crystal injection port 16 is
sealed by a sealing material 17.

[0062] As the liquid crystal layer 15, for example, a
liquid crystal material having positive dielectric
anisotropy is used. In the liquid crystal panel, a frame
light shielding film 18 formed of a light shielding material
and having a substantially rectangular shape in plan view is
formed on the counter substrate 13 along the vicinity of an

inner circumference of the sealing material 14 and a region
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located inside the frame light shielding film 18 is a
display region 19.

[0063] The frame light shielding film 18 is formed of, for
example, aluminum (Al) which is a light shielding material,
and is provided so as to partition an outer circumference of
the display region 19 of the counter substrate 13 side.
[0064] In the display region 19, pixel regions 21 are
provided in a matrix. Each pixel region 21 configures one
pixel which is a minimum display unit of the display region
19. In an outer region of the sealing material 14, a data
line driving circuit 22 and a panel connection terminal
portion 41 as a first terminal portion are formed along one
side (lower side of Fig. 2) of the device substrate 12. The
flexible substrate 600 as the circuit substrate for external
connection is electrically connected to the panel connection
terminal portion 41 through an FPC connection terminal
portion 46 as a first connection terminal portion. The
connection portion between the liquid crystal panel 11 and
the flexible substrate 600 will be described in detail later.
[0065] In addition, in the inner region of the sealing
material 14, scanning line driving circuits 24 are formed
along two sides adjacent to one side. An inspection circuit
25 is formed on the remaining one side (an upper side of Fig.
2) of the device substrate 12. The frame light shielding

film 18 formed on the counter substrate 13 side is formed at
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a position (overlapping position in plan view) facing the
scanning line driving circuits 24 and the inspection circuit
25 formed on the device substrate 12.

[0066] Vertical connection terminals 26 for electrically
connecting the device substrate 12 and the counter substrate
13 are provided on angle portions of the counter substrate
13 (for example, four corner portions of the sealing
material 14).

[0067] In addition, as shown in Fig. 3, a plurality of
pixel electrodes 27 is formed on the liquid crystal layer 15
side of the device substrate 12, and a first alignment film
28 is formed so as to cover the pixel electrodes 27. The
pixel electrodes 27 are conductive films formed of a
transparent conductive material such as Indium Tin Oxide
(ITO) .

-[0068] A lattice-shaped light shielding film (BM: black
matrix) (not shown) is formed on the liquid crystal layer 15
side of the counter substrate 13, and a common electrode 31
is solidly formed thereon in plan view. A second alignment
film 32 is formed on the common electrode 31. The common
electrode 31 is a conductive film formed of a transparent
conductive material such as ITO.

[0069] The liquid crystal panel 11 is of a transmissive
type, and polarization plates (not shown) are disposed on an

incident side and an emission side of light of the device

IPR2025-01412
BOE EXHIBIT 1003
Page 28 of 253



23

substrate 12 and the counter substrate 13. 1In addition, the
cenfiguration of the liquid crystal panel 11 is not limited
thereto and may be of a reflective type or a semi-
transmissive type.

[0070] Fig. 4 is an equivalent circuit diagram showing the
electrical configuration of the liquid crystal panel.
Hereinafter, the electrical configuration of the liquid
crystal panel will be described with reference to Fig. 4.
[0071] As shown in Fig. 4, the liquid crystal panel 11
includes the plurality of pixel regions 21 configuring the
display region 19. 1In each pixel region 21, the pixel
electrode 27 is formed. In each pixel region 21, a TFT
element 33 is formed.

[0072] The TFT element 33 is a switching element for
controlling the energization of the pixel electrode 27. The
data line 34 is electrically connected to the source side of
the TFT element 33. For example, the data line driving
circuit 22 (see Fig. 2) supplies image signals S1, S2, ..,
and Sn to the data lines 34.

[0073] In addition, the scanning line 35 is electrically
connected to the gate side of the TFT element 33. For
example, the scanning line driving circuit 24 (see Fig. 2)
supplies scanning signals Gl1, G2, .., and Gm to the scanning
lines 35 at predetermined timings in a pulsed manner. The

pixel electrode 27 is electrically connected to the drain
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side of the TFT element 33.

[0074] The TFT elements 33 which are the switching
elements are turned on only for a predetermined period by
the scanning signals Gl, G2, .., and Gm supplied from the
scanning-lines 35, and the image signals S1, S2, .., and Sn
supplied from the data lines 34 are written in the pixel
regions 21 through the pixel eiectrodes 27 at the
predetermined timings.

[0075] The image signals S1, S2, .., and Sn having a
predetermined level, which are written in the pixel regions
21, are held for a predetermined period by liquid crystal
capacitance formed between the pixel electrodes 27 and the
common electrode 31 (see Fig. 3). 1In addition, in order to
prevent the held image signals S1, S2, .., and Sn from
leaking, a storage capacitor 37 is formed between a pixel
potential side capacitive electrode electrically connected
to each pixel electrode 27 and a capacitive electrode 36
electrically connected to a shield layer 57 (see Fig. 5)
which is an example of a capacitive line.

[0076] In this way, when a voltage signal is applied to
the liquid crystal layer 15, the alignment state of the
liquid crystal molecules is changed by the applied voltage
level. Thus, the light incident to the liquid crystal layer

15 is modulated so as to generate image light.
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Structure of Liquid Crystal Panel

[0077] Fig. 5 is a schematic cross-sectional diagram
showing the structure of the liquid crystal device.
Hereinafter, the structure of the liquid crystal device will
be described with reference to Fig. 5. In addition, Fig. 5
shows the positional relationship among the components in
cross-sectional view by an explicit scale.

[0078] As shown in Fig. 5, the liquid crystal panel 11
includes the device substrate 12 and the counter substrate
13 facing the device substrate. Each of the device
substrate 12 and the counter substrate 13 is formed of, for
example, a quartz substrate as described above.

[0079] On the device substrate 12, a lower light shielding
film 51 formed of titanium (Ti), chrome (Cr), or the like is
formed. The lower light shielding film 51 is patterned in a
lattice shape in plan view so as to define opened regions of
the pixels. An underlying insulating film 52 formed of a
silicon oxide film or the like is formed on the device
substrate 12 and the lower light shielding film 51.

[0080] The TFT element 33, the scanning line 35 and the
like are formed on the underlying insulating film 52. The
TFT element 33 has, for example, a Lightly Doped Drain (LDD)
structure, and includes a semiconductor layer 38 formed of a
polysilicon or the like, a gate insulating film 53 formed on

the semiconductor layer 38, and the scanning line 35 formed
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on the gate insulating film 53 and formed of a polysilicon
film or the like. As described above, the scanning line 35
functions as the gate electrode.

" [0081] The semiconductor layer 38 includes a channel
region 38a, a low-concentration source region 38b, a low-
concentration drain region 38c, a high-concentration source
region 38d, and a high-concentration drain region 38e. 1In
the channel region 38a, a channel is formed by an electric
field from the scanning line 35. A first interlayer
insulating layer 54 formed of a silicon oxide film or the
like is formed on the underlying insulating film 52.

[0082] The storage capacitor 37, the data line 34, and the
like are provided on the first interlayer insulating film 54.
In the storage capacitor 37, a relay layer 55 as the pixel
potential side capacitive electrode connected to the high-
concentration drain region 38e of the TFT element 33 and the
pixel electrode 27 and the capacitive electrode 36 as a
fixed potential side capacitive electrode face each other
with a dielectric film 56 interposed therebetween.

[0083] The capacitive electrode 36 and the data line 34
are formed as a film having a two-layer structure including
a conductive polysilicon film Al as a lower layer and an
aluminum film A2 as an upper layer.

[0084] The capacitive electrode 36 and the data line 34

include aluminum with relatively high light reflection
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performance and include polysilicon with relatively
excellent light absorption performance, thereby functioning
as a light shielding layer. Accordingly, it is possible to
block in advance the incident light relating to the
semiconductor layer 38 of the TFT element 33 at the upper
side thereof.

[0085] The capacitive electrode 36 functions as a fixed
potential side capacitive electrode of the storage capacitor
37. 1In order to set the capacitive electrode 36 to the
fixed potential, as described above, the capacitive
electrode is connected to a constant potential source other
than the pixel region 21 so as to be electrically connected
to a shield layer 57 with a fixed potential through a
contact hole 58.

[0086] A contact hole 61 for electrically connecting the
high-concentration source region 38d of the TFT element 33
and the data line 34 is formed in the first interlayer
insulating film 54. 1In other words, the data line 34 is
electrically connected to the semiconductor layer 38 of the
TFT element 33 through the contact hole 61 penetrating
through the dielectric film 56 and the first interlayer
insulating film 54. 1In detail, the data line 34 employs the
above-described two-layer structure, and the relay layer 55
is formed of a conductive polysilicon film such that the

electrical connection between the data line 34 and the
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semiconductor layer 38 is realized by a conductive
polysilicon film. That is, the semiconductor layer 38, the
polysilicon film of the relay layer 55, and the polysilicon
film Al of the lower layer and the aluminum film A2 of the
upper layer of the data line 34 are sequentially formed from
the bottom.

[0087] In addition, a contact hole 62 for electrically
connecting the high-concentration drain region 38e of the
TFT element 33 and the relay layer 55 configuring the
storage capacitor 37 is formed in the first interlayer
insulating film 54. A second interlayer insulating film 63
formed of a silicon oxide film or the like is formed on the
first interlayer insulating film 54.

[0088] For example, the shield layer 57 formed of aluminum
or the like is formed on the second interlayer insulating
film 63. 1In addition, a contact hole 58 for electrically
connecting the shield layer 57 and the capacitive electrode
36 is formed in the second interlayer insulating film 63 as
described above. A third interlayer insulating film 64
formed of a silicon oxide film or the like is formed on the
second interlayer insulating film 63.

[0089] Contact holes 65 and 66 for electrically connecting
the pixel electrode 27 and the relay layer 55 are formed in
the second interlayer insulating film 63 and the third

interlayer insulating film 64. 1In detail, the contact hole
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65 and a contact hole 66 are electrically connected through
a second relay layer 67 formed on the second interlayer
insulating film 63. The second relay layer 67 has the same
film configuration as the shield layer 57 and has a two-
layer structure including an aluminum film as a lower layer
and a titanium nitride film as an upper layer.

[0090] That is, the high-concentration drain region 38e
and the pixel electrode 27 are electrically connected
through the contact hole 62, the relay layer 55, the contact
hole 65, the second relay layer 67 and the contact hole 66.
The pixel electrodes 27 and the first alignment film 28 are
formed on the third interlayer insulating film 64.

[0091] The pixel electrodes 27 are formed in a matrix in
plan view and are formed of, for example, a transparent
conductive film such as an ITO film. In addition, the first
alignment film 28 subjected to an alignment process in a
predetermined direction by rubbing or the like is formed on
the pixel electrodes 27. The first alignment film 28 is
formed of, for example, a transparent organic film such as a
polyimide film.

[0092] The liquid crystal layer 15 in which an electro-
optical material such as liquid crystal is enclosed in a
space surrounded by the sealing material 14 (see Fig. 2) is
provided on the first alignment film 28. The second

alignment film 32 subjected to an alignment process in a
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predetermined direction by rubbing is formed so as to cover
the transparent common electrode 31 on a side facing the
liquid crystal layer 15 of the counter substrate 13. The
second alignment film 32 is formed of, for example, a
transparent organic film such as a polyimide film.

[0093] The liquid crystal layer 15 is set in a
predetermined alignment state by the first alignment film 28
and the second alignment film 32 in a state in which an
electric field is not applied from the pixel electrodes 27.
The sealing material 14 is an adhesive which is formed of,
for example, a photo-curable resin or a thermosetting resin,
for adhering the device substrate 12 and the counter
substrate 13 at the circumference thereof, and spacers for
maintaining a distance between both substrates at a
predetermined value, such as glass fiber or glass beads, are
mixed in the sealing material.

[0094] Fig. 6 is a schematic plan view showing a
connection state between a liquid crystal panel and a
circuit substrate of a liquid crystal device of a first
embodiment. Fig. 7 is a schematic cross-sectional view
taken along line VII-VII of the liquid crystal device shown
in Fig. 6. Fig. 8 is a schematic exploded plan view showing
the liquid crystal device shown in Fig. 6. Fig. 9 is a
schematic exploded cross-sectional view showing the liquid

crystal device shown in Fig. 7. Hereinafter, the

IPR2025-01412
BOE EXHIBIT 1003
Page 36 of 253



31

configuration of the liquid crystal device will be described
with reference to Figs. 6 to 9. In addition, in the liquid
crystal device shown in Figs. 6 to 9, the frame 700 is
omitted.

[0095] As shown .in Figs. 6 to 9, the liquid crystal device
500 includes a liquid crystal panel 11 on which a panel
connection terminal portion 41 having a plurality of
terminals is provided, and a flexible substrate 600 on which
an FPC connection terminal portion 46 having a plurality of
connection terminals connected to the panel connection
terminal portion 41 is provided. The panel connection
terminal portion 41 and the FPC connection terminal portion
46 are electrically connected through an anisotropic
conductive film (ACF) 71 as an anisotropic conductive film.
[0096] In a first region 42a (see Fig. 8) of the panel
connection terminal portion 41, a first panel terminal 4la
for checking the connection state between the liquid crystal
panel 11 and the flexible substrate 600 as a first terminal
is provided. 1In addition, in a second region 42b of the
panel connection terminal portiocn 41, similar to the above
description, a second panel terminal 41b for checking the
connection state between the liquid crystal panel 11 and the
flexible substrate 600 as a second terminal is provided.
[0097] The first region 42a and the second region 42b are

preferably close to both end sides of the panel connection
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terminal portion 41 and the FPC connection terminal portion
46. Since the device substrate 12 and the flexible
substrate 600 have different linear expansion ccefficients,
after they are thermally compressed with an anisotropic
conductive film 71 interposed therebetween, the flexible
substrate 600 warps at both end sides of the FPC connection
terminal 46. Accordingly, in portions in which warpage is
prone to occur, since a possibility that the electrical
connection by the anisotropic conductive film 71 is damaged
is higher than in the central portion, it is possible to
check the connection state of the overall connection portion
by checking the connection state of both end sides.

[0098] In the circumference (non-display region) of the
display region 19 of the liquid crystal panel 11, a
connection wiring 72 which connects the first panel terminal
4la and the second panel terminal 41b and is formed of
aluminum or the like is formed. By extending the connection
wiring 72 around the circumference of the display region 19,
it is possible to electrically connect the two panel
terminals 4la and 41b provided in the wvicinities of both
ends of the panel connection terminal portion 41, without
newly providing an insulating film or the like.

[0099] The panel connection terminal portion 41 is
connected to the FPC connection terminal portion 46 provided

on the flexible substrate 600 through the anisotropic
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conductive film 71. In the panel connection terminal
portion 41, the plurality of terminals electrically
connected to the data line driving circuit 22 or the
scanning line driving circuits 24 is provided in addition to
the panel terminals. 41a and 41b used for connection
inspection.

[00100] The panel terminals 4la and 41b configuring the
panel connection terminal portion 41 are formed of an
electrical conductive material such as aluminum, ITO or the
like.

[00101] A first FPC terminal 46a for checking the
connection between the liquid crystal panel 11 and the
flexible substrate 600 is provided in a first region 47a
(see Fig. 8) of the FPC connection terminal portion 46. A
second FPC terminal 46b for checking the connection between
the liquid crystal panel 11 and the flexible substrate 600
is provided in a second region 47b of the FPC connection
terminal portion 46, similar to the above description.
[00102] The FPC terminals 46a and 46b configuring the FPC
connection terminal portion 46 are formed of a material
obtained by performing nickel gold plating on copper, a
material obtained by performing gold plating on copper, or a
material obtained by performing tin plating on copper. In
addition, a material configuring the FPC connection terminal

portion 46 is not limited to the above-described materials.
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[00103] The anisotropic conductive film 71 may be
interposed between the panel connection terminal portion 41
and the FPC connection terminal portion 46 so as to
thermally compress these connection terminal portions,
thereby connecting these connection terminal portions. The
anisotropic conductive film 71 includes an insulating
adhesion material and metal particles of, for example,
nickel, gold, silver, copper, aluminum, tin, palladium, ITO,
carbon or the like, which are diffused in the insulating
adhesion material. In addition to the metal particles,
conductive particles obtained by plating a material such as
plastic with a metal material may be used. In addition,
although, in the present embodiment, the anisotropic
conductive film 71 is used, a coated film obtained by
coating an insulating adhesion material including metal
particles or conductive particles may be used.

[00104] A first external terminal 8la electrically
connected to the first FPC terminal 46a through an FPC
connection wiring 73a is provided on one end of the flexible
substrate 600. Similarly, a second external terminal 81lb
electrically connected to the second FPC terminal 46b
through an FPC connection wiring 73b is provided on one end
of the flexible substrate 600. The first external terminal
8la and the second external terminal 8lb may be included in,

for example, an external connection terminal portion.
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[00105] In the vicinity of the connection portion with the
flexible substrate 600 in the liquid crystal panel 11, in
order to enhance the‘electrical connection between the panel
connection terminal portion 41 and the FPC connection
terminal portion 46, for example, an enhancing agent 82
formed of a photocurable adhesive is provided (see Fig. 7).
[00106] Next, a method of checking the electrical
connection between the liquid crystal panel 11 and the
flexible substrate 600 will be described. First, for
example, using a tester or the like, a terminal rod is
brought into contact with the first external terminal 8la
and the second external terminal 81lb so as to check a
resistance value. If the liquid crystal panel 11 and the
flexible substrate 600 are connected, electricity flows.
The resistance value is for example, 2Q to 4Q. If stable
connection is realized, the resistance value is infinite or
an abnormal value such as several times or several tens of
times a predetermined resistance value. By checking the
resistance value, it is possible to determine whether or not
the connection state is appropriate.

[00107] As described above, according to the first
embodiment, the following effect can be obtained.

[00108] (1) According to the first embodiment, since the
first panel terminal 4la and the second panel terminal 41b

configuring the panel connection terminal portion 41 are
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electrically connected through the connection wiring 72
extended around the circumference of the display region 19,
it is possible to inspect whether the panel connection
terminal portion 41 and the FPC connection terminal portion
46 are electrically connected, by checking the connection
between the first external terminal 8la and the second
external terminal 81b extracted through the FPC connection
terminal portion 46. That is, it is possible to detect
whether or not the liquid crystal panel 11 and the flexible
substrate 600 are electrically connected, by checking the
connection between two terminals of the plurality of
terminals provided on the liquid crystal panel 11 through
the flexible substrate 600.

[00109] (2) According to the first embodiment, if the
linear expansion coefficients of the liquid crystal panel 11
and the flexible substrate 600 are different, warpage is
prone to occur at both end sides of the panel connection
terminal portion 41 and the FPC connection terminal portion
46. Accordingly, it is possible to check the connection
state of all the connection portions, by checking the
connection state of the first panel terminal 4la and the
second panel terminal 41b provided on both ends.

[00110] (3) According to the first embodiment, since the
first panel terminal 4la and the second panel terminal 41lb

are connected through the connection wiring 72 extended
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around the circumference of the display region 19, it is
possible to check the connection without contact between the
panel connection terminal portion 41 and the wiring for
connecting the elements in the display region 19. 1In
addition, since a layer for avoiding contact with the wiring
may not be formed on the liquid crystal panel 11, it is

possible to perform a connection check and to reduce cost.

Second Embodiment

Configuration of Liquid Crystal Device

[00111] Fig. 10 is a schematic plan view showing the
connection state between the liquid crystal panel and the
circuit substrate of a liquid crystal device of a second
embodiment. Fig. 11 is a schematic cross-sectional view
taken along line XI-XI of the liquid crystal device shown in
Fig. 10. Fig. 12 is a schematic exploded plan view showing
the liquid crystal device shown in Fig. 10. Hereinafter,
the configuration of the liquid crystal device will be
described with reference to Figs. 10 to 12.

[00112] The liquid crystal device 501 of the second
embodiment is different from the first embodiment in that
two flexible substrates 601 and 602 and two flexible
substrates 603 and 604 are provided on two sides 1lla and
111b of the liquid crystal 111 in parallel. Hereinafter,

the same configuration members as the first embodiment are
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denoted by the same reference numerals and the description
thereof will be omitted or simplified.

[00113] As shown in Figs. 10 to 12, in the liquid crystal
device 501 of the second embodiment, the first flexible
substrate 601 (first circuit substrate) and the second
flexible substrate 602 (second circuit substrate) are
adhered to the first side 1llla side of the liquid crystal
panel 111 in parallel. 1In addition, the third flexible
substrate 603 and the fourth flexible substrate 604 are
adhered to the second side 111b side of the liquid crystal
panel 111 in parallel.

[00114] Hereinafter, the portion of the first flexible
substrate 601 adhered to the liquid crystal panel 111 is
referred to as a first connection portion 91, the portion of
the second flexible substrate 602 adhered to the liquid
crystal panel is referred to as a second connection portion
92, the portion of the third flexible substrate 603 adhered
to the liquid crystal panel is referred to as a third
connection portion 93, and the portion of the fourth
flexible substrate 604 adhered to the liquid crystal panel
is referred to as a fourth connection portion 94.

[00115] In the first connection portion 91, a first panel
connection terminal portion 141 is provided on the liquid
crystal panel 111. A first FPC connection terminal portion

145 is provided on the first flexible substrate 601. The
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first panel connection terminal portion 141 and the first
FPC connection terminal portion 145 are electrically
connected through an anisotropic conductive film 71.

[00116] 1In detail, in a first region 13la and a second
region 131b which are both end portions of the first panel
connection terminal portion 141, a first panel terminal 14la
and a second panel terminal 141b for checking the connection
state between the ligquid crystal panel 111 and the first
flexible substrate 601 are provided. In a first region 135a
and a second region 135b which are both end portions of the
first FPC connection terminal portion 145, a first FPC
terminal 145a and a second FPC terminal 145b are provided.
In addition, the first regions 131la and 135a and the second
regions 131b and 135b of the first panel connection terminal
portion 141 and the first FPC connection terminal portion
145 are positioned at the same position in plan view,
respectively.

[00117] Similarly, in the second connection portion 92, a
second panel connection terminal portion 142 including a
third panel terminal 142a and a fourth panel terminal 142b
and a second FPC connection terminal portion 146 including a
third FPC terminal 146a and a fourth FPC terminal 146b are
electrically connected through the anisotropic conductive
film 71.

[00118] Similarly, in the third connection portion 93, a

IPR2025-01412
BOE EXHIBIT 1003
Page 45 of 253



40

third panel connection terminal portion 143 including a
fifth panel terminal 143a and a sixth panel terminal 143b
and a third FPC connection terminal portion 147 including a
fifth FPC terminal 147a and a sixth FPC terminal 147b are
electrically connected through the anisotropic conductive
film 71.

[00119] Similarly, in the fourth connection portion 94, a
fourth panel connection terminal portion 144 including a
seventh panel terminal 144a and an eighth panel terminal
144b and a fourth FPC connection terminal portion 148
including a seventh FPC terminal 148a and an eighth FPC
terminal 148b are electrically connected through the
anisotropic conductive film 71.

[00120] In addition, in the liquid crystal panel 111, the
ends of the adjacent panel connection terminal portions 141
to 144 are electrically connected. For example, the second
panel terminal 141b and the third panel terminal 142a are
electrically connected through a connection wiring 72a
(second connection wiring) formed of aluminum or the like.
In addition, the fourth panel terminal 142b and the fifth
panel terminal 143a are electrically connected through a
connection wiring 72b. In addition, the sixth panel
terminal 143b and the seventh panel terminal 144a are
electrically connected through a connection wiring 72c.

[00121] In addition, the eighth panel terminal 144b and the
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first panel terminal 14la are electrically connected through
a connection wiring 72d (first connection wiring). In this
way, by connecting the connection wirings 72a to 72d, it is
possible to check the connection state between the liguid
crystal panel 111 and the flexible substrates 601 to 604
without obstruction of wirings (not shown) for connecting
the display region 19 (each pixel) and each terminal of the
panel connection terminal portions 141 to 144.

[00122] On one end of the first flexible substrate 601, a
first external connection terminal portion 151 is provided,
and a first external terminal 18la electrically connected to
the first FPC terminal 145a through an FPC connection wiring
173a is provided. Similarly, on one end of the first
flexible substrate 601, a second external terminal 181b
electrically connected to the second FPC terminal 145b
through an FPC connection wiring 173b is provided.-

[00123] Similarly, on one end of the second flexible
substrate 602, a second external connection terminal portion
152 is provided, and a third external terminal 18lc and a
fourth external terminal 181d electrically connected to the
FPC terminals 146a and 146b through FPC connection wirings
173c and 173d are provided. Similarly, on one end of the
third flexible substrate 603, a third external connection
terminal portion 153 is provided, and a fifth external

terminal 18le and a sixth external terminal 181f
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electrically connected to the FPC terminals 147a and 147b
through FPC connection wirings 173e and 173f are provided.
Similarly, one end of the fourth flexible substrate 604, a
fourth external connection terminal portion 154 is provided,
and a seventh external terminal 18lg and an eighth external
terminal 181h electrically connected to the FPC terminals
148a and 148b through FPC connection wirings 173g and 173h
are provided.

[00124] Next, a method of checking whether or not the
liquid crystal panel 111 and the flexible substrates 601 to
604 are electrically connected will be described. In
addition, the basic checking method is equal to the first
embodiment. First, the connection between the ends of the
adjacent flexible substrates 601 to 604 connected with the
connection wirings 72a to 72d is checked.

[00125] In detail, the connection between the second
external terminal 181b and the third external terminal 18lc
is checked. Similarly, the connection between the fourth
external terminal 181d and the fifth external terminal 18le,
the sixth external terminal 181f and the seventh external
terminal 181lg, and the eighth external terminal 181h and the
first external terminal 18la connected by extending around
the circumference of the display region 19 is checked.
[00126] If all connections are confirmed, it is determined

that the liquid crystal panel 111 and the flexible
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substrates 601 to 604 are electrically connected. If a non-
connected portion is confirmed, it is determined that
connection failure occurs.

[00127] 'As described above, according to the second
embodiment, the following effects can be obtained in
addition to the effects (2) and (3) of the first embodiment.
[00128] (4) According to the second embodiment, even when
the first panel connection terminal portion 141 to the
fourth panel connection terminal portion 144 are arranged
adjacent to each other along the first side 1lla and the
second side 11llb, since the adjacent second panel terminal
141b and third panel terminal 142a, the adjacent fourth
panel terminal 142b and fifth panel terminal 143a, and the
like are electrically connected and the first panel terminal
14la and the eighth panel terminal 144b are connected
through the connection wiring 72d extended around the
circumference of the display region 19, it is possible to
inspect whether or not the connection portions are
electrically connected using the first external terminal
181la to the eighth external terminal 181lh extracted through
the first FPC connection terminal portion 145 to the fourth
FPC connection terminal portion 148. That is, it is
possible to detect whether or not the liquid crystal panel
111 and each of the flexible substrates 601 to 604 is

electrically connected, by checking the connection state
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through the first flexible substrate 601 to the fourth

flexible substrate 604.

Third Embodiment

Configuration of Liquid Crystal Device

[00129] Fig. 13 is a schematic plan view showing a
connection state between a liquid crystal panel and a
circuit substrate in a liquid crystal device of a third
embodiment. Fig. 14 is a schematic cross-sectional view
taken along line XIV-XIV of the liquid crystal device shown
in Fig. 13. Fig. 15 is a schematic exploded plan view
showing the liquid crystal device shown in Fig. 13.
Hereinafter, the configuration of the liquid crystal device
will be described with reference to Figs. 13 to 15. 1In
addition, in the used drawings, the sizes of panel
connection terminal portions, FPC connection terminal
portions and flexible substrates are differently shown such
that the described portions are recognized.

[00130] The liquid crystal device 502 of the third
embodiment is different from the first embodiment in that
two flexible substrates are horizontally provided in a first
side 21la of a liquid crystal panel 211 in two stages of an
upper stage and a lower stage. Hereinafter, the same
components as the first embodiment are denoted by the same

reference numerals and the description thereof will be
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omitted or simplified.

[00131] As shown in Figs. 13 to 15, in the liquid crystal
device 502 of the third embodiment, a first flexible
substrate 601 (first circuit substrate) and a second
flexible substrate 602 are horizontally provided in parallel
in the vicinity of a display region 19 of the first side
21la side of the liquid crystal panel 211. In addition, a
third flexible substrate 603 (third circuit substrate) and a
fourth flexible substrate 604 are horizontally provided in
parallel in a direction separated from the display region 19
of the first side 21la side.

[00132] Hereinafter, a portion of the first flexible
substrate 601 adhered to the liquid crystal panel 211 is
referred to as a first connection portion 191, a portion of
the second flexible substrate 602 adhered to the liquid
crystal panel is referred to as a second connection portion
192, a portion of the third flexible substrate 603 adhered
to the liquid crystal panel is referred to as a third
connection portion 193, and a portion of the fourth flexible
substrate 604 adhered to the liquid crystal panel is
referred to as a fourth connection portion 194.

[00133] In the first connection portion 191, a first panel
connection terminal portion 241 is provided on the liquid
crystal panel 211. On the first flexible substrate 601, a

first FPC connection terminal portion 245 (first connection
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terminal portion) is provided. The first panel connection
terminal portion 241 and the first FPC connection terminal
portion 245 are electricaily connected through an
anisotropic conductive f£ilm 71.

[00134] In detail, in a first region 23la and a second
region 231b which are both end portions of the first panel
connection terminal portion 241, a first panel terminal 241la
and a second panel terminal 241b for checking the connection
state between the liquid crystal panel 211 and the first
flexible substrate 601 are provided. 1In a first region 235a
and a second region 235b which are both end portions of the
first FPC connection terminal portion 245, a first FPC
terminal 245a and a second FPC terminal 245b are provided.
In addition, the first regions 231la and 235a and the second
regions 231b and 235b of the first panel connection terminal
portion 241 and the first FPC connection terminal portion
245 are positioned at the same position (overlapping
position) in plan view.

[00135] Similarly, in the second connection portion 193, a
second panel connection terminal portion 242 including a
third panel terminal 242a and a fourth panel terminal 242b
and a second FPC connection terminal portion 246 including a
third FPC terminal 246a and a fourth FPC terminal 246b are
electrically connected through the anisotropic conductive

film 71.
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[00136] Similarly, in the third connection portion 193, a
third panel connection terminal portion 243 including a
fifth panel terminal 243a and a sixth panel terminal 243b
and a third FPC connection terminal portion 247 including a
fifth FPC terminal 247a and a sixth FPC terminal 247b are
electrically connected through the anisotropic conductive
film 71.

[00137] Similarly, in the fourth connection portion 194, a
fourth panel connection terminal portion 244 including a
seventh panel terminal 244a and an eighth panel terminal
244b and a fourth FPC connection terminal portion 248
including a seventh FPC terminal 248a and an eighth FPC
terminal 248b are electrically connected through the
anisotropic conductive film 71.

[00138] In the liquid crystal panel 211, the ends of the
adjacent panel connection terminal portions are electrically
connected. For example, the second panel terminal 241b and
the third éanel terminal 242a are electrically connected
through a connection wiring 172a (fourth connection wiring)
formed of aluminum or the like. 1In addition, the sixth
panel terminal 243b and the seventh panel terminal 244a are
electrically connected through a connection wiring 172b
(fourth connection wiring).

[00139] In addition, the first panel terminal 24la and the

fourth panel terminal 242b are electrically connected
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through a connection wiring 172c (third connection wiring)
arranged so as to be extended around the circumference of
the display region 19. Similarly, the fifth panel terminal
243a and the eighth panel terminal 244b are electrically
connected through a connection wiring 172d (third connection
wiring) arranged so as to be extended around the
circumference of the display region 19.

[00140] In this way, by connecting the connection wirings
172a to 172d, it is possible to check the connection state
between the liquid crystal panel 211 and the flexible
substrates 601 to 604 without obstruction of wirings (not
shown) for connecting the display region 19 (each pixel) and
each terminal of the panel connection terminal portions 241
to 244.

[00141] On one end of the first flexible substrate 601, a
first external connection terminal portion 251 is provided,
and a first external terminal 28la electrically connected to
the first FPC terminal 245a through an FPC connection wiring
273a is provided. Similarly, on one end of the first
flexible substrate 601, a second external terminal 281b
electrically connected to the second FPC terminal 245b
through an FPC connection wiring 273b is provided.

[00142] Similarly, on one end of the second flexible
substrate 602, a second external connection terminal portion

252 is provided, and a third external terminal 28lc and a
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fourth external terminal 281d electrically connected to the
FPC terminals 246a and 246b through FPC connection wirings
273c and 273d are provided. Similarly, on one end of the
third flexible substrate 603, a third external connection
terminal portion 253 is provided, and a fifth external
terminal 28le and a sixth external terminal 281f
electrically connected to the FPC terminals 247a and 247b
through FPC connection wirings 273e and 273f are provided.
Similarly, one end of the fourth flexible substrate 604, a
fourth external connection terminal portion 254 is provided,
and a seventh external terminal 281lg and an eighth external
terminal 281lh electrically connected to the FPC terminals
248a and 248b through FPC connection wirings 273g and 273h
are provided.

[00143] Next, a method of checking whether or not the
liquid crystal panel 211 and the flexible substrates 601 to
604 are electrically connected will be described. In
addition, the basic checking method is similar to that in
the first embodiment. First, the connection between the
ends of the adjacent flexible substrates 601 to 604
connected with the connection wirings 172a to 172d is
checked.

[00144] In detail, the connection between the second
external terminal 281b and the third external terminal 281c

is checked. Similarly, the connection between the sixth
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external terminal 281f and the seventh external terminal
281g, and the first external terminal 28la and the fourth
external terminal 281d and the fifth external terminal 28le
and the eighth external terminal 281lh connected by extending
around the circumference of the display region 19 is checked.
[00145] If all connections are confirmed, it is determined
that the liquid crystal panel 211 and the flexible
substrates 601 to 604 are electrically connected. If a non-
connected portion is confirmed, it is determined that
connection failure occurs.

[00146] As described above, according to the third
embodiment, the following effects can be obtained in
addition to the effects (2) and (3) of the first embodiment.
[00147] (5) According to the third embodiment, even when
the first panel connection terminal portion 241 and the
second panel connection terminal portion 242 are arranged in
parallel and the third panel connection terminal portion 243
and the fourth panel connection terminal portion 244 are
arranged in parallel on the lower side (the direction
separated from the display region 19) thereof, the adjacent
panel terminals 241b and 242a, 243b and 244a are
electrically connected through the connection wirinds 172a
and 172b and the separated panel terminals 24la and 242b,
243a and 244b are electrically connected through the

connection wirings 172c and 172d. Accordingly, it is
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possible to inspect whether or not each of the connection
portions are electrically connected using the external
terminals 28la to 281lh extracted through the first FPC
connection terminal portion 245 to the fourth FPC conhection
terminal portion 248. That is, it is possible to detect
whether or not the liquid crystal panel 211 and the flexible
substrates 601 to 604, by checking the connection state

through the flexible substrates 601 to 604.

Fourth Embodiment

Configuration of Liquid Crystal Device

[00148] Fig. 16 is a schematic exploded plan view showing a
ligquid crystal device of a fourth embodiment. Hereinafter,
the configuration of the liquid crystal device will be
described with reference to Fig. 16. In addition, in the
used drawings, the sizes of panel connection terminal
portions, FPC connection terminal portions and flexible
substrates are differently shown such that the described
portions are recognized.

[00149] In the liquid crystal device 503 of the fourth
embodiment, similar to the liquid crystal device 502 of the
third embodiment, two flexible substrates are horizontally
provided in a first side 31la of a liquid crystal panel 311
in two stages of an upper stage and a lower stage. The

liquid crystal device 503 is different from the third
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embodiment in terms of the layout of the connection wirings.
Hereinafter, the same components as the third embodiment are
denoted by the same reference numerals and the description
thereof will be omitted or simplified.

[00150] As shown in Fig. 16, in the liquid crystal device
503 of the fourth embodiment, similar to the third
embodiment, a first flexible substrate 601 (first circuit
substrate) and a second flexible substrate 602 are
horizontally (in an X direction) provided in parallel in the
vicinity of a display region 19 of the first side 31la side
of the liquid crystal panel 311. 1In addition, a third
flexible substrate 603 (third circuit substrate) and a
fourth flexible substrate 604 are horizontally (in the X
direction) provided in parallel in a direction separated
from the display region 19 of the first side 31lla side.
[00151] The configuration of the connection portions 191,
192, 193 and 194 (see Fig. 13) is similar to that of the
liquid crystal device 502 of the third embodiment. The
configuration of the flexible substrates 601, 602, 603 and
604 is similar to that of the liquid crystal device 502 of
the third embodiment. That is, as described above, the
layout of the connection wirings is different from that of
the liquid crystal device 502 of the third embodiment.
[00152] In the liquid crystal panel 311 of the fourth

embodiment, the ends of the adjacent panel connection
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terminal portions are electrically connected. For example,
the first panel terminal 24la and the fifth panel terminal
243a arranged in a Y direction are electrically connected
through a connection wiring 472a formed of aluminum or the
like. In addition, the second panel terminal 241b and the
sixth panel terminal 243b arranged in the Y direction are
electrically connected through a connection wiring 472b.
[00153] Further, the third panel terminal 242a and the
seventh panel terminal 244a arranged in the Y direction are
electrically connected through a connection wiring 472c
(seventh connection wiring). The fourth panel terminal 242b
and the eighth panel terminal 244b arranged in the Y
direction are electrically connected through a connection
wiring 472d (eighth connection wiring).

[00154] Each of the panel terminals 24la to 244b are, for
example, connected to a constant potential LCCOM. In this
way, by using a constant potential terminal as a connection
check, it is possible to reduce the number of terminals of
the panel connection terminal portions 241 to 244, compared
with the case where a dedicated terminal is provided. 1In
addition, if there is room in the number of terminals in the
panel connection terminal portions 241 to 244, a dedicated
terminal for connection check may be provided.

[00155] The first panel terminal 241la and the fourth panel

terminal 242b are electrically connected through the
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connection wiring 472e arranged so as to be extended around
the circumference (for example, the outside of the sealing
material 14 in plan view) of the display region 19. 1In
addition, the connection wiring 472e may partially overlap
the sealing material 14 in plan view. Further, the
connection wiring 472b and the connection wiring 472c
arranged in the X direction are electrically connected
through a connection wiring 472f (ninth connection wiring).
In addition, each of the connection wirings 472a to 472f are
connected over the layers laminated on the device substrate
12 without obstruction of the other wirings (for example,
the data lines and the like).

[00156] In this way, by connecting the connection wirings
472a to 472f, it is possible to check the connection state
between the liquid crystal panel 311 and the flexible
substrates 601 to 604 without obstruction of wirings (not
shown) for connecting the display region 19 (each pixel) and
each terminal of the panel connection terminal portions 241
to 244.

[00157] Next, a method of checking the connection state
between the liquid crystal panel 311 and the flexible
substrates 601 to 604 will be described. In addition, the
basic checking method is similar to the first embodiment.
In detail, the connection between the ends of the adjacent

flexible substrates 601 to 604 is checked. If appropriate
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connection is realized, a substantially predetermined
resistance value is measured. If connection is not realized,
the resistance value becomes infinite. If an appropriate
connection is not realized, a value significantly deviated
from the predetermined resistance value is obtained.
Hereinafter, a method of detecting at which terminal
connection failure occurs when connection is not realized or
appropriate connection is not realized will be described.
[00158] For example, when the connection between the second
external terminal 281b and the third external terminal 281lc
is checked, the resistance value may be set to be infinite
(failure). In this case, it is not determined at which or
both of the second external terminal 281b and the third
external terminal 28lc connection failure occurs.

[00159] Next, when the connection between the second
external terminal 281b and the sixth external terminal 281f
is checked, the resistance value may be set to be a normal
value. Accordingly, it is determined that the connection
state of the second external terminal 281lb is normal.
[00160] Next, when the connection between the third
external terminal 28lc and the sixth external terminal 281f
is checked, the resistance value may be set to be infinite.
Accordingly, it is determined that the connection state of
the third external terminal 28lc fails.

[00161] In the state in which three or more panel terminals
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are provided the panel terminals are connected along the
plurality of panel terminals, the resistance value between
the panel terminal, the resistance value of which may be set
to be infinite, and another panel terminal connected to this
panel terminal is sequentially checked so as to specify the
position where connection failure occurs. In addition,
without being limited to the use of the three external
terminals, by measuring the resistance value between the
panel terminals connected by the connection wiring, it is
possible to specify the position where failure occurs.
[00162] In addition, by obtaining an indication of the
resistance value from the length of the connection wiring
for connecting the terminals in advance, for example, if the
resistance value measured in the connection check is
significantly deviated from the reference value, it may be
determined that appropriate connection state is not realized
(for example, a state in which the terminal portion is
inclined and pressed, or the like) (diagnosis using the
resistance value).

[00163] As described above, accoxding to the fourth
embodiment, the following effects can be obtained in
addition to the effects (2) and (3) of the first embodiment.
[00164] (6) According to the fourth embodiment, when the
first panel connection terminal portion 241 and the second

panel connection terminal portion 242 are horizontally
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arranged in parallel and the third panel connection terminal
portion 243 and the fourth panel connection terminal portion
244 are horizontally arranged in parallel on the lower side
(the direction separated from the display region 19) thereof,
the adjacent panel terminals are electrically connected
through the connection wirings 472a to 472f. Accordingly,
it is possible to inspect whether or not each of the
connection portions are electrically connected using the
external terminals 28la to 281lh extracted through the first
FPC connection terminal portion 245 to the fourth FPC
connection terminal portion 248.

[00165] (7) According to the fourth embodiment, since the
panel terminals 24la to 244b are electrically connected to
the plurality of different panel terminals 241la to 244b
respectively through the connection wirings 472a to 472f, it
is possible to determine whether or not connection is
realized and to specify a panel terminal in which connection
failure occurs. Accordingly, in the next mounting process,
it is possible to correct the bad connection state of the
panel terminal to an appropriate connection state. By
providing the plurality of panel connection terminal
portions 241 to 244, even when a plurality of positions
where connection is not realized is present, it is possible

to specify positions where failure occurs.
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Fifth Embodiment

Configuration of Electronic Apparatus

[00166] Fig. 17 is a schematic view showing the
configuration of a liquid crystal projector which is an
example of an electronic apparatus including the above-
described liquid crystal device. Hereinafter, the
configuration of the liquid crystal projector including the
liquid crystal device will be described with reference to
Fig. 17.

[00167] As shown in Fig. 17, the liquid crystal projector
901 has a structure in which three liquid crystal modules
each employing any one of the liquid crystal devices 500,
501, 502 and 503 are disposed so as to be used as light
valves 911R, 911G and 911B for RGB.

[00168] In detail, when projection light is emitted from a
lamp unit 912 of a white light source such as a metal hydro
lamp, the light is divided into light components R, G and B
corresponding to three primary colors of RGB by three
mirrors 913 and two dichroic mirrors 914 and is guided to
light valves 911R, 911G and 911B corresponding to the
respective colors. In particular, the light component B is
guided through a relay lens system 918 formed of an incident
lens 915, a relay lens 916 and a light emitting lens 917, in
order to prevent light loss by a long light path.

[00169] The light components R, G and B corresponding to
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the three primary colors modulated by the light valves 911R,
911G and 911B are synthesized by a dichroic prism 919 again
and are projected onto a screen 921 through a projection
lens 920 as a color image.

[00170] The liquid crystal projector 901 having the above
configuration can perform a high-quality display through the
liquid crystal modules each employing any one of the above-
described liquid crystal devices 500, 501, 502 and 503. 1In
addition, the liquid crystal devices 500, 501, 502 and 503
may be used in various electronic apparatus such as a high-
definition Electric View Finder (EVF), a cellular telephone,
a mobile computer, a digital camera, a digital video camera,
a television, an in-vehicle apparatus or an audio device, in
addition to the liquid crystal projector 901.

[00171] As described above, according to the fifth
embodiment, the following effects can be obtained.

[00172] (8) According to the fifth embodiment, since the
liquid crystal devices of the first to fourth embodiments
are included, it is possible to provide an electronic
apparatus with high reliability in electrical
characteristics.

[00173] In addition, the embodiments are not limited to the
above-described embodiments and the following embodiments
can be realized.

Modified Example 1

IPR2025-01412
BOE EXHIBIT 1003
Page 65 of 253



60

[00174] The invention is not limited to the structure in
which the adjacent first panel connection terminal portion
241 and second panel connection terminal portion 242 are
connected by the connection wiring 172a and the third panel
connection terminal portion 243 and the fourth panel
connection terminal portion 244 are connected by the
connection wiring 172b as in the third embodiment, the
connection over a plurality of layers so as not to cross the
wirings (for example, the data lines) extending in the
display region 19 may be employed, and, for example, a
connection method shown in Fig. 18 may be employed. Fig. 18
is a schematic plan view showing the configuration of a
modified example of the liquid crystal device.

[00175] As shown in Fig. 18, in a liquid crystal device 511,
a second panel terminal 241b and a third panel terminal 242a
are electrically connected through a connection wiring 172a.
In addition, a sixth panel terminal 243b and a seventh panel
terminal 244a are electrically connected through a
connection wiring 171b. Further, the connection wirings
172a and 172b are electrically connected through a
connection wiring 272a.

[00176] By this configuration, the connection between a
second external terminal 281b connected to the second panel
terminal 241b and a seventh external terminal 281lg connected

to a seventh panel terminal 244a can be checked. Further,
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the connection between a third external terminal 28lc
connected to a third panel terminal 242a and a sixth
external terminal 281f connected to a sixth panel terminal
243b can be checked. That is, it is possible to check the °
connection between the plurality of external terminals, to
widen a connection check range, and to specify a non-

connection portion.

Modified Example 2

[00177] The invention is not limited to the structure in
which the second panel terminal 241b and the third panel
terminal 242a horizontally arranged in parallel through the
connection wiring 172a or the separated first panel terminal
241la and the fourth panel terminal 242b are connected by
extending the connection wiring 172c around the
circumference of the display region 19 as in the third
embodiment, and for example, a connection method shown in
Fig. 19 may be employed. Fig. 19 is a schematic plan view
showing the configuration of a modified example of the
liquid crystal device.

[00178] As shown in Fig. 19, in a liquid crystal device 512,
a first panel terminal 24la and a fifth panel terminal 243a
which are arranged in the same direction are electrically
connected through a connection wiring 372a (fifth connection

wiring). A second panel terminal 241b and a sixth panel
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terminal 243b which are arranged in the same direction are
electrically connected through a connection wiring 372b
(sixth connection wiring). A third panel terminal 242a and
a seventh panel terminal 244a which are arranged in the same
direction are electrically connected through a connection
wiring 372c. A fourth panel terminal 242b and an eighth
panel terminal 244b which are arranged in the same direction
are electrically connected through a connection wiring 372d.
[00179] By this configuration, even when the connection
wiring is not extended around the circumference of the
display region 19, it is possible to perform a connection

check and to widen the display region 19.

Modified Example 3

[00180] The invention is not limited to the structure in
which the first panel terminal 24la and the fourth panel
terminal 242b are connected by the connection wiring 472e
extended around the circumference of the display region 19
as in the fourth embodiment. For example, as in a liquid
crystal device 513 shown in Fig. 20, a connection wiring
472a and a connection wiring 472b may be connected by a
connection wiring 472g passing between a first panel
connection terminal portion 241 and a third panel connection
terminal portion 243 and a connection wiring 472c and a

connection wiring 472d may be connected by a connection
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wiring 472h passing between a second panel connection
terminal portion 242 and a fourth panel connection terminal
portion 244, such that the connection between a first panel
terminal 241la and a fourth panel terminal 242b can be
checked.

[00181] In addition, the connection wirings 472 may be
connected over a plurality of layers so as not to cross the
wirings (for example, the data lines) extending in the
display region 19. By this configuration, it is possible to
shorten the length of the connection wiring, compared with
the method of forming the connection wiring in the
circumference of the display region 19.

[00182] As in a liquid crystal device 514 shown in Fig. 21,
a first panel terminal 24la and a second panel terminal 241b
may be electrically connected by a connection wiring 472j
passing a lower layer of (directly under) the a first panel
connection terminal portion 241, and a third panel terminal
242a and a fourth panel terminal 242b may be electrically
connected by a connection wiring 472k passing a lower layer
of (directly under) a second panel connection terminal
portion 242. 1In addition, a sixth panel terminal 243b and a
seventh panel terminal 244a are electrically connected by a
connection wiring 472i. By this configuration, since the
connection wirings 4727 and 472k are formed on the lower

layer of (directly under) the panel connection terminal
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portions 241 and 242, it is possible to provide the
connection wirings without crossing the wirings extending

the display region 19.

Modified Example 4

[00183] As described above, although the driving IC chip
800 is mounted on the flexible substrate 600 (COF: Chip On
Film), a flexible substrate on which the driving IC chip 800
is not mounted may be used. In addition, the invention is
applicable to Outer Lead Bonding (OLB) or Flexible printed

circuit boards On Glass (FOG).

Modified Example 5

[00184] As described above, instead of the connection of
the panel terminals using the connection wirings on the same
layer of the liquid crystal panel, for example, a plurality
of layers may be formed on the liquid crystal pahei and
connection wirings are made to creep between the layers
using contact holes so as to connect different panel
terminals. By this configuration, even the wirings (for
example, the data lines) extending in the display region 19
are present, since the connection wirings traverse at
different layers, it is possible to perform a connection
check without extending the connection wirings around the

circumference of the display region 19.
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Modified Example 6

[00185] As described above, the invention is not limited to
the structure in which the external terminals are provided
in the external connection terminal portions, and, for
example, only the external terminals may be extracted
between the FPC connection terminal portions and the
external connection terminal portions in the flexible
substrate. By this configuration, it is possible to easily
understand the positions of the external terminals and to

easily perform a connection check.

Modified Example 7

[00186] As described above, although the liquid crystal
projector 901 is described as the example of the electronic
apparatus, the invention is not limited thereto and may be
used in various electronic apparatus such as a high-
definition Electric View Finder (EVF), a cellular telephone,
a mobile computer, a digital camera, a digital video camera,
a television, an in-vehicle apparatus or an audio device.

In addition, the invention is not limited to the liquid
crystal devices 500, 501, 502 and 503 and is applicable to,
for example, an organic EL device, a plasma display, and the
like.

[00187] The entire disclosure of Japanese Patent
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Application Nos. 2009-275218, filed December 3,

2009 and

2010-214838, filed September 27, 2010 are expressly

incorporated by reference herein.
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What is claimed is:

1. An electro-optical device comprising:
an electro-optical panel including:
a first terminal portion having a first group of
terminals, the first group of terminals including:
a first terminal; and
a second terminal separated from the first
terminal; and
a second terminal portion arranged adjacent to the
first terminal portion and having a second group of
terminals, the having second group of terminals including:
a third terminal; and
a fourth terminal separated from the third
terminal, the first terminal and the fourth terminal being
electrically connected through a first connection wiring
provided on the electro-optical panel, the second terminal
and the third terminal being electrically connected through
a second connection wiring provided on the electro-optical
panel;
a first circuit substrate including:
a first connection terminal portion having a first
group of connection terminals to be electrically connected
to the first terminal portion;

a first external terminal connected to the first
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terminal through the first connection terminal portion; and

a second external terminal connected to the second

terminal through the first connection terminal portion; and
a second circuit substrate including:

a second connection terminal portion having a
second group of connection terminals to be electrically
connected to the second terminal portion;

a third external terminal electrically connected to
the third terminal through the second connection terminal
portion; and

a fourth external terminal electrically connected
to the fourth terminal through the second connection

terminal portion.

2. The electro-optical device according to claim 1,
wherein some of the first connection wiring and the second
connection wiring is arranged so as to be extended around

the circumference of a display region.

3. The electro-optical device according to claim 1,
wherein:

each of the first and second group of terminals
configures a terminal group arranged in a predetermined
direction, and

the first terminal and the second terminal, and the
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third terminal and the fourth terminal are provided at both
end sides of the predetermined direction of the terminal

group.

4. The electro-optical device according to claim 1,
wherein the first terminal portion and the second terminal
portion are provided on at least one of a first side of the
electro-optical panel and a second side of a direction

crossing the first side.

5. The electro-optical device according to claim 1,
wherein:

the electro-optical panel includes a third terminal
portion having a third group of terminals, a fourth terminal
portion having a fourth group of terminals arranged so as to
be adjacent to the third terminal portion, a third circuit
substrate on which a third connection terminal portion
having a third group of connection terminals to be
electrically connected to the third terminal portion is
provided, and a fourth circuit substrate on which a fourth
connection terminal portion having a fourth group of
connection terminals to be electrically connected to the
fourth terminal portion is provided,

the third terminal portion is provided between a

position where the first terminal portion is provided and an
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end of the electro-optical panel, and the fourth terminal
portion is provided between a position where the second
terminal portion is provided and an end of the electro-
optical panel,

the third group of terminals has fifth and sixth
terminals separated from each other, the fourth group of
terminals has seventh and eighth terminals separated from
each other, and the fifth terminal and the eighth terminal,
and the sixth terminal and the seventh terminal are
electrically connected through a third connection wiring and
a fourth connection wiring provided on the electro-optical
panel, respectively,

the third circuit substrate has a fifth external
terminal electrically connected to the fifth terminal
through the third connection terminal portion and a sixth
external terminal electrically connected to the sixth
terminal, and

the fourth circuit substrate has a seventh external
terminal electrically connected to the seventh terminal
through the fourth connection terminal portion and an eighth
external terminal electrically connected to the eighth

terminal.

6. The electro-optical device according to claim 5,

wherein the third connection wiring is extended around the
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circumference of the display region.

7. The electro-optical device according to claim 5,
wherein:

each of the third and fourth group of terminals
configures a terminal group arranged in a predetermined
direction, and

the fifth terminal and the sixth terminal, and the
seventh terminal and the eighth terminal are provided at
both end sides of the predetermined direction of the

terminal group.

8. An electro-optical device comprising:
an electro-optical panel including:
a first terminal portion having a first group of
terminals, the first group of terminals including:
a first terminal; and
a second terminal separated from the first
terminal; and
a third terminal portion arranged on a side opposed
to a display region with respect to the first terminal
pertion, the third terminal portion having a third group of
terminals, the third group of terminals including:
a fifth terminal; and

a sixth terminal separated from the fifth
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terminal, the first terminal and the fifth terminal being
electrically connected through a fifth connection wiring
prévided on the electro-optical panel, the second terminal
and the sixth terminal being electrically connected through
a sixth connection wiring provided on the electro-optical
panel;

a first circuit substrate including:

a first connection terminal portion having a first
group of connection terminals to be electrically connected
to the first terminal portion;

a first external terminal connected to the first
terminal through the first connection terminal portion; and

a second external terminal connected to the second
terminal through the first connection terminal portion
respectively; and

a third circuit substrate including:

a third connection terminal portion having a third
group of connection terminals to be electrically connected
to the third terminal portion;

a fifth external terminal electrically connected to
the fifth terminal through the third connection terminal
portion; and

a sixth external terminal electrically connected to
the sixth terminal through the third connection terminal

portion.
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9. The electro-optical device according to claim 8,
wherein the fifth connection wiring and the sixth connection
wiring are provided at an end side of the electro-optical

panel rather than the display region.

10. The electro-optical device according to claim 8,
wherein:

each of the first and third group of terminals
configures a terminal group arranged in a predetermined
direction, and

the first terminal and the second terminal, and the
fifth terminal and the sixth terminal are provided at both
end sides of the predetermined direction of the terminal

group.

11. An electro-optical panel comprising:

a substrate;

a first terminal portion including a first group of
terminals having a first terminal and a second terminal
separated from each other;

a second terminal portion arranged adjacent to the
first terminal portion, the second terminal portion
including a second group of terminals having a third

terminal and a fourth terminal separated from each other;
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a third terminal portion arranged between one side of
the substrate and the first terminal portion, the third
terminal portion including a third group of terminals having
a fifth terminal and a sixth terminal separated from each
other;

a fourth terminal portion arranged between one side of
the substrate and the second terminal portion, the fourth
terminal portion including a fourth group of terminals
having a seventh terminal and a eighth terminal separated
from each other;

a first connection wiring configured to electrically
connect the first terminal and the fourth terminal;

a fifth connection wiring configured to electrically
connect the first terminal and the fifth terminal;

a sixth connection wiring configured to electrically
connect the second terminal and the sixth terminal;

a seventh connection wiring configured to electrically
connect the third terminal and the seventh terminal;

an eighth connection wiring configured to electrically
connect the fourth terminal and the eighth terminal; and

a ninth connection wiring configured to electrically
connect the sixth connection wiring and the seventh
connection wiring so as to electrically connect the second
terminal, the third terminal, the sixth terminal and the

seventh terminal.
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12. An electro-optical device comprising:

the electro-optical panel according to claim 11;

a first circuit substrate on which a fi;st connection
terminal portion having a first group of connection
terminals to be electrically connected to the first terminal
portion is provided and which has a first external terminal
connected to the first terminal through the first connection
terminal portion and a second external terminal connected to
the second terminal;

a second circuit substrate on which a second connection
terminal portion having a second group of connection
terminals to be electrically connected to the second
terminal portion is provided and which has a third external
terminal connected to the third terminal through the second
connection terminal portion and a fourth external terminal
connected to the fourth terminal;

a third circuit substrate on which a third connection
terminal portion having a third group of connection
terminals to be electrically connected to the third terminal
portion is provided and which has a fifth external terminal
connected to the fifth terminal through the third connection
terminal portion and a sixth external terminal connected to
the sixth terminal; and

a fourth circuit substrate on which a fourth connection
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terminal portion having a fourth group of connection
terminals to be electrically connected to the fourth
terminal portion is provided and which has a seventh
external terminal connected to the seventh terminal through
the fourth connection terminal portion -and an eighth

external terminal connected to the eighth terminal.

13. An electronic apparatus comprising the electro-

optical device according to claim 1.
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ABSTRACT

Disclosed herein is an electro-optical device
including: an electro-optical panel including a first
terminal portion having a first terminal and a second
terminal and a second terminal portion having a third
terminal and a fourth terminal, the first and the fourth
terminal being electrically connected through a first
connection wiring, the second and the third terminal being
electrically connected through a second connection wiring; a
first circuit substrate having a first external terminal
connected to the first terminal and a second external
terminal connected to the second terminal through a first
connection terminal portion respectively; and a second
circuit substrate having a third external terminal connected
to the third terminal and a fourth external terminal
connected to the fourth terminal through a second connection

terminal portion respectively.
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PROBLEM TO BE SOLVED: To prevent the
occurrence of defective display caused by
disconnection by protecting transparent electrode for
driving liquid crystal, and also to prevent a liquid
crystal display device from being cracked even if
terminals of a flexible wiring board and whose of IC
chips are crimped onto input/output terminals.
SOLUTION: In this device 1, the surfaces of striped
electrodes 105, 205 and input-output terminals 110
composed of ITO(indium tin oxide) are coated with 16
electrode protective coats 107, 207 and a terminal " 81,500
protective coat 119 which are holding those resist
masks as they are, which have been formed by
etching. The electrode overcoats 107, 207 function S A -8t
as redundancy wiring of the striped electrodes 105, an- ‘ng{
205, and the terminal overcoat 119 protects the 2
input-output terminals 110 when terminals 210 on a ¥y
flexible wiring substrate 2 are thermally crimped with ) ey =150
the anisotropic conductive film AFC. ;
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* NOTICES *

JP0 and INPIT are not responsible for any
damages caused by the use of this transiation.

1.This document has been translated by computer. So the translation may not reflect the original precisely.
2.x¥%%*k shows the word which can not be translated.
3.In the drawings, any words are not translated.

CLAIMS

[Claim(s)]

[Claim 1]In a liquid crystal display in which it comes to form a transparent electrode in inner surfaces of the 1st
- transparent base and the 2nd transparent base which pinch a liquid crystal, A liquid crystal display characterized
by laminating an electrode protective film which consists of conductive transparent resin in the surface of at
least one transparent electrode among the 2nd transparent electrode formed in the 1st transparent electrode
formed in said 1st transparent base, and said 2nd transparent base.

[Claim 2]A liquid crystal display, wherein each of said 1st transparent base and said 2nd transparent base
comprises a transparent plastic film of flexibility [ base material ] in Claim 1.

[Claim 3]In Claim 1 or 2, by a near transparent base in which said electrode protective film is laminated by the
surface of said transparent electrode among said 1st transparent base and said 2nd transparent base. A liquid
crystal display, wherein flattening of the unevenness which said transparent electrode and said electrode
protective film form is carried out by transparent coating agent formed so that a crevice of the unevenness
concerned might be filled.

[Claim 4]In either of the Claims 1-3, by a near transparent base in which said electrode protective film is
laminated by the surface of said transparent electrode among said 1st transparent base and said 2nd

. transparent base. A terminal protective film which becomes the surface of an input/output terminal which
consists of a transparent conducting film of the same construction material as said transparent electrode from
conductive transparent resin of the same construction material as said electrode protective film is laminated,
and this terminal protective film is received, A liquid crystal display, wherein a terminal of a wiring board or a
terminal of a semiconductor chip which has flexibility is stuck by pressure.

[Claim 5]A manufacturing method of a liquid crystal display specified to Claim 1 or 2 characterized by comprising
the following.

A transparent conducting film formation process which forms a transparent conducting film in the surface of at
least one transparent base of said 1st transparent base and said 2nd transparent base.

To the surface of this transparent conducting film, it is conductivity.

[Claim 6]A manufacturing method of a liquid crystal display carrying out flattening of the unevenness which
applies a transparent coating agent and said transparent electrode and said electrode protective film form in the
surface side of this electrode protective film by the coating agent concerned in Claim 5 after forming said
electrode protective film in the surface of said transparent electrode.

[Claim 7]In Claim 5 or 6, to a transparent base of a side which formed said electrode protective film among said
1st transparent base and said 2nd transparent base. After carrying out the simultaneously form of the
input/output terminal to said transparent electrode according to said photolithography process, Leave a resist
mask which used the input/output terminal concerned for carrying out etching formation in the photolithography
process concerned to the surface of said input/output terminal as a terminal protective film, and after an
appropriate time is received at the terminal protective film concerned, A manufacturing method of a liquid crystal
display carrying out heat crimping of a terminal of a wiring board or a terminal of a semiconductor chip which has
flexibility.

[Translation done.]
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* NOTICES *

JPO and INP{T are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original precisely.
2 x%k% shows the word which can not be translated.
3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]

[0001] '

[Field of the Invention]This invention relates to a liquid crystal display and a manufacturing method for the same.
It is related with the protection technique over the transparent electrode and input/output terminal which were
formed on the transparent base of a liquid crystal display in more detail.

[0002] :

[Description of the Prior Art]As shown in drawing 6 and drawing 7, in the liquid crystal display 1A, the 1st
transparent base 10 and 2nd transparent base 20 that constitute the liquid crystal panel 100A are stuck by the
sealing compound 30 on both sides of the spacer 32. Liquid crystal LG is enclosed with the crevice 31
constituted by this spacer 32. The polarizing plates 102 and 202 are stuck on the outer surface of the 1st
transparent base 10 and the 2nd transparent base 20, respectively, and the light reflector 203 is stuck on the
polarizing plate 202. In the inner surface of the 1st transparent base 10, with the ITO film (Indium Tin Oxide) etc.
which are transparent conducting films. Two or more transparent stripe like electrodes 105 prolonged in a
transverse direction are formed, and two or more transparent stripe like electrodes 205 prolonged in a
lengthwise direction with an ITO film are formed in the inner surface of the 2nd transparent base 20. A pixel is
constituted by each crossing portion of these stripe like electrodes 105 and 205 comrades. The orienting films
101 and 201 are formed in the both sides of the 1st transparent base 10 and the 2nd transparent base 20, and
liquid crystal LC is used by a STN (SuperTwisted Nematic) system.

[0003]As shown in drawing 8 (A), the input/output terminal 110 of a large number which become an end of the
2nd transparent base 20 from the ITO film by which the simultaneously form was carried out to the stripe like
electrode 205 is formed. Therefore, as shown in drawing 8 (B), anisotropic conducting film ACF
(Anisotropicconducttive film) is inserted between the input/output terminal 110 and the terminal 210 of the
flexible wiring board 2, If heat crimping is carried out from the direction of the 1st transparent base 10 by
crimping tool T, as shown in drawing 8 (C), the terminal 210 of the flexible wiring board 2 is electrically
connectable with the input/output terminal 110 of the 2nd transparent base 20 by the electric conduction
particles of anisotropic conducting film ACF.

[0004]In such a liquid crystal display 1A, the stripe like electrodes 105 and 205 and the input/output terminal
110 are formed according to the photolithography process over the 1st transparent base 10 and 2nd transparent
base 20. Namely, after applying the photoresist 502A to the 1st transparent base 10 and 2nd transparent base
20 on the whole surface of ITO film 501 which carried out sputtering formation in the photolithography process
shown in drawing 9, Negatives are developed by exposing using the photo mask 503, and the resist mask 504A is
formed. Next, it etches into ITO film 501 by using the resist mask 504A as a mask, After carrying out patterning
formation of the stripe like electrodes 105 and 205, the input/output terminal 110 (see drawing 6 and drawing 8.
and the other circuit patterns, respectively, it exfoliates and the resist mask 504A is removed.

[0005]

[Problem to be solved by the invention]in order to demand slimming down of the liquid crystal panel 100A, and a
weight saving and to satisfy such a demand to the liquid crystal display 1A, as the 1st transparent base 10 and
2nd transparent base 20, it replaces with a glass substrate and a transparent plastic film is being used. Such a
transparent plastic film also has the advantage that it cannot divide while fitting slimming down and a weight
saving.

[0006]However, with the conventional structure, if a transparent plastic film is used as the 1st transparent base
10 and 2nd transparent base 20, When the 1st transparent base 10 and 2nd transparent base 20 change with
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heat or stress, a crack goes into the stripe like electrodes 105 and 205, and that the plastic film had few cracks
also has the problem of being easy to generate an open circuit.

[0007]In the conventional liquid crystal display 1A, when heat crimping of the terminal 210 of the flexible wiring
board 2 is carried out using anisotropic conducting film ACF to the input/output terminal 110 of the 2nd
transparent base 20, with the stress in that case, a crack goes into the input/output terminal 210 and there is a
problem that the reliability of a portion is low. Also in any at the time of using a plastic film, the problem at the
time of this heat crimping is generated, when glass is used as the 1st transparent base 10 and 2nd transparent
base 20.

r00081In view of the

Lvuvuo it Vi s S |B|ECT C; thi

UBJ f this inven rotects a transparent electrode for driving a

tects a transparent electrode g a
liquid crystal in a liquid crystal panel, and there is in providing a liquid crystal display which can prevent
generating of display failure resulting from an open circuit, and a manufacturing method for the same.
[0009]Even if SUBJECT of this invention carries out heat crimping of a terminal of a wiring board and a terminal
of an IC chip which have flexibility to an input/output terminal formed in a liquid crystal panel using an
‘anisotropic conducting film etc., A crack is prevented from occurring in an input/output terminal, and it is in
providing a liquid crystal display which can improve reliability, and a manufacturing method for the same.

[0010]

[Means for solving problem]In order to solve an aforementioned problem, in invention concerning Claim 1 of an
application concerned. In a liquid crystal display in which it comes to form a transparent electrode in inner
surfaces of the 1st transparent base and the 2nd transparent base which pinch a liquid crystal, An electrode
protective film which consists of conductive transparent resin is laminated by the surface of at least one
transparent electrode among the 2nd transparent electrode formed in the 1st transparent electrode formed in
said 1st transparent base, and said 2nd transparent base.

[0011]By this invention, the 1st transparent electrode formed in said 1st transparent base or the 2nd
transparent electrode formed in said 2nd transparent base is protected by an electrode protective film laminated
by that surface, and this electrode protective film comprises conductive transparent resin. Therefore, via an
electrode protective film, since redundant wiring is constituted to a transparent electrode by electrode
protective film which has conductivity, even if a crack goes into a transparent electrode and a direction of a
transparent electrode is disconnected, since supply of a signal is possible, display failure will not occur. So, the
reliability of a liquid crystal display can be improved. Since an electrode protective film which has conductivity is
laminated on the surface of a transparent electrode, effect same with having made electric resistance of a
transparent electrode small can be acquired. So, improvement in the speed of a display action is possible. And
since an electrode protective film is transparent, there is no trouble in a display.

[0012]in the liquid crystal display applied to Claim 1 in invention concerning Claim 2 of an application concerned
—— both said 1st transparent base and said 2nd transparent base —— although — the flexible transparent plastic
film is used as the base material Since it will slim down and the weight saving of the 1st transparent base and
2nd transparent base can be carried out if constituted in this way, it slims down and the weight saving of the
liquid crystal panel can be carried out. And in this invention, since the display failure resulting from an open
circuit of a transparent electrode does not occur, even if it uses a plastic film as the 1st transparent base and
2nd transparent base, a reliable liquid crystal display is realizable.

[0013]In the liquid crystal display applied to Claim 1 or 2 in invention concerning Claim 3 of an application
concerned, In the near transparent base in which said electrode protective film is laminated by the surface of
said transparent electrode among said 1st transparent base and said 2nd transparent base. Flattening of the
unevenness which said transparent electrode and said electrode protective film form is carried out by the
transparent coating agent coated so that the crevice of the unevenness concerned might be filled. Like this
invention, if an electrode protective film is laminated on the surface of a transparent electrode, unevenness of a
transparent substrate surface will become remarkable only the part, but if flattening of such unevenness is
carried out by the coating agent, the orientation of a liquid crystal and a drive can be performed smoothly.
[0014]In the liquid crystal display applied to either of the Claims 1-3 in invention concerning Claim 4 of an
application concerned, In the near transparent base in which said electrode protective film is laminated by the
surface of said transparent electrode among said 1st transparent base and said 2nd transparent base. The
terminal protective film which becomes the surface of the input/output terminal which consists of a transparent
conducting film of the same construction material as said transparent electrode from conductive transparent
resin of the same construction material as said electrode protective film is laminated, and the terminal of the
wiring board which has flexibility, or the terminal of the semiconductor chip is stuck by pressure to this terminal
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protective film. Even if the terminal of a wiring board or the terminal of a semiconductor chip which has flexibility
is referred to as making wiring connection using an anisotropic conducting film etc. to an input/output terminal in
this invention, It is a direction of the terminal protective film which consists of conductive transparent resin that
the terminal of the wiring board which has flexibility, or the terminal of a semiconductor chip is actually stuck by
pressure. Therefore, excessive power is not added to an input/output terminal though heat crimping of the
terminal of a wiring board or the terminal of a semiconductor chip which has flexibility is carried out using an
anisotropic conducting film etc. So, since a crack does not occur in an input/output terminal, the reliability of
the connection section to the liquid crystal panel of the terminal of the wiring board which has flexibility, or the
terminal of a semiconductor chip is high.

[0015]As a method of manufacturing the liquid crystal display concerning Claim 1 or 2 in invention concerning
Claim 5 of an application concerned, The transparent conducting film formation process which forms a
transparent conducting film in the surface of at least one transparent base of said 1st transparent base and said
2nd transparent base, The transparent photoresist which has conductivity is applied to the surface of this
transparent conducting film, After performing exposure and development to this photoresist and forming a resist
mask from the photoresist concerned, The photolithography process which etches into said transparent
conducting film via this resist mask, and forms a transparent electrode is performed, After carrying out etching
formation of said transparent electrode according to this photolithography process, it leaves said resist mask to
the surface of the transparent electrode concerned as said electrode protective film.

[0016]The resist mask formed from it has conductivity, and the transparent photoresist which has conductivity
here says a transparent thing, conductivity is low in the stage before hardening, or there may not be any
conductivity.

[0017]Since a transparent electrode is formed by etching the transparent conducting film formed on the surface
of the transparent base in this invention using a resist mask, It is transparent, and if the photoresist which has
conductivity is used, after forming a transparent electrode, this resist mask can be used as an electrode
protective film only by leaving the resist mask to the surface of the transparent electrode. So, the reliability of a
liquid crystal display can be improved, without newly adding a manufacturing process.

[0018]In this invention, by invention concerning Claim 6 of an application concerned. In the manufacturing
method of the liquid crystal display applied to Claim 5 in order to manufacture the liquid crystal display
concerning Claim 3, After forming said electrode protective film in the surface of said transparent electrode,
flattening of the unevenness which applies a transparent coating agent and said transparent electrode and said
electrode protective film form in the surface side of this electrode protective film is carried out by the coating
agent concerned. Since only the part which laminated the electrode protective film on the surface of the
transparent electrode will carry out flattening of the unevenness by the coating agent even if unevenness of a
transparent substrate surface becomes remarkable if constituted in this way, the orientation of a liquid crystal
and a drive can be performed smoothly.

[0019]In order to manufacture the liquid crystal display concerning Glaim 4 in invention concerning Claim 7 of an
application concerned, In the manufacturing method of the liquid crystal display concerning Claim 5, to the
transparent base of the side which formed said electrode protective film among said 1st transparent base and
said 2nd transparent base. After carrying out the simultaneously form of the input/output terminal to said
transparent electrode according to said photolithography process, Leave the resist mask which used the
input/output terminal concerned for carrying out etching formation in the photolithography process concerned to
the surface of said input/output terminal as a terminal protective film, and after an appropriate time is received
at the terminal protective film concerned, Heat crimping of the terminal of the wiring board which has flexibility,
or the terminal of a semiconductor chip is carried out. In this invention, an input/output terminal is also formed
by etching the transparent conducting film formed on the surface of the transparent base like the case where a
transparent electrode is formed, using a resist mask. Therefore, it is transparent in this resist mask, and if it
forms by the photoresist which has conductivity, after forming an input/output terminal, a terminal protective
film can be formed in the surface of this input/output terminal only by leaving the resist mask, and it will come
out to it. So, the reliability of a liquid crystal display can be improved, without newly adding a manufacturing
process.

{0020]

[Mode for carrying out the invention]An embodiment of the invention is described with reference to an
accompanying drawing.

[0021](Entire configuration) Drawing 1 and drawing 2 are drawing of longitudinal section showing composition of a
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liquid crystal display, and an outline block diagram of a polarization reflecting plate, respectively.

[0022]in drawing 1, the liquid crystal panel 100 is used for the liquid crystal display 1 of this form, and this liquid
crystal panel 100 is provided with the following.

The 1st transparent base 10 formed with a transparent plastic film which has flexibility.

The 2nd transparent base 20 formed with a transparent plastic film which similarly has flexibility.

Here, about a plastic film, a thin hard court layer and a thin gas barrier layer may be laminated. The sealing
compound 30 is formed in one side of these transparent bases by printing etc., on both sides of this sealing
compound 30, the 1st transparent base 10 and 2nd transparent base 20 separate the predetermined gap 31 (cell

anmr 0D ahiabl tnbaemrmaa s
gap), and adhesion fixing is carried out. A size of the crevice 31 is prescribed by the spacer 32 which intervenes

between the 1st transparent base 10 and the 2nd transparent base 20. Liquid crystal LC is enclosed in the liquid
crystal encapsulating region 300 by which section forming was carried out by the sealing compound 30 among
between the 1st transparent base 10 and the 2nd transparent base 20. The orienting films 101 and 201 are
formed in both sides of the 1st transparent base 10 and the 2nd transparent base 20, and liquid crystal LC is
used by a STN (Super Twisted Nematic) system. ]
[0023]The rectangular polarizing plates 102 and 202 are respectively stuck on the outer surface of the 1st v
transparent base 10, and the outer surface of the 2nd transparent base 20. The rectangular light reflector 203 is
stuck on the polarizing plate 202. Therefore, it is not necessary to reflect the light which entered from the
direction of the 1st transparent base 10 with the light reflector 203, to use for a display, and to provide a back
light in the liquid crystal display 1.

[0024]In the inner surface of the 1st transparent base 10, with the ITO film which is a transparent conducting
film, for example. Two or more transparent stripe like electrodes 105 (the 1st transparent electrode) prolonged in
a transverse direction are formed, and two or more transparent stripe like electrodes 205 (the 2nd transparent
electrode) prolonged in a lengthwise direction with an ITO film are formed in the inner surface of the 2nd
transparent base 20. A pixel is constituted by each crossing portion of these stripe like electrodes 105 and 205
comrades.

[0025]As expanded and shown in drawing 2, in this form, the electrode protective film 107 which consists of
conductive transparent resin is laminated by the surface of the stripe like electrode 105 formed in the 1st
transparent base 10. The electrode protective film 207 which also becomes the surface of the stripe like
electrode 206 formed in the 2nd transparent base 20 from conductive transparent resin is laminated. These
conductive transparent resin is acrylic resin which has a photoresist, for example. The electrode protective film
107 is formed along with the formed pattern of the stripe like electrode 105, and the electrode protective film
207 is formed along with the formed pattern of the stripe like electrode 205. Although the conductive
transparent resin which constitutes the electrode protective films 107 and 207 is constituted by blending the
transparent particles etc. which have conductivity, such as ITO, to transparent resin, In this form, as mentioned
later, the electrode protective films 107 and 207 are the resist masks which each used when carrying out
etching formation of the stripe like electrodes 105 and 205. So, in this form, the transparent particles etc. which
have conductivity, such as ITO, to transparent photoresist as conductive transparent resin which constitutes
the electrode protective films 107 and 207 are blended.

[0026]0nly the part which laminated the electrode protective films 107 and 207 on the surface of the stripe like
electrodes 105 and 205 to the 1st transparent base 10 and 2nd transparent base 20 in this form, respectively
has large unevenness also in which substrate face. So, also to any of the 1st transparent base 10 and the 2nd
transparent base 20, by applying the coating agents 108 and 208 from the surface side of the electrode
protective films 107 and 207, a crevice is filled up with these coating agents 108 and 208, and flattening of the
unevenness has been carried out in this form. Therefore, the aforementioned orienting agents 101 and 201 are
formed in the surface of the coating agents 108 and 208.

[0027]Since the 2nd transparent base 20 is larger than the 1st transparent base 10 in this form so that drawing
1 and drawing 3 may show, that part has projected the 2nd transparent base 20 from the end rim of the 1st
transparent base 10, and many input/output terminals 110 are formed in this overhang portion. In [ the terminal
210 of the flexible wiring board 2 (wiring board which has flexibility) is electrically connected to this input/output
terminal 110, and ] the end of another side of the flexible wiring board 2, IC60 for a drive is connected to the
terminal 220 (the wiring between the terminal 210 on the flexible wiring board 2 and the terminal 220 is omitted.).
Therefore, if a driving signal is inputted into the liquid crystal panel 100 via the flexible wiring board 2 in the liquid
crystal display 1 from IC60 for a drive, voltage will be impressed to the stripe like electrodes 105 and 205
corresponding to this driving signal. So, since the oriented state of liquid crystal LC in each pixel is controllable,
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the image of hope can be displayed on the liquid crystal display 1.

[0028]The input/output terminal 110 is replaced at the terminal 220 of the flexible wiring board 2, A terminal of a
substrate by which COF (chip On flexible printed circuit) mounting was carried out, Or a terminal of a substrate
of TCP (tape carrier package) by which TAB (tape automatedbonding) mounting was carried out may be
connected.

[0029]In this form, the near input/output terminal 110 of the liquid crystal panel 100 consists of an ITO film by
which the simultaneously form was carried out to the stripe like electrode 205 to an end of the 2nd transparent
base 20, as shown in drawing 4 {(A). The terminal protective film 119 which consists of the same conductive

transparent resin as conductive transparent resin which constitutes the electrode protective films 107 and 207

is laminated by the surface of this input/output terminal 110. This terminal protective film 119 is also the resist
mask used when carrying out etching formation of the input/output terminal 110 simultaneously with the stripe
like electrodes 105 and 205.

[0030]Although anisotropic conducting film ACF is inserted between the input/output terminal 110 and the
terminal 210 of the flexible wiring board 2 and a pressure is put from a direction of the 1st transparent base 10
by crimping tool T in this form to be shown in drawing 4 (B), Actually, on both sides of anisotropic conducting
film ACF, a pressure is put from crimping tool T between the terminal protective film 119 and the terminal 210 of
the flexible wiring board 2. As a result, as shown in drawing 4 (C), the terminal 210 of the flexible wiring board 2
will electrically be connected to the terminal protective film 119 by electric conduction particles of anisotropic
conducting film ACF, but this terminal protective film 119 has conductivity. Therefore, input and output of a
signal through the terminal 210 and the input/output terminal 110 of the flexible wiring board 2 are possible. So,
since voltage will be impressed to the stripe like electrodes 105 and 205 corresponding to this driving signal if a
driving signal is inputted into the liquid crystal panel 100 via the flexible wiring board 2 and an oriented state of
liquid crystal LC in each pixel is controllable, an image of hope can be displayed on the liquid crystal display 1.
[0031](Manufacturing method of a liquid crystal display) With reference to drawing 5, a manufacturing method of
the liquid crystal display 1 of this form is explained. Drawing 7 is a process sectional view showing a
manufacturing method of the liquid crystal display 1.

[0032]In drawing 5, a large sized substrate (plastic film) which the 1st substrate 10 and 2nd substrate 20 take
much them, and is made is supplied with the roll R. To this large sized substrate, sputtering formation of ITO film
501 (transparent conducting film) is first carried out continuously in ITO sputtering process ST1. Both sides of
the 1st transparent base 10 and the 2nd transparent base 20 are made to a common large sized substrate to
cutting process ST3 mentioned later after this ITO sputtering process ST1. To cutting process ST3, since the
same processing is presented with the 1st transparent base 10 and 2nd transparent base 20 on a large sized
substrate, they have been illustrated only about the 1st transparent base 10 to seal printing process ST6 in
drawing 5.

[0033]Photolithography process ST2 is performed after sputtering process ST1. In this photolithography process
ST2, the transparent photoresist 502 which has conductivity is first applied to the whole surface of ITO film 501
formed in the large sized substrate. Such photoresist 502 blends the transparent particles etc. which have
conductivity, such as ITO, to transparent photoresist.

[0034]Next, exposure and development are performed to the photoresist 502 using the photo mask 503, and the
resist mask 504 is formed. This resist mask 504 is conductive transparent resin.

[0035]Next, it etches into ITO film 501 by using the resist mask 504 as a mask, and etching formation of the
stripe like electrodes 105 and 205, the input/output terminal 110, and the other circuit patterns is carried out,
respectively (refer to drawing 2 and drawing 4.).

[0036]In this form, even after forming the stripe like electrodes 105 and 205, the input/output terminal 110, and
other circuit patterns, It does not exfoliate but leaves the resist mask 504 to the surface of the stripe like
electrodes 105 and 205 or the input/output terminal 110 as the electrode protective films 107 and 207 and the
terminal protective film 119.

f0037]Next, the whole field except the field in which the stripe like electrodes 105 and 205 are formed among
the 1st transparent base 10 and the 2nd transparent base 20, i.e., the field in which the input/output terminal
110 etc. are formed, is received, The transparent liquefied coating agents 108 and 208 are applied from the
surface side of the electrode protective films 107 and 207. As a result, in the 1st and 2nd transparent electrodes
10 and 20, since a crevice is filled with the coating agents 108 and 208 among the unevenness formed of the
stripe like electrodes 105 and 205 and the electrode protective films 107 and 207, flattening of the unevenness
is carried out. After an appropriate time, it is made to harden the coating agents 108 and 208. As such coating
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agents 108 and 208, a silica distribution acrylic resin, a silica distribution epoxy resin, etc. can be used.
Flexographic printing etc. can be used in order to apply the coating agents 108 and 208 to a predetermined
region.

[0038]Next, in cutting process ST3, a large sized substrate is cut to a predetermined linear dimension, and it
divides into a medium size board which takes many 1st transparent base 10 and is made, and a medium size
board which takes many 2nd transparent base 20 and is made.

[0039]Next, the orienting films 101 and 201 are formed in the both sides of the 1st transparent base 10 and the

2nd transparent base 20 in orienting film printing and baking process ST4.
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base 10 and the 2nd transparent base 20.

[0041]Next, in seal printing process ST6, the sealing compound 30 is printed to the 1st transparent base 10 or
2nd transparent base 20.

[0042]Next, in assembly process ST7, after sprinkling the spacer 32 to the 1st transparent base 10 or 2nd
transparent base 20, the 1st transparent base 10 and 2nd transparent base 20 are pasted together via the
sealing compound 30 with a medium size board. The stripe like electrode 105 currently formed in the 1st
transparent base 10 when it pastes together via the 1st transparent base 10, 2nd transparent base 20, and
sealing compound 30, It electrically connects via the electric conduction particles contained in the sealing
compound 30 to the circuit pattern currently formed in the 2nd transparent base 20. Therefore, the stripe like
electrode 105 will also electrically be connected to the aforementioned electrode 110.

[0043]Thus, what was pasted together is cut in the shape of a strip of paper in strip—of-paper cutting process
ST8. Since it will be connected [ a single tier and ] in the shape of a strip of paper in this strip—of-paper cutting
process ST8 by the portion used as the liquid crystal panel 100 when divided later, in that cutting portion. It will
be in the state where the liquid crystal inlet 301 {the sealing compound 30 breaking off portion) carries out the
opening of any portion used as the liquid crystal panel 100, respectively (see drawing 3.).

[0044]Next, in pouring and sealing process ST9, liquid crystal LC is poured in into the crevice 31 between the
1st transparent base 10 and the 2nd transparent base 20. In this pouring and sealing process ST9, after, making
into a vacuum the inside of the processing chamber (not shown) which stored the 1st transparent base 10 and
2nd transparent base 20 for example, it changes into the state where the aforementioned liquid crystal inlet 301
was soaked in liquid crystal LC, and atmosphere release of the inside of a processing chamber is carried out to
after an appropriate time. As a result, although vacuum release of the inside of a processing chamber is carried
out, since the inside of the crevice 3131 sandwiched by the 1st transparent base 10 and 2nd transparent base
20 is still a vacua, vacuum pouring of the liquid crystal LC is carried out into the crevice 31 from the liquid
crystal inlet 301. And after finishing being filled up with liquid crystal LC, next it closes the liquid crystal inlet 301
with the encapsulant 305 which consists of ultraviolet curing resin (see drawing 3.), in item cutting process
ST10, a strip—of-paper—like board is cut as the liguid crystal panel 100 of an item.

[0045]Next, in sticking—by—pressure process ST11, the terminal 210 of the flexible wiring board 2 is electrically
connected via anisotropic conducting film ACF to the input/output terminal 110 of the 2nd transparent base 20.
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Heat crimping conditions at this time are 190 ** in 20kgef/cm? and temperature, and is [ time ] 10 seconds in a
pressure, for example. However, as shown in drawing 4 (A), in the surface of the input/output terminal 110
formed in the 2nd transparent base 20. Since the terminal protective film 119 which consists of conductive
transparent resin is laminated, on both sides of anisotropic conducting film ACF, a pressure will be put from
crimping tool T between the terminal protective film 119 and the terminal 210 of the flexible wiring board 2 to be
shown in drawing 4 (B). As a result, although it means carrying out heat crimping of the terminal 210 of the
flexible wiring board 2 to the terminal protective film 119 as shown in drawing 4 (C), since this terminal
protective film 119 has conductivity, the electrical link of the terminal 210 and the lnput/output terminal 110 of
the flexible wiring board 2 will be carried out.

[0046]Next, in polarizing plate pasting process ST12, the polarizing plates 102 and 202 are stuck on each outer
surface of the 1st transparent base 10 and the 2nd transparent base 20, and the light reflector 203 is stuck on
the direction of the polarizing plate 202.

[0047]After an appropriate time, in IC mounting step ST13, IC60 for a drive is connected to after an appropriate
time to the flexible wiring board 2 connected to the liquid crystal panel 100, and the liquid crystal display 1 is
assembled.

[0048](Effect of this form) In the liquid crystal display 1 concerning this form, each stripe like electrodes 105 and
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205 formed in the 1st and 2nd transparent bases 10 and 20 in this way, It is protected by the electrode
protective films 107 and 207 laminated by that surface, and these electrode protective films 107 and 207
comprise conductive transparent resin. Therefore, each stripe like electrodes 105 and 205 are received, Since
redundant wiring is constituted by the electrode protective films 107 and 207, even if a crack is entered and
disconnected in the stripe like electrodes 105 and 205, since supply of a signal is possible, display failure will not
occur via the electrode protective films 107 and 207. So, the reliability of the liquid crystal display 1 can be
improved. Since the electrode protective films 107 and 207 which have conductivity are laminated by the surface
of the stripe like electrodes 105 and 205, on it, the effect same with having made small the electric resistance of

+ha ot lit I Frm~d 1NE ~A 205 h
the stripe like electrodes 105 and 205 can be acquired. So, improvement in the speed of a display action is

possible. And since the electrode protective films 107 and 207 are transparent, there is no trouble in a display.
So, even if it uses a plastic film as the 1st transparent base 10 and 2nd transparent base 20, the reliable liquid
crystal display 1 is realizable.

[0049]Since the terminal protective film 119 which becomes the surface of the input/output terminal 110 from
conductive transparent resin was laminated, Even if it makes wiring connection of the terminal 210 of the flexible
wiring board 2 with anisotropic conducting film ACF or heat sealing to the input/output terminal 110, it is a
direction of the terminal protective film 119 which consists of conductive transparent resin that the terminal 210
of the flexible wiring board 2 is actually stuck by pressure. Therefore, excessive power is not added to the
input/output terminal 110. So, since a crack does not occur in the input/output terminal 110, the reliability of
the connection section to the liquid crystal panel 100 of the terminal 210 of the flexible wiring board 2 is high.
[0050]In constituting such a two—layer structure, in this form. The reliability of the liquid crystal display 1 can be
improved without newly adding a manufacturing process, since the resist mask 504 used for carrying out etching
formation of the stripe like electrodes 105 and 205 and the input/output terminal 110 is used as it is.

[0051]If the electrode protective films 107 and 207 are laminated on the surface of the stripe like electrodes 105
and 205, although unevenness of the 1st and 2nd transparent bases 10 and the 20 surface becomes remarkable,
only the part, Since flattening of such unevenness is carried out by the coating agents 108 and 208, the
orientation of liquid crystal LC and a drive can be performed smoothly.

[0052](Other embodiments) In addition, although it was an example which makes wiring connection of the
terminal 210 of the flexible wiring board 2 with anisotropic conducting film ACF or heat sealing to the
input/output terminal 110 in the above—mentioned form, If the terminal protective film 119 which consists of
conductive transparent resin is laminated to the input/output terminal 110 even when carrying out heat crimping
of the terminal of a semiconductor chip to the input/output terminal 110 via anisotropic conducting film ACF
etc., Since a crack does not occur in the input/output terminal 110, the reliability of this portion can be
improved.

[0053]Although composition which carries out flattening of the unevenness which the stripe like electrodes 105
and 205 and the electrode protective films 107 and 207 form by the coating agents 108 and 208 was adopted in
the above—mentioned form, If unevenness is that to which display quality is not reduced, formation of the coating
agents 108 and 208 is also omissible.

[0054]

[Effect of the Invention]As explained above, with the liquid crystal display concerning this invention, the
transparent electrode formed in the transparent base is protected by the electrode protective film laminated by
that surface, and this electrode protective film comprises conductive transparent resin. Therefore, an electrode
protective film functions as redundant wiring to a transparent electrode. For this reason, via an electrode
protective film, even if the direction of a transparent electrode is disconnected, since supply of a signal is
possible, there will be no trouble in a display. So, the reliability of a liquid crystal display can be improved. Since
the electrode protective film which has conductivity is laminated on the surface of the transparent electrode,
the effect same with having made the electric resistance of the transparent electrode small can be acquired. So,
improvement in the speed of a display action is possible. And since the electrode protective film is transparent,
there is no trouble in a display. In this invention, since the resist mask used when carrying out etching formation
of the transparent electrode is formed by the transparent photoresist which has conductivity, an electrode
protective film can be formed only by leaving the resist mask as it is on the surface of the transparent
electrode. So, the reliability of a liquid crystal display can be improved, without newly adding a manufacturing
process.
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original precisely.
2 #xx* shows the word which can not be translated.
3.In the drawings, any words are not translated.

DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings]

[Drawing 1]It is drawing of longitudinal section showing the composition of the liquid crystal display which applied
this invention.

" [Drawing 2]It is the elements on larger scale of the 1st and 2nd transparent bases used for the liquid crystal
display shown in drawing 1.

[Drawing 3]it is a top view showing the composition of a liquid crystal display.

[Drawing 4IThe sectional view of the input/output terminal formed in the 2nd transparent base used for the
liquid crystal display shown in drawing 1 and (B) (A), The sectional view showing signs that heat crimping of the
terminal of a flexible wiring board is carried out to this input/output terminal via an anisotropic conducting film,
and (C) are the sectional views showing signs that carrying out heat crimping of the terminal of a flexible wiring
board to an input/output terminal was finished via the anisotropic conducting film.

[Drawing 5]It is a process sectional view showing the manufacturing method of the liquid crystal display shown in
drawing 1.

[Drawing 6]It is drawing of longitudinal section showing the composition of the conventional liquid crystal display.

[Drawing 7]It is the elements on larger scale of the 1st and 2nd transparent bases used for the liquid crystal
display shown in drawing 6.
[Drawing 8]The sectional view of the input/output terminal formed in the 2nd transparent base used for the
liquid crystal display shown in drawing 6 and (B) (A), The sectional view showing signs that heat crimping of the
terminal of a flexible wiring board is carried out to this input/output terminal via an anisotropic conducting film,
and (C) are the sectional views showing signs that carrying out heat crimping of the terminal of a flexible wiring
board to an input/output terminal was finished via the anisotropic conducting film.
[Drawing 91It is a process sectional view showing a photolithography process among the manufacturmg
processes of the liquid crystal display shown in drawing 6.
[Explanations of letters or numerals]
1 Liquid crystal display
2 Flexible wiring board
10 The 1st transparent base
20 The 2nd transparent base
30 Sealing compound
32 Spacer
100 Liquid crystal panel
101 and 201 Orienting film
102 and 202 Polarizing plate
105 Stripe like electrode (the 1st transparent electrode)
107 and 207 Electrode protective film
108, 208 coating agents
110 The input/output terminal of a liquid crystal panel
119 Terminal protective film
205 Stripe like electrode (the 2nd transparent electrode)
210 The terminal of a flexible wiring board
501 ITO film (transparent conducting film)
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502 Transparent photoresist which has conductivity
503 Photo mask

504 Resist mask

ACF Anisotropic conducting film

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original precisely.

2.%xxx shows the word which can not be translated.
3.In the drawings, any words are not translated.

DRAWINGS

[Drawing 1
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[Drawing 9]
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Filer: Benjamin J. Hauptman/Hannah White
Attorney Docket Number: 4803-105
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Warnings:

Information:

Total Files Size (in bytes):i 15407232

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPTO.gOV

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
12/958,154 12/01/2010 2833 1090 4803-105 13 3
CONFIRMATION NO. 2488
22429 FILING RECEIPT

LOWE HAUPTMAN HAM & BERNER, LLP

1700 DIAGONAL ROAD LR

SUITE 300 000000044948468
ALEXANDRIA, VA 22314

Date Mailed: 12/15/2010

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)

Munehide Saimen, Nagano, JAPAN;
Assignment For Published Patent Application

SEIKO EPSON CORPORATION, Tokyo, JAPAN

Power of Attorney:

Allan Lowe--19641 Randy Noranbrock--42940
Benjamin Hauptman--29310

William Beaumont--30996

Kenneth Berner--37093

James Bindseil--42326

Domestic Priority data as claimed by applicant

Foreign Applications
JAPAN 2009-275218 12/03/2009
JAPAN 2010-214838 09/27/2010

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 12/14/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/958,154
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Projected Publication Date: 06/09/2011
Non-Publication Request: No

Early Publication Request: No
Title

ELECTRO-OPTICAL DEVICE, ELECTRO-OPTICAL PANEL, AND ELECTRONIC APPARATUS
Preliminary Class
439

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 12/958,154
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE(S$) FEE($) RATE($) FEE($)
BASIC FEE
e .01 () N/A N/A N/A N/A 330
SEARCH FEE
o o) N/A N/A N/A N/A 540
EXAMINATION FEE
R TN FEE N/A N/A N/A N/A 220
TOTAL CLAIMS ' *
(37 CFR 1.16(i)) 13 minus 20 = OR |x 52 0.00
INDEPENDENT CLAIMS . *
(87 CFR 1.16(h) 3 minus 3 = x 220 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $270 ($135 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1090
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
w Total " -
s (37 oFg? 16(i)) Minus OR |x
a Independent Minus =
E (370Fr|)t= 1.16(h) OR [«
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE®) FEE(S)
E AMENDMENT PAID FOR
w Total Minus =
S| e o ?160)) OR |x
% Independent Minus = OR ;
W (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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T 55 3 HekEih T EEASBT S, RUCES 3 ki 7% A L CRIECH B T L B S h b
5B ANERI T &L PUGLEY 6 i T L RS MBS 6 ARG T & BT 550 3 [mIEKHAN L . AU
SUH 4 5 1 & PRSI R S N B A < I DB 7% T B 3 4 et T ERAsET &
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TS NS 8RN & 2T S 4 IEEEMNE . A S Z LB E T 5,
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BEEEAN & EAHNICH S N TWH LS PEPERIET 52 28 TE S,
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CEAA 1 3] AWM B rikEiE, LB OoBLOCFHBE 2 A -2 & %
He 95,
(0032)]
Z ORI LhE, BEARFHEIC B TEHTEoEWE TG 2Rt 2 e v TE S

(X1 o> Fifj B 7 Bt )

(003 3]

(1) BEROCFEE & L ToOMEIEE oMK EZ EARNOR TR,
(2] WSR2V OFEE Z /I AP HEA,

(3] M2ITRTE /SR DA — A" FITH D AKX,
(X4]) Wk OB 7R & < 3 b el B& X,

(5] WREE OIS Z /o~ I AKX,

(6] 3 1 FhEFED WK R IE O %2 o~ 3P,
(7] X6 RTMBEZEH OB — B’ #I2 S BXKEX,
(X8] M6 IT/RT R EE % /ME L ORI FmHXN,
(X19] X 7R R EE % MR U ORI RTH X,

(1 0) 3 2 HEEFRED R R E ORI 2~ I =P,
(M11) M1 0ORTWREEDC—C' FITH D BRI,
(12) X1 0RTWRREE%ZIME L TR ENFHIXA,
(1 3) % 3 EHEFREDO R RIEE O KZ R AP,
(M14)] X1 3ITRTREEEDD— D' I > BARHE X,
(15) M1 3SR RmEEEZIMEL ORI ENFHIXA,
(X1 6] 34 FKEFRBOWRIEE %2 /0 L ORI HEAFEHE,
(M1 7] B0 —fle L THRETaY =2 ¥ —ofRERTHERX,
(X1 8) oWk REE O Z R~ FHEX,

(X1 9] Mo REEE O &/~ FH X,

(X2 0) ZFAH oW EEE O Z /R~ B FHEX,

(X2 1] ok BT ok %2~ 38X,

(FeHH % i T 5 7= D DIFZRE]

[(0034)]

DUF. A% % BARML L 72 ERiFZEBI > W TIEIC/E > TEHT 5%, 2B, HHT 35X
W, ST B ER SRR n GE R REE L 22 5 K D 1S, WHILKE 7213 HE/ N L THERL T
5, REMIEETIE, EFOCFEFO—Hle LT, RUAMIRGEE THLIWE T =
=BT S5A MAINTELTHOSNSTET (Thin Film Transistor) P75 4 7
<~V 7 ZENENG A O W REE 2 N TERIFT 5,
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(3 1 Ehafrae)

< ERREE D>

103, EREERE L L CoORBEEOHKE AN RIREXTH S, DI, &
EEE ONRE. X1 2SR5 HIHT 5,
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1R T LI, MREZEED 0 0L, EIOCAENARXNE L ToOWEAxNV1 1 &, b
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2B, JUV—LT7000F BIRLZWVWT v ZIik->T, &SRV 1 EEESNTHS

(003 7]

WS 2V 1 1 oFKEMEISIE, BERT S 2 (MREK) B ashs, Fhds e, B
BEH S 21F, WERNRIV ] 1 oA & O RORFIBICIEIRENMMTE T L Z & 2T 57
DIZHTEND, £/, ZUFTTNEM6 0012iE. HlxiE, EEIHICFY 800
BREEHINTWh5S,

(003 8]

EKENFH I CF v X8 0 01F. MxI3E. L RWnF— & fENENEEs 0 —EB % 2 A THRERR
EhTnwb, £/, BRENHICFv 8001k, TAB (Tape Automated Bonding) ¥t
VT, BN ORI IR ENIC R I T 5, BOENE. fl2E R A
I FEoHigt 2T oM E . EM RICBOTRY —= U TR E Nl e 2L T
W5,
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X213, W SRV OMEEZ R TERNFHRNTH S, M31% M2ITR8THE/ SR IVD
A—A FTHHI>EAMENTH S, DT, mREEEOMEL. X2 MU 3 25L&
MEIMIFT S, 2B, M2 MOH3iE, WESARXNVE T XS TINHENE FHITRL TS

(004 0]

X2 KO3 T LHIC, TWHEEE S0 O 2T A& 3201 113, MxiE. 3#
Jrso2x— (LIF. TTFEFT (Thin Film Transistor) &E&F) T3, ) ZHE
DAL F U THTELTHWETFTY? 25 4 7 b U7 ZAHFADWERENNRNTH D,
WAV ] 1%, 0T OEMERERT 22 7HMN 1 2 LafREN 1 3 &A%, FHAISE
FRERD Y — N 1 4 Z AL THED B ENhTn3,

(004 1]

FTHEM L 2 KOTHAENR 1 313, HlRIE. A% CoBEEHMENT X - THIREN T
Wb, WEASARIVL 1k, =M1 41l EN-SIENICHRETE 1 5 25 A & hi=HK
Wi oTnb, 2B, Y—IM14IIEREEEATAD0WEEADL 6 3T 6N
CEEEADL 6EFFEM 1L 7Tk DFIEE R TS,

(004 2]

WEE 1 5 & LTd, MR, IEOFERESGHE2ETL2WMEMEBHGONG, WE
IRV, =V 1 4 o NEITAEICSE > THOEHR R & 72 5 FH R FERER o BiigIE
SEHE 1 8 ANt 1 SIS E N THY., = OFBHEDGE 1 8 o NHIDAHIRA S AR
1922 TWnN5,

(004 3]

KOs 1 813, Ml 21X, MBI cH L7 LI (A1) TERSINTEY, it
HN1 SPOFIRFIR 1 QDA EXHT S L HICEHTENTWS,

(004 4]

FORFIR 1 OISR, HEEFIRZ2 1283 b U 7 2RICFT 5N TS, HEFIR2 11X
. ORI ] QOB NFRORBAL & 725 1 I ERERL T 5, IV 1 4 oSl oS
Wi, T — ZARENENEIRES 2 2 KOS 1 G -8B & L C o8IV 1584 1 23373 1
20— (F212BT5 D 12> TERENTWS, SR IvEmnrEE4 112k, 4
TR HEMET B -0 DEIBEENE L THOTZ UHR T TIHME6 0 048, 1 5k rife LT
D F P CHeidii 384 6 2N L TESRICEMI N TS, WS xvl1 1710337
JVHEAN 6 0 O & DRI DWW TIIRIR T 5,

(004 5]

F72. V=M1 4 oRAIOAICIE. = O VICBHET B VIS - CRETSENE) ]
B2AWENTHEREINTWS, ZTEMN]L 205525 - (X2icBT 5 D 2id
MR 2 5K IN TS, TMEN 1 SHICTEZR S N =E8H0E 1 81%. MAIT
. FETHEM 2 ISR S N ETARENENEIE 2 4 M OMERE 2 5icithd 2408 CF
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HHNCHEZR HUE) ICERINTH5S,

(004 6]

—7. WHAENR 1 3 o&MEE WxIE. > —dt 1 4 o a—F —FRo 4 (&) 1. £
STEMNL 2 LxtREN 1 3 & oloEARERIBEY & 5 7= 0k FE@Ekh - 2 6 ASElix T h
T3,

(004 7]

F/z, M3 IWRT LT, £T7EMNL 20@EIE 1 5. ERoEZEEM 2 7 35
RENTBY, ChoEEBEM2 728> LOICH 1EME2 8 KR EhTn5, HE
WH2 71%. I TO (Indium Tin Oxide) ZEDFHUHEABI KN 62 2HBETH 5,

(004 8]

—J5. HmEN 1 3 omEE 1 5 Hlicid. RO (BM: 75y 7<= U7 R
) (BURET) BRI, 20 LIRS ROFEEMmR3 1 RSN Tnb, 2L
T, EEM3 1 Fi2id, F2AE 3 23R ENhTn5, HEEMm3 113, I TOE
DFEHHIEEM R & 22 HBEHECTH 5,

(004 9]

WE N2V 1 1IFEMMTH - T, FEFEN L 2 KOWTIHENR 1 3BT 50 AL
e i ENZ RO (DR ) EXRESh THW»ONS, 2B, /SR
1 1 ofakiE. ZhiclRESINT, METRREB MO TH - TH L\,

[(0050])

413, WEASARIVOEQRN 2R E R TEMmERXTH 5, DIT. mE/SRIVoES
K72k8ak %, X4 2B 236 3IHT 5,

(0051)

H4 1R LD, ARV ] 11E, R L 9 2RI 2 EROEZEHEIR2 1 %
HLTWS, JEBHEE2 112id, Zh ZhBEEER2 70EINW TS, /-2, HE
AIR 2 11cld, TEFTZET3 3R EhhTns,

(005 2]

TFT#7 3 3% HFEEMm2 7 NBEHHEZTI A v FIF#ETTHSL, TFTFH
F 33DV —2fhciE, F—F 3 4 PEIRNHEFMI N TS, T —F 3 41213,
Bl ZIE, F— FZHEKEIEELE 2 2 (X238 »5EMBMESS 1, S2, -, SniMad
NE5EHITR>TNnN5,

(005 3]

7z, TFTHT 337 — MIIZIE, EZM3 5 WEARICHGES TS, EEM
3 5zl MR, ETREENNEE 2 4 (X238 OMEDZ A I V7TV AR

EFEAESGL, G2, -, GmMBMEHBEEIhE I ITRo>Tw5, ¥z, TFTET733D

R A i, EEEM2 7 ELRICEmIhTn 5,

(0054)

M3 5ot Eh=EEREFSG1l, G2, -, Gmicky, A v F U IVFEFT
HBHTFTHET3 3N EMHMZTA RELLDZ LT, T340 68#G3Nh/
B{${E5S 1, S2, -, SnAS, HEBEM2 72 ML CHEFIR2 1 ISFTEDE A I~
FTEEXAETNL LHITR>TWS,

(0055]

HZEIR 2 LICEX AT -AELVNVOEMSESS 1, S2, -+, Snii, HZEEM

27 HIAEM3 1 (X33 Lol THEAINIHESE T EHEFEENS, &
B, RSN =EHESESS 1, S2, -, SnBU—2rT50%1ET 5012, HEE
Hx 2 7 ICESENCHEM S Wz EEEVAIFEEM SRR o—ThHLrT -V Kgb 7 (
52 ICESHICEEMEIN-FE2E MRS 6 L OfICERETE 3 THBERENT WS,

[0056]

ZHEDIC, WEE1 5ICEFESVPANEhS ., AIEn/ZEELSNICEY, &
Y T ORECIPIREENZEA LT 5, Zhic kY, WEE 1 5 I AH L/ ER ST, EHE
HEREINBE L DI Tn 3,
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(005 7]

<RSIV DA >

X 51%, WREEOHEZ RITHEAMEXTH S, DI, REEEONHELZ, M523
U2 6EHT 25, 2B, Xb5id. SEREZOKTHIRZ2AERGRERTOOTHY,
HReJgER R TR EhTn 5,

(005 8]

H5IT/RT LD, W/ 1V L 1id, RBTEML 2 &, ZhiSitEcE S5 0tk
M1 3EEMHRATNS, FZFEML 2 KOwmRENL 313, FidLzkdiic. MxE A
WHMEIC L > TEREhTW3,

[0059)]

FFEML 2 EICE Ti (F#2) RCr (k) s MUTEEHES 1 2%
mENTHS, MUEEEES 11k FHEHEICKE RIS —=0 73hhTBY, KEED
BHOMIRZRUEL Tnd, FHFFEMNL 2 MO MUITECHES 1 Eicid, U 2 U UiESED
5725 THEZIE S 2 BRI h T s,

(006 0]

FHUERRAE S 2 Ficld, TFTHE 3 3 MCEEM3 5FEMEREN TS, TFTH
T 331% MxiE. LDD (Lightly Doped Drain) #EEZHL TEBY, KU UaLZ
Do 5YIERE 3 8 &, FERE 3 8 L& — " uglE s 3 &, ¥ — Mk
JE5 3 RIS EnN=RU S Y a  JEENS R bETMI 5L 2FHT 5, FidLzkdiC
. EEM3 5. F— hEME U THGEET S,

(0061]

FIEARE 3 8%, Fr X NVHFIK3 8 a &, KEEY —XFHIK3 8b &, (KEERL A
FIR3 8cd., MEEY -3 8de., BERERLA VK3 8e L EHI TS,
Fop FNVHIR3 8 ald, T3 5L DBRICK Y F ¥ IR ENS, T HIM R
52 Ficid, v U UEUESEN 57258 1 JEiMERIES 4 RSN Tn b,

(006 2]

g S 4 Ficid, SHAR3 TROF— M3 4EFTohTns, Ei
RE3713. TFTZIY3S3DOEEER LA VHIRS 8 e MO HIZEEM 2 7 I1CHmEI -
HZENVHIAREMmE L Cohiifg b b &, BEEENVHISFESEMmE L CoFEEMRS 6 &
WS, SREARIES 6 AL THMELE S hTwnb,

(006 3]

AEEM3 6 MOT—FM3 41k, MEICEBEMERY Y aVEAL, HEcPrI=
ULEA 2O _JEMEERH T AL L UEREIITWS,

(0064)]

HEEM3 6 MUOFT—F M3 413, K HEEICIIRRNEN 2 T VI = LSRR, »
o, SCIRIPNHEREIC IR BN =R U S U a2 &6, HNEE L THEELE S,
& ->T, TFTT 3 3 0¥ikg 3 81T 5 AP LoitrT%:, 2o LHITIES = &A%
nJRETH B,

(006 5]

CDEHITRETEMI 613, SHAR3 7 oBEEEBENHIAESEME L THEET S, AR
W3 6 ZBEENM L T AH7-0121%. ko ko ic, HEAIR 2 1 Ao EdE i
haZ e CHEEBEBMNEENEZV—NVREg578, a>x 7 hik—)L 5 8 AL TELKIC
HfmEehs o itk ThRENTWS,

(006 6]

B JERMEIES 4123, TFTETT33OEEEY — 243 8d &5 —F#34 &
PESHNCHET a2 7 bR — 6 1 BB SN TWS, SWIhIE F— 23
41%, FHEMEEDS 6 KOF 1 JgiiiiEs 4 2 HEd 5> 27 hdk—v6 1 2 LT,
TFT¥ 3 30¥iEffg 3 8 LEAMICHMIN TS, BRI, F—Ff#3 408
tRo x> fEiiiEr e > TBY., hiklg b 5 EEMNORY VA firsndbl e
Ik, F— 3 4 MOk 3 8 M oESR T, WHEMEDORY U a U Hick
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STEBENhTHS, T72bb, FslEIC, FEKkE3 8, hiifgs 5oRU T Y
., F— 34D ORIV U a [ HALl, FOLEOTFTNVIZTLBEA2 25,

(006 7]

F7-. F1EBMEEES 4123, TFTEY3I3SOEEERLA V4IRS 8 e LEFES
3 7TEMIKTL5HMED b & BRI T S22 7 hik—v6 2Bl h T
b5, 1 JEBMESIE D 4 Ficid, U a3 VBRSNS 72 25 2 JEHEBAE 6 3 AMAR &
NTnb,

(006 8]

B2fgliMiEe 3 Ricid., HIXE. PAI = LENSRLY—ILRIE5 7R E
hTwa, £72, #F2/giifgiie 312, LELLzXk >, ¥— N KRIgh 7 L FEEM
36 ¢ EHESAHICHMT 20027 hAER—IL5 8WERENTWS, 3F 2 [aifiEs
6 3 Fizid, U U LIESED 570 55 3 TERIMEIE 6 4 WizikEhTn 5,

(006 9]

2GR RIE 6 3 MO 3TN 4 1213, HIZEEM 2 7 Lhikfg 5 5 & 2 8EK
Hicismd a7-00ar2 7 hdkR—IL6 5, 6 6 EFLEh T3, BHRRICIE. $F2)g
RfeigE 6 3 FiceRahzF 2hifkfge 72N L Carv¥ 7 hdk—6b5ear 7k
=)L 6 6 EELHNITIHEMEINT WS, Fa2hikEe 713, —IIVKEL 7 &E—DE
R E7Z2->TBY, MNP VI =L FEICE(F & Vg W) “JaiE%Hx T
W3,

[0070]

2%V, EEERLA UHIES 8 e LHEBEM2 71X, 2 F T RER—L6 2, ik
J§55., a7 hA—IL65, F2dffge 7. 227 hik—6 6 %ML T, ERA
K h b, 3 3ghiigiEe 4 Ficix, bl ZZESEEMm 2 7 & OH 1 ElmiE
28R ENT NS,

(007 1]

B ZmEM 2 71, FHERC MY 2 2RISERENTB Y, HlXiE 1 TOEEOFEH
WEMEN S5, F/-, BEEM2 7 L. 2 Z7EIC kY rEDFS IS EC R
WHEES N2 1EIAE 2 8 WZRENTWS, B 1EIRE2 81, MAIE. KU A I RIKE
LB GHEN S5,

(007 2]

BIEIAAE2 8 FiCid, ¥ — k14 (M2B8) Ik VHENZZHICKEEDE
NEEYPE A S NS 1 52886 Tw5, st 1 3 oks/g 1 5h.ﬁ’§‘é
HICE, BIHRREENS 1 285> T 2 72 & Y ATED AN HLAAE A SHE & /= 5
SRR 3 2R ENT w5, F2MES3 213, Hl2IE. KU A I NEZoBEIRH
BEHE D &7 5,

(007 3]

WESE 1 513, HEZEEM2 755 0BFMEIMENTORVIREETH 1 BlRE 2 8 AT
2R S 212 &k - TP EDHLAIREER 2 5, S — Ukt 1 413, ZFEMN 1 2 MOt
HiN1 32 FNSFUTHY b0, il 2 ITCHE LSRR BUEALYERIE D> &
RAHEERTHY., MENMOERMEZTEME T25720D7 5 A7 74 N—8WEH T A
B REDAR—P —PRAINTWS,

[(0074)]

X6 1%, 3 1 ERFEOWEEF B 2R/ S 3V & D EN & O RIkEE R
A FHXTH S, l7m M6 iR TWEEE® B — B’ US> MmN TH 5, X
8%, K6 IT/RTMAEEE L MAEL ORTHEAFHMTH S, X9l X 7ITRT RS
B2 MEL ORIEARHEXTH S, LIT. MREEEOMREZ., X6 ~[X9 2SI L ahs
5T %, 2B, X6 ~MIITRTMEEEIL 7L —4L70 0DFIREHKL T3

(007 5]

X6 ~XIT/RT LHIT, WEEE S 0 01%. ERONiT %28 5 /8 2NV 1-aB 4
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WET SNTo@iE ARV 1 1 & SR IVEmn 34 1 & e b # o 1%
ﬁ?éFPC%%ﬁ%%46ﬁ BT OENTT LRI TINENE 00 L2 HT B, NRIVE
foohin 7Eh4 1 & F P CHehtii ak4 6 &1k, FGHMEERE L L TCoRAGHEE T + VL (
ACF) 7 1%L CEARICHERENS,

(00 76]

IXRIVIEREG T4 1 OF 1 4HK4 2 a (X8B3 1Tid. RS\ xNV11ET7LFY
TNHEHMN6 0 0 & DIEfIREER F = v 7T 520D, F 1T E LTOHE 1 214
1aﬁ T S NTWS, T/, SRV TE84 1 o 24184 2 bicld., Fite EkE

WEAINL1 1TV TNENE 00 & OHIkEEEL F = v 7T 570D, 2
uﬁ?kbf@%ﬂ/vwwﬁ?4ltm>ti%hfwé

(007 7]

A4 2 a RO 24K 4 2 b, SRV T84 1 KMO'F P CH&wist 7284
6 OMBHHNCITVAIR TH B ¥ FE Ly, EFEML 22 7L F T TNHEE6 00 &
AR 22 B 2 &6, FRCEAMEE T 1 VA7 1 2L TR L 7211,
F P CHfidii TuB4 6 oMiifilic BT LR TIHEHME6 0 0 DX WWRAET B & #E %
5hb, koT., XOWBRELBOIRNTIE., BAMEE T 1 VA7 112 Xk EAMN 2%
FehsHR RN B ol BEMESh REBICH AR TE L 2 b 0T, Wil ot fikiE R iR+ 5 = &
T, B RO RO MREITH) 2L N TE 5,

(00 78]

WEEE/S 2V 1 1 OFTFAIE 1 Qo GERTAE) 12k, F1 A AR T4 1 a i
28304 1 b & 2B RN T 5. TIVI =0 LN S 2 SRR 7 2 D3RR
ENTNnD, ZokHIc, FoREK1 O oJHIchHmbicit 7 2 25| EEFTZ &ick .,
SRR R IICET B 2 2 . SRV R4 1 oWERTTICERT S hiiz 200
NENEiGF4 1la, 41 blZERAITELILNTES,

[0079]

IRV SE4 113, BAMEE T VLT 1E2MNML T, ZLEFTTILENE6 00
ICET 6N T WA F P Chagdii 7ub4 6 LI d, B, Nxm a4 112ik

HEREO-DICH NS N2 HF4 1 a, 41 bPIANMS, F— & HENEOEL 2 2
%%ﬁﬁ%ﬁ@%z4a%ﬁﬁu%ﬁ%h&@ﬁoﬁ%w FehTnb,

[0080]

IRV R4 1 R T A x4 1 a, 41blk. PVI=wh, ITO
LB BB 2T 22 5RENh T3,

(0081]

—7. FPCHESRNGTIE4 6 O 1 4IR4 7 a (N8B 1Clk, WE/sx11e 7
VXS TIVEMNE 0 0 L DEifF = 7 21T 720D, F1FPCligf4 6 aZish
Tuwb, ¥7-. FPCHIITIFA 6 OF 24%4 7 bicid., Fite[Efkic, WE/S3:IL
117 FTTINEME600LDEFET =y V2T D, F2FPCHiiif4 6 b
FHFoshTunsg,

[(0082]

F P CHMIiT-Z84 6 2RI HFPCHii 74 6 a, 46Dbld fic=yvr ey
WK ENTZH DR, HlCLRA vy FVERENTZDHD, FICAXRX v FIERENTZD D
EPSHREINTWS, 2B, FPCHn 4 6 ZMakd 2MEHE. LikL 72 ol
RESI 22,

(00 83]

BUSMIEEE T ¢ VAT 13, NV U84 1 & F P CH:i 284 6 ik
h, ShoZ2BEFE T2 2ICL>s THWRIEBI R Z LW TE S, BAMEET + L
L7 1id, MERgrieE el e . MERRMEREEM R o i S hz, MR =y vee
R PV =L, AKX, XS VUYL, ITO, h—RUFoLBR L ESAT
kS hTwnbd, 28, BN TITNA T, Io92F v 7 2 CoMBHiceEME 2 2 v *
LWERTE2HWSEDICL T W, 2B, KNERETIE, BAMEE T s VL7
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1 Z O 723k 7R BEmi 2 S OHERMERE MR 2 B0 L TR SN BEEEL
BHEDITLTY &y,

(0084)]

TUXTTINEMNE 0 0 d—Hiicidi. FPCHmAM7 3 a2/ LTH 1 FPCHiif4
6 a CESHNCHEFRENZF LA 8 1 aiirshTwns, Eitc. Z7LFT I
HAK6 0 0 difiicid., FPCHGWMANE7 3 bik /ML THE 2 FPCliif4 6 b &L&ELHIC
S N7 288G -8 1 bAsiiF o hTwn s, 2B, o 14T 8 1 a MU 24+
T T8 1 bk, MIAIE. AEBE e FERcZ ENTHTH LUy,

(0085)]

Flo WAL LIZBIL2 7L INEMNE 0 0 & OHFIMIITICIE. 7SRV
foehii 84 1 & F P CHghidin 7584 6 & oBESH2idmz dimmd 5720, flxiE, SehEfk
FUREERD SRR S N diad 8 2 T o hTns (X731 .

[0086)]

KT, WERNNRNV T 1T UFTTINEMNME 0 0 L WELAHNTE WL T D0 ERT 5
FHEEHHT S, 7. X R —REEHNT, F 1AL 8 1 a &3 245k
B Y-8 1 b & ichiy F AL YT TIBbUEZ MER T 5, WRARNV1 1 27 L F T TIVEMNG6
0 0 LAMEEL CTWhFESD NS, b LTE flXIE 2Q~4QThHs, &
ELTEBAL T hnid, IBUE AR R AT E O BhHUEIS T U TS, Bt ez s
mMEDEE LD, ZOEIIC FIEDUEZ MR TS 2 LIk V., ERIKEESTHIE T
WEHTT LN TES,

(008 7]

PILEFRL 7=k 2012, 3 1 EZERaeic ThiE. DT RIVSE”E SIS,

(00 88)]

(1) 31 FEHEREIC LT, NIV 74 1 2T 55 1 32 uiT4 1 a
CEH2NRNEET4 1 b EAS, FoRR 1 O o EHICE] X E X N THE X - Bl 7
2% AL CESIICHEMINTWA DT, FPCHMMTEIR4 6 2L CRIEHEENEF
1B T-8 1 a LB 245k -8 1 b X DB EFERT 5 = 1T k- T /SR IVEEi
TE84 1 & F PCHothii 7384 6 & PYESHNITHEMEINTHELENEMRET S 2 88T
x5, 2F0, WXV LICET SN-EEO D5 b 220 F-RloiE@s 7 LV
FUTNENEO00ZBLU THRT LI LT, WREASRNV11ET7LUFTTIHEMG6 00
EEGHITERE N T AN EPEMBT 52 28 TE 5,

[0089)]

(2) %1 FEFREIc LT, WREAXLV1L 127032 TVENE 0 0 & iR
BUSE I B8, SRR T4 1 RO'F P CHhiii 7584 6 Ominfiic X Y 235k
LTV, LoT. WHHCERTONZE 1L NI T4 1 a ROE 28205741 bo
ERIRBZ R T 5 D T, BBk OB OIERZITO 2 L3 TE B,

[(0090]

(3) F1FZHHEEICEINIE. F1XRNUETF4 1 aROBE2/853)U5F4 1 b &h3FE
I 1 9 oI W TH|F O SN Hmbicit 7 2 2N L TSN T»5 07T, N1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPTO.gOV

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/958,154 12/01/2010 Munehide Saimen 4803-105
CONFIRMATION NO. 2488
22429 PUBLICATION NOTICE
LOWE HAUPTMAN HAM & BERNER, LLP
1700 DIAGONAL ROAD R LT AT
SUITE 300

ALEXANDRIA, VA 22314

Title:ELECTRO-OPTICAL DEVICE, ELECTRO-OPTICAL PANEL, AND ELECTRONIC APPARATUS

Publication No.US-2011-0134621-A1
Publication Date:06/09/2011

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http:/pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW. USP[O gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

22429 7590 10/31/2012 | EXAMINER |
LOWE HAUPTMAN HAM & BERNER, LLP WILLIS, TREMESHA §
1700 DIAGONAL ROAD
SUITE 300 | ART UNIT PAPER NUMBER |
ALEXANDRIA, VA 22314 g

DATE MAILED: 10/31/2012

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

12/958,154 12/01/2010
TITLE OF INVENTION: ELECTRO-OPTICAL DEVICE, ELECTRO-OPTICAL PANEL, AND ELECTRONIC APPARATUS

Munehide Saimen 4803-105 2488

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1770 $300 $0 $2070 01/31/2013
THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

1. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (f required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlsswner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

groprlate All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

22429 7590 10/31/2012
LOWE HAUPTMAN HAM & BERNER, LLP herey conty g ricate of Mailing or Tramsmission
ereby certify that this Fee(s) Transmittal is being deposited wil e Unitex
1700 DIAGONAL ROAD States Postal Service with sufficient postage for first class mail in an envelope
SUITE 300 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
ALEXANDRIA. VA 22314 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/958,154 12/01/2010 Munehide Saimen 4803-105 2488
TITLE OF INVENTION: ELECTRO-OPTICAL DEVICE, ELECTRO-OPTICAL PANEL, AND ELECTRONIC APPARATUS
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1770 $300 $0 $2070 01/31/2013
| EXAMINER I ART UNIT I CLASS-SUBCLASS |
WILLIS, TREMESHA S 2835 361-803000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CER 1.363). (1) the names of up to 3 registered patent attorneys 1
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address % orm PTO/SB/122) attached. . . 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

W

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
(] Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Ja Applicant claims SMALL ENTITY status. See 37 CFR 1.27. o Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 14 This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v. nding upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to 1ef Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW. USP[O gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
12/958,154 12/01/2010 Munehide Saimen 4803-105 2488
22429 7590 103112012 | EXAMINER |
LOWE HAUPTMAN HAM & BERNER, LLP WILLIS, TREMESHA §
1700 DIAGONAL ROAD
SUITE 300 | ART UNIT PAPER NUMBER |
ALEXANDRIA, VA 22314 2835

DATE MAILED: 10/31/2012

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 273 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 273 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)

. . 12/958,154 SAIMEN, MUNEHIDE
NOtlce Of Allowablllty Examiner Art Unit
TREMESHA S. WILLIS 2835

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to 12/01/2010.

2. [J An election was made by the applicant in response to a restriction requirement set forth during the interview on ;
the restriction requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-13.
4. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al by Some* c)[JNone of the:
1. [X] Certified copies of the priority documents have been received.
2. [] Certified copies of the priotity documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. ] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
6. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date _____.
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date ____ .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. [J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’'s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .
3. Information Disclosure Statements (PTO/SB/08), 7. O Examiner's Amendment/Comment
Paper No./Mail Date 12/01/10
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [X] Examiner's Statement of Reasons for Allowance
of Biological Material
9. [ Other )
U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20121018
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Application/Control Number: 12/958,154 Page 2
Art Unit: 2835

DETAILED ACTION

Allowable Subject Matter

Claims 1 — 13 are allowed.

The following is an examiner’s statement of reasons for allowance: Claim 1
recites the limitation “a first circuit substrate including: a first connection terminal portion
having a first group of connection terminals to be electrically connected to the first
terminal portion; a first external terminal connected to the first terminal through the first
connection terminal portion; and a second external terminal connected to the second
terminal through the first connection terminal portion; and a second circuit substrate
including: a second connection terminal portion having a second group of connection
terminals to be electrically connected to the second terminal portion; a third external
terminal electrically connected to the third terminal through the second connection
terminal portion; and a fourth external terminal electrically connected to the fourth
terminal through the second connection terminal portion.” This limitation, in conjunction
with the other claimed features, is neither disclosed in nor suggested by the prior art.
Claim 8 recites the limitation “a first circuit substrate including: a first connection
terminal portion having a first group of connection terminals to be electrically connected
to the first terminal portion; a first external terminal connected to the first terminal
through the first connection terminal portion; and a second external terminal connected
to the second terminal through the first connection terminal portion respectively; and

a third circuit substrate including: a third connection terminal portion having a third

IPR2025-01412
BOE EXHIBIT 1003
Page 238 of 253



Application/Control Number: 12/958,154 Page 3
Art Unit: 2835

group of connection terminals to be electrically connected to the third terminal portion;
a fifth external terminal electrically connected to the fifth terminal through the third
connection terminal portion; and a sixth external terminal electrically connected to
the sixth terminal through the third connection terminal portion.” This limitation, in
conjunction with the other claimed features, is neither disclosed in nor suggested by the
prior art. Claim 11 recites the limitation “a first connection wiring configured to
electrically connect the first terminal and the fourth terminal; a fifth connection wiring
configured to electrically connect the first terminal and the fifth terminal; a sixth
connection wiring configured to electrically connect the second terminal and the sixth
terminal; a seventh connection wiring configured to electrically connect the third terminal
and the seventh terminal; an eighth connection wiring configured to electrically connect
the fourth terminal and the eighth terminal; and a ninth connection wiring configured to
electrically connect the sixth connection wiring and the seventh connection wiring so as
to electrically connect the second terminal, the third terminal, the sixth terminal and the
seventh terminal.” This limitation, in conjunction with the other claimed features, is
neither disclosed in nor suggested by the prior art.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”
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Application/Control Number: 12/958,154 Page 4
Art Unit: 2835

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TREMESHA S. WILLIS whose telephone number is
(571)270-3391. The examiner can normally be reached on Monday - Friday 9 am - 5:30
pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Timothy Thompson can be reached on (571) 272-2342. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/TREMESHA S WILLIS/
Examiner, Art Unit 2835
/Jeremy C. Norris/

Primary Examiner, Art Unit 2835
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