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CHALLENGED CLAIM LISTING

Claim

Limitation
No.

Limitation

[1pre]

An electro-optical device comprising:

[1a]

an electro-optical panel including:

[1b]

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

[lc]

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

[1d]

the first terminal and the fourth terminal being electrically
connected through a first connection wiring provided on
the electro-optical panel,

[le]

the second terminal and the third terminal being
electrically connected through a second connection
wiring provided on the electro-optical panel;

[11]

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;

[1g]

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

[1h]

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;
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Claim

Limitation
No.

Limitation

[1i]

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.

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.

[3a]

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

[3b]

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

group.

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.

[Sa]

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,

[5b]

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

#526706872_v1
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Claim

Limitation
No.

Limitation

which a fourth connection terminal portion having a
fourth group of connection terminals to be electrically
connected to the fourth terminal portion is provided,

[Sc]

the third terminal portion is 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 terminal
portion is provided and an end of the electro-optical
panel,

[5d]

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

[Se]

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,

[51]

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

[5¢]

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.

The electro-optical device according to claim 5, wherein
the third connection wiring is extended around the
circumference of the display region.

The electro-optical device according to claim 5, wherein:
each of the third and fourth group of terminals configures

#526706872_v1
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Claim

Limitation
No.

Limitation

a terminal group arranged in a predetermined direction,
and

[7b]

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.

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 portion,
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
terminal,

[8d]

the first terminal and the fifth terminal being electrically
connected through a fifth connection wiring provided on
the electro-optical panel,

[8e]

the second terminal and the sixth terminal being
electrically connected through a sixth connection wiring
provided on the electro-optical panel;

[81]

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,;

[8g]

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

#526706872_v1
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Claim

Limitation
No.

Limitation

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

[8h]

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;

[8i]

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.

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

[10a]

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

[10b]

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

[11pre]

An electro-optical panel comprising:

[11a]

a substrate;

[11b]

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

#526706872_v1
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Claim

Limitation
No.

Limitation

[11c]

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;

[11d]

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;

[11e]

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;

[11f]

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

[11g]

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

[11h]

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

[11i]

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

[11j]

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

[11k]

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.

#526706872_v1
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Claim

Limitation
No.

Limitation

12

[12a]

An electro-optical device comprising: the electro-optical
panel according to claim 11;

[12b]

a first circuit substrate on which a first connection
terminal portion having a first group of connection
terminals to be electrically connected to the first terminal
portion is provided and

[12c]

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,;

[12d]

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

[12e]

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,;

[12f]

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

[12¢]

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

[12h]

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 and

#526706872_v1
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Claim | Limitation Limitation
No.
[121] 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.

#526706872_v1
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Petitioner BOE Technology Group Co., Ltd. (“BOE” or ‘“Petitioner”)
respectfully requests inter partes review of claims 1-13 (the “Challenged Claims™)
of U.S. Patent No. 8,391,020 (“’020 Patent”) in accordance with 35 U.S.C. §§ 311-

319 and 37 C.F.R. § 42.100 et seq.
I.  INTRODUCTION

The 020 Patent’s alleged invention is simple—it is a means to check the
electrical connections between a liquid-crystal display (“LCD”) panel and flexible
substrates. Specifically, an LCD device typically comprises an LCD panel, a driving
circuitry that can be external to the LCD panel to drive the pixels of an LCD panel,
and flexible substrates to bridge between the LCD panel and external circuitry.
Terminals on the flexible substrates must thus be electrically connected to
corresponding terminals on the LCD panel and electrical driving circuit. The *020
Patent describes a way to check the electrical connections between the LCD panel
and the flexible substrates from the terminals on the external driving circuit-end of
the flexible substrate. This is simply achieved by providing wirings in various
configurations on the LCD panel that interconnect the LCD panel’s terminals.
However, by the time the 020 Patent’s priority applications were filed, wirings in
these specific configurations were already well-known.

Not only were these wirings well-known, they were publicly disclosed more

than one year before the earliest priority date of the 020 Patent. These disclosures

#526706872_v1
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should have been cited during the prosecution of the 020 Patent, but the Examiner
did not cite any prior art or issue any Office Actions. The 020 Patent received a
first action allowance.

This Petition and the associated exhibits establish that the Challenged Claims

are invalid under 35 U.S.C. § 103(a) (pre-AIA) that the 020 Patent should have

never issued.

II. MANDATORY NOTICES
A. Real Party-in-Interest

Petitioner BOE is the sole real party-in-interest for this Petition.
B. Related Matters

Patent Owner 138 East LCD Advancements Limited and its purported
exclusive licensee Longitude Licensing Limited (collectively, “Patent Owner” or
“138 East LCD”) asserted, in two separate district court cases, that BOE infringes at
least claims 1, 2 and 11-13 of the 020 Patent and infringes certain claims of U.S.
Patent Nos. 8,319,512 and 7,636,146: Longitude Licensing Limited v. BOE
Technology Group Co. Ltd., No. 2:25-cv-440 (E.D. Tex.) and Longitude Licensing
Limited v. BOE Technology Group Co. Ltd., No 2:25-cv-358 (E.D. Tex.). In Case
No. 2:25-cv-440, 138 East LCD also sued LG Electronics, Inc., which allegedly sells
TVs incorporating BOE LCD panels. In Case No. 2:25-cv-358, 138 East LCD also
sued Hisense Group Holdings Co. Ltd. and Hisense Visual Technology Co., Ltd.

(collectively, “Hisense’), which allegedly sell TVs incorporating BOE LCD panels.

10
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Finally, Petitioner is also filing petitions for inter partes review challenging

two other patents also asserted in the above-listed litigations, U.S. Patent No.

7,636,146 (in IPR 2025-01396) and U.S. Patent No. 8,319,512 (in IPR 2025-01413).

C. Counsel and Service Information

Lead Counsel

Back-up Counsel

Amy E. Simpson (Reg. No. 54,688)
HOLLAND & KNIGHT LLP

1901 Avenue of the Stars, Suite 500
Los Angeles, CA 90067

Phone: 310-201-8900

Fax: 310-201-8922

Email: Amy.Simpson@hklaw.com

Justin S. Cohen (Reg. No. 59,964)
HOLLAND & KNIGHT LLP
1722 Routh Street, Suite 1500
Dallas, TX 75201

Phone: 214-964-9500
Email:Justin.Cohen@hklaw.com

Mark Masutani (Reg. No. 77,526)
HOLLAND & KNIGHT LLP

10 St. James Avenue, 11th Floor
Boston, MA 02116

Phone: 617-523-2700

Email: Mark. Masutani(@hklaw.com

Petitioner consents to electronic service. All services and communications to

the attorneys listed above may be sent to BOEIPRService@hklaw.com. A Power of

Attorney is concurrently filed with this Petition.

III. REQUIREMENTS FOR INTER PARTES REVIEW

A.  Grounds For Standing

Petitioner certifies that the 020 Patent is available for inter partes review and

that Petitioner is not barred or estopped from requesting inter partes review

challenging the claims of the 020 Patent on the grounds presented here. This

#526706872_v1
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Petition is filed less than one year after the earliest date on which 138 East LCD filed

BOE’s waiver of service in the underlying district court litigation.

B.  Overview of Challenges and Requested Relief

Petitioner requests cancellation of claims 1-13 of the 020 Patent under pre-

AIA 35U.S.C. § 103.

1. Identification of Prior Art

Petitioner relies on the patents and publications listed in the Table of the

Exhibits, including:

Exhibit No.

Prior Art Basis

Ex. 1004: (“Takenaka™)
U.S. Patent Application
Publication No.
2008/0291379

Takenaka published on November 27, 2008 and is
prior art at least under pre-AIA 35 U.S.C.
§102(b).

Ex. 1005: (“Ito™)
Japanese Patent
Application Publication
No. 2009168877A

Ito published on July 30, 2009 and is prior art at
least under pre-AIA 35 U.S.C. §102(b).

Ex. 1006: (“Takemura”)
Japanese Patent
Application Publication
No. H0643473A

Takemura published on February 18, 1994 and is
prior art at least under pre-AIA 35 U.S.C.
§102(b).

The Examiner did not cite to or discuss any of the prior art used as grounds in

this Petition during the prosecution of the 020 Patent.

2. Grounds for Challenge

The table below summarizes the grounds challenging the independent and

dependent claims directed to electrically connected LCD panel terminals.

#526706872_v1
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Ground Claims Basis
1 1-7, 11 and 12 Obvious over Takenaka
Obvious over Takenaka in view of
2 8-10 Tto
3 1-7 and 13 Obvious over Takemura

Dr. Patrick Murphy’s expert declaration (Ex. 1002, “Murphy”) supports this
Petition and demonstrates a reasonable likelihood that Petitioner will prevail with

respect to the cancellation of at least one challenged claim.
IV. OVERVIEW OF THE ’020 PATENT

The ’020 Patent is titled, “Electro-optical device, electro-optical panel, and
electronic apparatus,” and issued on March 5, 2013 to Seiko Epson Corporation.

(Ex. 1001 at Cover).
A.  Specification

The ’020 Patent relates to electrical connectivity testing of LCD panels and
electro-optical devices comprising such panels, 1.e., LCD devices, by applying a
voltage signal to the panel through connection wirings that electrically connect panel

terminals. (Ex. 1001 at Abstract, 1:7-15, 19:32-34.)
1. Alleged Problem

The ’020 Patent identifies a change in the manufacturing process for LCD
devices that creates a problem with quality control checks. (Ex. 1001 at 1:24-42.)
LCD devices typically comprise three elements: an external driving circuit,

an LCD panel and a plurality of flexible substrates used as a bridge between the

13
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external driving circuit and the LCD panel. (Ex. 1001 at 1:11-14.) These elements
are connected via terminals provided on the LCD panel and corresponding terminals
on the flexible substrates. (Ex. 1001 at 1:14-19.) The terminals are pressed together
with Anisotropic Conductive Film (“ACF”) between them, which is an adhesive film
with conductive particles dispersed in a thermosetting resin. (Ex. 1001 at 1:16-23.)
Some of these electrically connected terminals are used to provide a constant
potential (“LCCOM?™), a reference voltage signal, to the pixels of the panel. (Ex.
1001 at 19:32-37.)

Plastic balls plated with metal replaced solid balls of nickel as the conductive
particles used in the ACF. (Ex. 1001 at 1:27-31.) However, the 020 Patent states
that when the plastic balls are compressed during the connection process, they do
not leave “particle marks” required for visual inspection purposes. (Ex. 1001 at
1:32-35.) Thus, there is allegedly no method of checking the connection between
the LCD panel and flexible substrates beside turning on the LCD device. (Ex. 1001

at 1:35-42.)

2. Alleged Invention

The *020 Patent’s solution to the above-identified problem is to electrically
connect the LCD panel’s terminals together. (Ex. 1001 at 1:46-2:6.) The connection
between the LCD panel and the flexible substrates may then be performed by

measuring the resistance value between external terminals: if “electricity flows”

14
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between the terminals then the liquid crystal panel and the flexible substrate are
connected. (Ex. 1001 at 2:7-19, 13:5-17.)

For example, Figure 15 shows one embodiment of the claimed LCD device:

FIG. 15

2318‘ - t: Q0

26| b izsz‘

|24?‘
2UTa [ 5), 2f,‘b°‘e 3} 248
S 5 P
603~ I ] aey
Me~f: | a3t 21
28t~ 4 28

253 281f  281g 254

15
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(Ex. 1001 at 1:46-2:6, 16:15-26, Fig. 15 (annotated).) LCD device (502) comprises
a panel (211) and flexible substrates (601) and (602). (Ex. 1001 at 16:27-31, 16:34-
38.) The connection between these elements is tested by measuring the resistance
value between external terminals, e.g., flexible substrate terminals (281a) and (281d)
via constant potential LCD panel terminals (241a) and (242b): if “electricity flows”
between the terminals then the liquid crystal panel and the flexible substrate are
connected. (Ex. 1001 at 2:7-19, 13:5-17, 19:32-37.) If the circuit path is confirmed,

it is determined that LCD panel (211) and flexible substrates (601) and (602) are

electrically connected. (Ex. 1001 at 18:20-23.)
B.  Prosecution History

On December 1, 2010, Seiko Epson Corporation filed U.S. Application No.
12/958,154 (the “’154 Application”). (Ex. 1003 at 2.) The ’154 Application claims
priority to Japanese Patent Application No. 2009-275218, filed on December 3,
2009, and Japanese Patent Application No. 2010-214838, filed on September 27,
2010. (/d. at 4.) In the same filing, Seiko Epson Corporation filed an Information
Disclosure Statement citing a single Japanese patent. (/d. at 106.)

On October 31, 2012, without issuing any substantive Office Actions, the
Examiner mailed a Notice of Allowance for the *154 Application. (/d. at 233-246.)

The Examiner did not cite any additional prior art or analyze the single Japanese

16

#526706872_v1



PTAB Case No. IPR 2025-01412
U.S. Pat. No. 8,391,020

patent that Seiko Epson Corporation cited. (/d.) On March 5, 2013, the ’154
Application issued as the *020 Patent. (/d. at 253.)

As discussed in Section VIII, it was material error that the Examiner did not
address the Challenged Claims at least in view of the technical disclosures and

teachings of Takenaka, Ito and Takemura, which render those claims invalid.
C.  Alleged Priority Date

For present purposes only, Petitioner assumes the priority date is December
3, 2009. But the critical date for purposes of pre-AIA §102(b) is December 1,
2009—one year before the “actual filing of the application in this country” of
December 1, 2010. Pre-AIA 35 U.S.C. §119(a) (*. . . no patent shall be granted on
any application for patent for an invention which had been patented or described in
a printed publication in any country more than one year before the date of the actual
filing of the application in this country . . .”); MPEP 2133.1I (“The 1-year time bar

i1s measured from the U.S. filing date.”).
V. CLAIM CONSTRUCTION

In an inter partes review, claims are “construed using the same claim
construction standard that would be used to construe the claim in a civil action under
35 U.S.C. § 282(b).” (37 C.F.R. § 42.100(b).) Claims must be given their ordinary
and customary meaning as understood by one of ordinary skill in the art at the time
of the invention in light of the specification and the prosecution history pertaining
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to the patent. Id. See also Phillips v. AWH Corp., 415 F.3d 1303, 1312-1313 (Fed.
Cir. 2005) (en banc), 83 Fed. Reg. 51,340. For the purposes of this Petition,
Petitioner proposes several constructions below to aid the Board’s review; however,
these constructions simply articulate the plain-and-ordinary meanings of phrases that
were well-understood to a person of ordinary skill. All other claim terms should be
given their plain and ordinary meaning as would be understood in the context of the

’020 Patent’s disclosure.

A.  ‘“arranged on a side OBposed to a display region with respect to the
first terminal portion” (Claim 8)

A POSITA at the time of the *020 Patent’s filing would have understood the
plain and ordinary meaning of “arranged on a side opposed to a display region with
respect to the first terminal portion” to mean “arranged on an opposite side of the
first terminal portion from the display region.” (Murphy 968.)

First, Claim 8 makes clear that the third terminal portion and display region
are arranged relative to the first terminal portion. (’020 Patent, cl. 8; Murphy 969.)
Specifically, they are arranged on opposing sides of the first terminal portion or, in
other words, one on one side and one on an opposite side. (’020 Patent, cl. &;
Murphy 969.)

Second, the specification confirms that the third terminal portion is arranged
on the other side of the first terminal portion as the display region. (’020 Patent,
16:34-42, Figs. 13-15; Murphy 970.) Figure 13 and Figure 14 (a cross-sectional
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view of the liquid crystal device shown in Figure 13) show an arrangement where
the display region (19) is on one side of the first terminal portion (241), and the third

terminal portion (243) is arranged on the other side as the display region:

FIG. 14
3

502

display region (19) 2(47 601 /

2;15 }\[//471//7%]
\

211 7 7 7 7 7 7 7 71
RSN o

(’020 Patent, Fig. 14 (annotated); Murphy 970.)
B. “connection wiring” (Claims 1, 2, 5, 6, 8,9 and 11)

A POSITA at the time of the *020 Patent’s filing would have understood the

plain and ordinary meaning of “‘connection wiring” to mean “circuit path”. (Murphy

q71.)
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The 020 Patent explains that the connection between the LCD panel and
flexible substrates is checked by measuring the resistance value between external
terminals: if “electricity flows” between the terminals then the liquid crystal panel
and the flexible substrate are connected. (°020 Patent, 13:5-17, 19:32-34; Murphy
972.) This is only possible if there is a circuit path that links the terminals. (Murphy
972.)

Furthermore, the 020 Patent suggests that a “wiring” is not limited to a
physical wire, a single wire, multiple wires tied together or a wire on a single layer.
(Murphy 973.) First, the structure of a flexible substrate carrying an integrated
circuit chip is described as a “wiring substrate” that has a “wiring patterned and
formed on the base.” (°020 Patent, 7:31-39; Murphy 973.) As Dr. Murphy explains,
another name synonymous with flexible substrates carrying integrated circuit chips
is “flexible printed circuits.” (Murphy 973.) Such devices do not generally have
physical wires but rather circuit paths fixed on the surfaces or within the flexible
substrate. (Murphy 973.) Moreover, the circuits paths of these flexible substrates
pass may between different layers. (Murphy 973.)

Second, connection wirings are described as being able to “creep between the
layers [of the LCD panel] using contact holes so as to connect different panel
terminals.” (’020 Patent, 23:39-40; Murphy 974.) Connection wirings are also

described as being in some cases “connected over the layers laminated on the device
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substrate 12 without obstruction of the other wirings (for example, the data lines and
the like).” (020 Patent, 19:50-53; Murphy 974.) Contact holes and laminated layers
are characteristic circuit paths, not physical wires. (Murphy 474.) This confirms
that a “wiring” is not limited to a physical wire, a single wire, multiple wires tied

together or a wire on a single layer. (Murphy 474.)
V1. LEVEL OF ORDINARY SKILL
As of December 3, 2009, a POSITA had at least: 1) a bachelor-level degree in

electrical engineering, physics, or a related subject and two or more years of
experience working in the field of LCD displays; ii) a Master’s-level degree in
electrical engineering, physics, or a related field, and at least 1 year of experience in
the design/development of LCD displays; or ii1) a Ph.D.-level degree in electrical
engineering, physics, or a related field, and at least some experience in the area of
LCD displays. Additional education may substitute for professional experience, and

significant work experience may substitute for formal education. (Murphy 934.)

VII. DESCRIPTION OF THE PRIOR ART
A. Takenaka

Like the 020 Patent, Takenaka relates to a liquid-crystal display device where
a voltage signal is provided to the display panel through a “multiplicity of distributed
supply paths” that electrically connect panel terminals. (Takenaka at Abstract,
[0014].) Specifically, the multiplicity of distributed supply paths comprise common

lines that are provided on tape-carrier-schemed semiconductor devices connected to
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the panel, as well as a common bus line formed around the circumference of the
panel. (Takenaka at Abstract, Fig. 1.) Takenaka discloses that this arrangement of
wirings stabilizes the reference voltage signal provided to the panel’s pixels such
that the size of the panel can be increased and picture quality is improved. (Takenaka
at [0011] - [0013].)

Figure 1 illustrates a preferred embodiment for the liquid-crystal display

device of the claimed invention:

FIG, 1
CH(H CHH} CHH)
....... CH CH(H)
CHP
pcel /FB?( \F8 | (cHP FB ( PCB2
Cw2 Aol 1. ... 7 f——f///
PNL . oW2
Al owiilEAlt o A ow |lE=
owe-~Q, T oo 1 e Q s
cp ows i [[[FEy gt —ll— 8
cmvwﬁ_ . cwio  CWIO cwio CH(V)
Cw4 ! :
sust — (i : b
ow7 -l e ; SUBI
sus2—— ! : SuB2
CHP [ \ POk E 1 FB
cHoy (L \ i ; CH(V)
I T (
Ccw4 /{'. f CHP
CW5 !
y CW9 oW9 cwe ) Q
oW8
1‘ <l a CBL

(Takenaka at [0025], Fig. 1 (annotated).) The liquid-crystal display panel (PNL) is
connected on three sides to semiconductor devices (CH(H) and CH(V)) that
respectively supply video signals and scanning signals to the panel’s pixels.

(Takenaka at [0026], [0027], [0040].) The semiconductor devices also pass the
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reference voltage signal through common wires (CW2). (Takenaka at [0056].)
These common wires are connected to common wires (CW3) formed on the panel
at terminals that are illustrated as small square boxes. (Takenaka at [0056].) In turn,
these common wires (CW3) are connected to other common wires (CW10) and the
common bus line (CBL), which surrounds the panel’s display area (AR). (Takenaka
at [0037], [0058], [0070].)

Figures 3A-C show a detailed view of a semiconductor device of the preferred

invention:

FIG A FIG 38 FIG 3C

i b I
}( 2 e T PCB4  PCB4
e ]

;Ti—a::r rrrrrrrrrrrrr A”J"""r‘:?‘:lpr: LD1
oWa': '\rvvsrvK Fhehr e he he bl hehe b f: CHP CHP
o VL i ;; u '; r; u»»');;:
o 3 " X | i ™1
LD'):: TRRRME SVETIMETIVEV IV ’jﬁ‘:Lm
ol J i 8 LTH
) o - ¢ [ LD2 \
v = if mP TM2 e
] 1 OBP N
n [ LD2

OT (corresponding to OT (corresponding to
1st terminal) 2nd terminal)

B/:::"'” SuRualzERsauaze in
L ot l(_b e Tow %

(Takenaka at [0075], Figs. 3A-C (annotated).) The semiconductor device (CH(H))
comprises a chip mounted on a flexible circuit board (FB), with common wires
(CW2) formed at the sides of the board. (Takenaka at [0076], [0081].) The ends of

the common wires (CW2) are connected to an input terminal (IT) and an output
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terminal (OT), the latter of which are connected to corresponding terminals on the

panel. (Takenaka at [0076], [0085].)
B. Ito

[to relates to a liquid-crystal display device having flexible substrates that
overlap with one another, similarly to the 020 Patent. (Ito at [0008].) Each of the
substrates carry an integrated circuit for driving the liquid-crystal panel, but the
circuits are positioned close together in the substrates’ overlapping configuration,
which concentrates heat and negatively affects reliability. (Ito at [0005].) Ito solves
this problem by having offset integrated circuits. (Ito at [0007].)

Figure 6 shows the overlapping configuration of Ito’s substrates (200a, 200b):

[FIG. 6]

\
|
100 display region (10a) LW
|
|

2106 ki
\ | }Ob
é; { . | Y

f 3 ‘ - 210a
20Ca

-

i
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(Ito at [0036], Fig. 4 (annotated).) This configuration is achieved by electrically
connecting the substrates (200a, 200b) to the two rows of panel terminals (102a,

102b). (Ito at [0036], Fig. 4.)
C. Takemura

Takemura solves the same problem as the *020 Patent — checking the quality
of terminal connections used by a liquid crystal display device. (Takemura at
[0001].) Like the ’020 Patent, Takemura teaches that quality checks are necessary
because connections between an LCD panel and flexible substrates are compromised
during manufacturing. (Takemura at [0003], [0004].) For example, conductive
metal balls in the ACF used for the connections may be insufficient when pressed,
or the film may expand due to heat, causing the terminals to shift. (Takemura at
[0004].)

To solve this problem, as shown in Figure 2 below, Takemura teaches a
configuration where terminal groups (32) on the LCD panel have two short-circuited
terminals (39) on each end, and these terminals are electrically connected to

corresponding terminals on flexible substrates (37):
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[FIG. 2]

"""""""""" 4)
39_— TR ———
i — | 3 |
! 1
2_41 |
—— " : :
B i - I 4 @
. 1
. |
% = : |
e : :
~ 1 : \ | : 36: pPrinted board
T oo~ i | -

T b o tarmis
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(Takemura at [0005], [0010], Fig. 2 (annotated).) Terminals on the other ends of the
flexible substrates are electrically connected to measurement terminals (41),
whereby the resistance between the short-circuited terminals connections may be
tested. (Takemura at [0005], [0011], Fig. 2.)

Additionally, Takemura teaches that the short-circuited panel terminals are
connected to auxiliary capacitance lines (31). (Takemura at [0030], Fig. 2.) The
lines may be used for further terminal connection measurements, or they can be used

to provide a stable voltage. (Takemura at [0011], [0031].)
VIII. GROUNDS
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As evidenced by the references cited below, before December 3, 2009, a
POSITA would have known to provide connection wirings between the terminals of
an LCD panel so the LCD panel’s electrical connection with flexible substrates could
be checked through the external terminals of the flexible substrates. (Murphy
Section X.) Under the Grounds below, when reading Takenaka, Ito and Takemura,
a POSITA would understand that each of these references have the same structure
as the 020 Patent. (I/d.) Thus, there is a reasonable likelihood that Petitioner will

show that Claims 1-13 of the ’020 Patent are invalid.
A. Ground 1: Claims 1-7, 11 and 12 are Obvious over Takenaka

Claims 1-7, 11 and 12 would have been obvious in view of Takenaka to a
person of ordinary skill at the time of the 020 Patent’s filing. (Murphy 991.) Game
& Tech Co. v. Activision Blizzard Inc., 926 F.3d 1370, 1381 (Fed. Cir. 2019) (“[A]
patent can be obvious in light of a single prior art reference if it would have been
obvious to modify that reference to arrive at the patented invention.”); SIBIA
Neurosciences, Inc. v. Cadus Pharmaceutical Corp.,225 F.3d 1349, 1356 (Fed. Cir.
2000) (“In appropriate circumstances, a single prior art reference can render a claim
obvious.”). Specifically, and as explained in greater detail below, claims 1-13 recite
LCD devices and LCD panels having various configurations of connection wirings,
and it would have been obvious for a POSITA to arrive at the claimed configurations

in view of Takenaka.
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1. Independent Claim 1
[Ipre] “An electro-optical device comprising:”

To the extent the preamble is limiting, it is taught by Takenaka. (Murphy
992.) Takenaka discloses a “liquid-crystal display device|[.]” (Takenaka at Abstract;
Murphy 992.)
[la] “an electro-optical panel including:”
Takenaka discloses a “liquid-crystal display device [that] includes a liquid-
crystal display panel[.]” (Takenaka at Abstract; Murphy 993.) The LCD panel

(PNL) is shown in Figure 1 below:
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FIG, 1
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(Takenaka at [0026], Fig. 1 (annotated); Murphy 993.) A POSITA reading Takenaka

would understand that Takenaka teaches this Claim [1a]. (Murphy 993.)

[1b] “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”

Takenaka’s LCD panel is connected to semiconductor devices at the periphery

of the panel. (Takenaka at Abstract (“The liquid-crystal display device includes a

liquid-crystal display panel and a semiconductor device connected to a part of a
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periphery of the liquid-crystal display panel.”), [0028], Fig. 1; Murphy 994) A
semiconductor device comprises a chip mounted on a flexible board with lines
leading from the terminals of the chip to the periphery of the board. (Takenaka at
[0007]; Murphy 994.) These lines are electrically connected to corresponding
terminals on the LCD panel. (Takenaka at [0008] (“Such a semiconductor device
can be electrically connected to the corresponding terminals . . . [on] a part of the
periphery of the liquid crystal display panel.”), [0053] — [0054] (“[Drain signal lines
DL] further extend across the seal member SL and reach the terminals (not shown)
on the substrate SUBI. Those terminals are electrically connected to the output
terminals of the semiconductor device CH(H) through a not-shown anisotropic
conductive film”), Figs. 1, 2; Murphy 994.) Thus, a POSITA would have understood
that Takenaka’s LCD panel has a terminal portion, i.e., an area, and a terminal group,
1.e., terminals within the area. (Murphy 994.)

Moreover, a POSITA would understand the necessity for any terminals
provided on the semiconductor device to have corresponding terminals on the LCD
panel. (Murphy 995.) As shown in Figure 1 below, semiconductor devices (CH(H))

bridge between the panel (PNL) and printed-circuit boards (PCB1) and (PCB2):
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FIaG, 1
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(Takenaka at [0042], Fig. 1 (annotated); Murphy 9495.) For signals to move across
the bridges created by the semiconductor devices to reach the LCD panel, the
terminals on the semiconductor devices must be electrically connected to
corresponding terminals on the LCD panel. (Takenaka at [0076] (“The flexible
board FB is structured with . . . a plurality of output terminals OT connected to the
terminals (not shown) on the liquid-crystal display panel PNL”), Fig. 1; Murphy

195.)

Figure 3A is a detailed view of Takenaka’s semiconductor device:

31

#526706872_v1



PTAB Case No. IPR 2025-01412
U.S. Pat. No. 8,391,020

FIG 34 FiG 38 FIG 3C
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(Takenaka at [0076], Fig. 3A (annotated); Murphy 996.) In addition to the output
terminals connected via leads (LD1) to the semiconductor chip, there are two output
terminals positioned on either side of the semiconductor device that are not
connected to the semiconductor chip. (Takenaka at [0076], [0081] (“Each of these
common lines CW2 has one . . . end connected to another output terminal OT
provided parallel with the output terminals OT connected to the leads LD2”), Fig.
3A; Murphy 996.) For the same reasons noted above, a POSITA would understand
that these two output terminals are connected to corresponding first and second
terminals on the LCD panel, and the first connected pair of terminals is separated

from the second pair of connected terminals as shown in Fig. 1. (Takenaka at [0071],
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[0076], Fig. 1; Murphy 996.) A POSITA reading Takenaka would understand that
Takenaka teaches Claim [1b]. (Murphy 996.)

[1c] “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”

Takenaka discloses that the LCD panel is connected to two adjacent

semiconductor devices, as shown below:

FIaG, 1

terminal portion terminal portion
. EEEEn

CHH:  HCHHD: CHH) CH(H)
sags (:f{F) 't’fiF’
PCBI v FB)7 / (\c{np J/FB ( PCB2
N
pNL CW2 oW CW2
% CW1 CW1 il
CW6 - R N i o AL
CHPQQj:\ SRS R K 3 /F*/ FB
CH(V) H Il CW10 CW10 CW10 : E CH(V)
CW4 —t : i
sut — ||t | gL
cw7—|lll: AR ifitt [~ SuBt
CHP —{o—: P i)~ FB
CH(V) //—n‘ T \ GL —Eﬂ\f Sl
cw4 /‘:a IL—_ """ PSS TEERTLIEE e Jjj| [~ cHP
. i ] i < :
CW5 g / ! | .
y cw9 cwo cwe ) Q
cws Gl
1\ SL A

33

#526706872_v1



PTAB Case No. IPR 2025-01412
U.S. Pat. No. 8,391,020

(Takenaka at [0028], [0042], Fig. 1; Murphy 497. See also Claim [1b] supra.) Thus,
a POSITA would understand that the LCD panel has a second corresponding
terminal portion and group of terminals including third and fourth terminals
separated from each other. (Murphy 497. See also Claim [1b], supra.) A POSITA
reading Takenaka would understand that Takenaka teaches Claim [Ic]. (Murphy
997.)

[1d] “the first terminal and the fourth terminal being

electrically connected through a first connection wiring
provided on the electro-optical panel,”

Takenaka discloses that there is a need to supply LCD panels with a reference
signal having a reference potential relative to the scanning and video signals.
(Takenaka at [0009]; Murphy 998.) Takenaka provides that reference voltage signal
through a common bus line (CBL) as well as common lines (CW1), (CW2) and
(CW3). (Takenaka at [0037], [0056] (“[T]he reference voltage signal . . . is led to
the common bus line CBL through, in order, the common line CW1 .. ., the common
lines CW2 . .. and the common line[s] CW3[.]”), [0058]; Murphy 998.)

As shown in Figure 1 below, common bus line (CBL) is electrically connected

to common lines (CW3), both of which are formed on the LCD panel (PNL):
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(Takenaka at [0058], Fig. 1 (annotated); Murphy 999.) Common lines (CW3) in turn
are connected common lines (CW2) to terminals (not shown) on the LCD panel that
correspond to output terminals (OT) of semiconductor devices (CH(H)) (small
square boxes). (Takenaka at [0056] (“[C]lommon lines CW1, CW2, CW3 are to be
electrically connected together through the terminals (illustrated with square boxes
in the figure, corresponding to the references IT and OT in FIG. 3) of the
semiconductor device CH(H)[.]”) Thus, a POSITA would understand that the first

and fourth terminals are electrically connected through two common lines (CW3)
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and common bus line (CBL). (Takenaka at Fig. 1; Murphy 999. See also Claim
[1c], supra.) A POSITA reading Takenaka would understand that Takenaka teaches
Claim [1d]. (Murphy 999.)

[le] “the second terminal and the third terminal being

electrically connected through a second connection wiring
provided on the electro-optical panel;”

Takenaka further discloses that additional common lines are provided on the
LCD panel, such as common line (CW10), for stabilizing the reference voltage
signal throughout the common bus line. (Takenaka at [0070], [0073]; Murphy
9100.)

As shown in Figure 1 below, common line (CW10) provides an electrical

connection between common lines (CW3):
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(Takenaka at [0070] (“The common line CWI10 is connected between the
semiconductor devices CH(H) at their common lines CW3.”), Fig. 1 (annotated);
Murphy 4101.) Accordingly, a POSITA would understand that the LCD panel’s
second and third terminals are electrically connected through two common lines
(CW3) and common line (CW10). (Takenaka at Fig. 1 (annotated); Murphy §101.)
A POSITA reading Takenaka would understand that Takenaka teaches Claim [1e].
(Murphy q101.)

[1f] “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,”
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As shown below, Takenaka discloses multiple tape-carrier-schemed
semiconductor devices, each comprising a flexible board with output terminals in an

area that are electrically connected to corresponding terminals on the LCD panel:
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(Takenaka at [0007], [0041], [0076], [0081] Figs. 1, 3A; Murphy 9102. See also
Claim [1b], supra.) A POSITA reading Takenaka would understand that Takenaka
teaches Claim [1f]. (Murphy 9102.)

[1g] “a first external terminal connected to the first

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

As shown in Figures 1 and 3A below, Takenaka’s semiconductor device
(CH(H)) further comprises input terminals (IT) at the ends of the two common lines

(CW2):

1st and 2nd

circuit substrates F ] G ]
L]

E CH(H)E E_CH(H) i CH(H)

______ e CH(H)
CHP CHP
pegr L CHP FB) T %&\C(“p I/FB ( PCB2
CW2 | % 17 _]l/

PNL W2~ L4 , , CcW2

\—so = | CW1! CRN EE CW1 r% il

cws ~Q [~ T C Q  sL
SHP _CW5—L ||[[F=—x- S R 3 FB
SHV) i cwio  CWIO  cwio | CH(V)
CW4 —| : =
sust — [l : cHP
suB2 —llfl Ml sus2
CHP : "~ E H FB
H(V) . § GL i CHY)

1 R N J |

cowa | CHP

CW5 ¢ !

CW9 CW9 cwW9 Q
cw8 -
1\ SL A
39

#526706872_v1



PTAB Case No. IPR 2025-01412
U.S. Pat. No. 8,391,020

FIG 34 FiG 38 FIG 3C

!"b e-© ;j" /IT PCB4 PCB4

T 1 TIT T TT Ay P -
P ININ LD1
: :: :: " :: :l LA I R N
S— " LN N B N R N )
| i SE NP NP NP YA NP YA NP e Y CHP
,‘, szf Cwnnnrynniny CHP
)\} ‘:\ 'l'l ' 1'1' :"' 41’ rl:' o TMI
LDI Ry AR EEL L
"
CHP’;}’\“ TN cW2
s nn””n nnnnllnnﬂ N
THHL’, PO O TR A AN A “‘\“ “\ IBP -TMZ
LDZ \_,4 Py , " LRIRIET) A \\ \\ W \ . OBP
i .‘.':.":.’.’f.'!! i N :: :
pc4.,g:;(.::::a'3:::::::::.'33::::&::3:‘:-f . LD2

y Lb l(_c CW2

OT (corresponding to OT (corresponding to
X 1st terminal) 2nd terminal)

(Takenaka at [0081] (“Each of these common lines CW?2 has one end connected to

another input terminal IT[.]”), Figs. 1 (annotated), 3A (annotated); Murphy 9103.)
These input terminals are electrically connected to the respective output terminals at
the other end of each common line (CW2). (Takenaka at [0081], Fig. 3A; Murphy
9103.) In turn, these output terminals are electrically connected to the corresponding
terminals on the LCD panel, as discussed above. (Takenaka at [0007], [0076],
[0081], Figs. 1, 3A; Murphy 103. See also Claims [1b], [1f], supra.) Accordingly,
a POSITA would understand that Takenaka discloses first and second external
terminals on a semiconductor device that are respectively connected to the first and
second terminals on the LCD panel through the first connection terminal portion on
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the flexible board of Takenaka’s semiconductor device. (Murphy 4103.) A POSITA
reading Takenaka would understand that Takenaka teaches Claim [1g]. (Murphy

1103.)

[1h] “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;”

As shown below, Takenaka discloses multiple tape-carrier-schemed
semiconductor devices, each comprising a flexible board with output terminals that

are electrically connected to corresponding terminals on the LCD panel:
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FIa, 1

2nd connection
terminal portion

CHH:  sCH(HD: CHH) CH(H)
ssgs (:}*F) 1C:F{F)
PCBI : /FB} / (cHp FB PCB2
CW2 NNl [ \\ \ )Ig | ] /
PNL . cw2
Al ows WA owr || Sl
CWG\Qll --’ e o S _-'- Q SL
CHPQS_—{:\_ D i - 7 /IJ FB
CH(V) Y i CWI0 CWI10 CWi0 | E/— CH(V)
CW4 —t : :
suBt —— [ : :%';p
CW7 |||l AR 11111 I
suB2—— I il L sus2
CHP — L fim] P
CH(V) hﬁ)- 11 < GL E EB Al
cWa f %\, """""" gresge--d E\CHP
- x - T . b
CW5 ' 7 :' honna ;
y o/ owg cW9 cwe ) Q
cW8 cBL
1\ SL A

(Takenaka at [0007], [0041], [0076], [0081] Figs. 1 (annotated), 3A; Murphy 9104.
See also Claims [1b], [1f], supra.) A POSITA reading Takenaka would understand
that Takenaka teaches Claim [1h]. (Murphy 4104.)

[1i] “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.”

Takenaka discloses multiple tape-carrier-schemed semiconductor devices,

each with input terminals electrically connected to output terminals, which in turn
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are electrically connected to corresponding terminals on the LCD panel. (Takenaka
at [0007], [0076], [0081] Figs. 1, 3A; Murphy q105. See also Claims [1b], [1g].)
Thus, a POSITA would understand that Takenaka discloses third and fourth external
terminals on a semiconductor device that are respectively connected to the third and
fourth terminals on the LCD panel through the second connection terminal portion
on the flexible board of Takenaka’s semiconductor device. (Murphy q105.) A
POSITA reading Takenaka would understand that Takenaka teaches Claim [1i].
(Murphy 9105.)
2. Dependent Claim 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.

As shown in Figure 1 below, Takenaka discloses that some of common bus
line (CBL) and common line (CW10) extend around the circumference of display

region (AR):
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FIG, 1

OT {corresponding o7 (corresponding QT (corresponding OT (corresponding

to 1st terminal)

to 2nd terminal) to 3rd terminal) to 4th terminal)
CHH) 4 CH(H) CH(
CHP CH(H)
pca1 \ \_CHP FB) 73 cHP FB PCB2
il |
y CW2
CWi Sk CW1 — a |
E::" b_/i 3 —= —) Q SL
------- PR | ¢ = I
CW10 CWI0  CWI0 Tl —~CHV)
L ~CHP
AR || F—~— SuBi1
L SUB2
l-FB
8 \ aL | |_— CH(V)
T \
— : | TCHP
I | I \ '
CW9 CW9 CW9 Q
R CBL

(Takenaka at [0030], [0037], [0070], Fig. 1 (annotated); Murphy §106.) A POSITA
reading Takenaka would understand that Takenaka teaches Claim [2]. (Murphy

q106.)
3. Dependent Claim 3

[3a] The electro-optical device according to claim I,
wherein: each of the first and second group of terminals
configures a terminal group arranged in a predetermined
direction, and

Takenaka discloses that the first and second groups of terminals are fixed on

the LCD panel. (Murphy 4107. See also Claims [1b], [1c].) As such, the order of
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the terminals does not change, e.g., the first terminal is always on the left of the
second terminal. (Murphy 9107.) Accordingly, a POSITA would understand that
the terminal groups are arranged in a predetermined direction. (Murphy 4107.) A
POSITA reading Takenaka would understand that Takenaka teaches Claim [3a].
(Murphy 9107.)

[3b] the first terminal and the second terminal, and the

third terminal and the fourth terminal are provided at both

end sides of the predetermined direction of the terminal
group.

As shown in Figure 3A below, Takenaka discloses that common lines (CW2)

are positioned on the sides of semiconductor device (CH(H)):

FIG 34 FiG 3B FiG 3C

CH(H)
o b e I
\ =" e PCB4 PCB4

yannE S aa OTETLL L/%

T ERNONAnNanNnnok LD1
LR CE TR0y | T CHP

1 0 LAY AN A "‘l ": ] ;‘ :" l‘l 7 vt i :LDI TM‘
LD"EE NS EAETR R TH
(:F":ﬂi_ﬁ\\\_‘v ] E: o LD2
TH\éjﬁ,”:’ﬂ’::’::?uuunnuuuu wasa : IBP 'TMZ sz
LD2 3 ,,',;',;'5;’/;?;'{.7.'.' R SRR iy o8P

| EREHEESE ERHEHEE R SRR - LD2
pcé: r vuw Y JyuUuvuwuul

y

or Lb L_c cwW2

OT (corresponding to OT (corresponding to
X 1st terminal) 2nd terminal)
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(Takenaka at [0081], Fig. 3A (annotated); Murphy 9108.) The two output terminals
at the ends of common lines (CW2) are also positioned at the sides of the
semiconductor device, at the ends of the row of output terminals. (Takenaka at
[0081], Fig. 3A; Murphy 4108.) Accordingly, a POSITA would understand that the
LCD panel’s first and second terminals, and third and fourth terminals corresponding
to these output terminals are at the ends of the first and second groups of terminals,
respectively, in the predetermined direction. (Murphy 9108.) A POSITA reading

Takenaka would understand that Takenaka teaches Claim [3b]. (Murphy 9108.)
4. Dependent Claim 4

[4] The electro-optical device according to claim I,
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.

As shown in Figure 1 below, Takenaka discloses multiple semiconductor

devices (CH(H)) connected to the LCD panel (PNL) along its top side:
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Gy GHEE  on oHe
po1  ( cHP FB)SHP g (cHp FB
D S v I A | — ( P i
PNL W2~ Lot T ddow ) — —CW2
—a Q_. CW1 E ) CW1 =
CW6 ~Q ; e o - ——:p SL
cHp ows i [F== B Mi-H—-F8
CH(V) ] i cwio  CWIO  cwio [ —~CHV)
CW4 — ! \
sust — || : —oHp
E;lJEBZ ~— ' H || |1 9 SuB2
CHP — ' P E " FB
I\ . J
CW4 /{E L—= “‘ :_"‘-:' _____________________________ : CHP
CW5 [ | | !
y cwW9 CcW9 CcW9 Q
Ccw8 CBL
T SL A

(Takenaka at [0028], Fig. 1 (annotated); Murphy 9109.) The bottom side of the panel
is a second side of a direction crossing the top side of the panel. (Murphy 9109.) A
POSITA reading Takenaka would understand that Takenaka teaches Claim [4].

(Murphy 9109.)
5. Dependent Claim 5

[5a] 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,
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As shown in Figure 1 below, Takenaka discloses that the LCD panel is

connected to two pairs of adjacent semiconductor devices (CH(H)):

1stand 2nd rd and 4th
semiconductor devices F ] G. ] semiconductor devices
GHE: OHED:  HE: s :
........ (o] CH(H):
popt  ( CHP (F8) 7 rs | (o B PCB2
T e v e e ey
pNL OW2~\ Lo/ oW 1 —cw2
— 4|t cwi \ LT () el
CWe Q" T i, o U “0 Y st
CHPQS—H S N Yl —"-FB
CH(V) 31 i CWI10 Cwio cwio | [~ CH(V)
CWw4 — ! 5
sus1 — || : ~oHp
cw7—(lfl AR it 1~ sust
suB2 ———{lfl il SUB2
CHP — S E FB
CHV) //ﬁ ! . \ aL E “CH(V)
CW4 :: = —_— Jjf [ ~—cHP
CW5 ' / """ ] T \ """"" !
y CW9 Cw9 Ccw9 Q
A CBL

(Takenaka at [0028], Fig. 1 (annotated); Murphy 110. See also Claims [1b], [Ic],
supra.) The two pairs of semiconductor devices are similar in structure and are
similarly electrically connected to the LCD panel. (Takenaka at [0007], [0076],
[0081] Figs. 1, 3A; Murphy q110. See also Claims [1b], [1c], supra.) Thus,
Takenaka discloses that the LCD panel has adjacent third and fourth terminal
portions with third and fourth groups of terminals, respectively. (Murphy q110.) A
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POSITA reading Takenaka would understand that Takenaka teaches Claim [5a].
(Murphy 9110.)

[5b] 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,

Takenaka discloses two pairs of semiconductor devices, each comprising a
flexible board having output terminals that are electrically connected to
corresponding terminals on the LCD panel. (Takenaka at [0007], [0041], [0076],
[0081] Figs. 1, 3A; Murphy 111. See also Claims [1b], [1c], [1f], [1h], [5a] supra.)
A POSITA reading Takenaka would understand that Takenaka teaches Claim [5b].
(Murphy q111.)

[5¢c] the third terminal portion is 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
terminal portion is provided and an end of the electro-
optical panel,
As shown in Figure 1 below, Takenaka discloses that the third and fourth

semiconductor devices are respectively positioned between the first and second

semiconductor devices and an end of the LCD panel:
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rd and 4th
semiconductor devices

/ end of panel |

1st and 2nd
semiconductor devices

FIG, 1
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(Takenaka at [0028], Fig. 1 (annotated); Murphy 112. See also Claims [1b], [Ic],

[5a], supra.) A POSITA reading Takenaka would understand that Takenaka teaches

Claim [5c]. (Murphy q112.)

[5d] 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 two pairs of semiconductor devices are similar in structure and are

similarly electrically connected to corresponding terminals on the LCD panel.

(Takenaka at [0007], [0076], [0081] Figs. 1, 3A; Murphy q113. See also Claims
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[1b], [1c], supra.) Accordingly, a POSITA would understand that the third and
fourth groups of terminals on the LCD panel have fifth and sixth, and seventh and
eight terminals, respectively, that are each separated from one another. (Takenaka
at [0071], [0076], [0081]; Murphy q113. See also Claims 1[b], 1[c], supra.) A
POSITA reading Takenaka would understand that Takenaka teaches Claim [5d].
(Murphy 9113.)

[Se] 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 two pairs of semiconductor devices are similar in terms of structure and
how they are electrically connected to provide a reference voltage signal to the LCD
Panel. (Takenaka at [0037], [0056], [0058], [0070] Figs. 1, 3A; Murphy 4114. See
also Claims [1d], [1e], supra.) As shown in Figure 1 below, the fifth and eighth
terminals are electrically connected, and the sixth and seventh terminals are

electrically connected:
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(Takenaka at [0007], [0076], [0081] Figs. 1 (annotated), 3A; Murphy J114. See also
Claims [1d], [1e], supra.) Accordingly, a POSITA would understand that the fifth
and eighth terminals are electrically connected through two common lines (CW3)
and common bus line (CBL), whereas the sixth and seventh terminals are electrically
connected through two common lines (CW3) and common line (CW10). (Murphy
114.) A POSITA reading Takenaka would understand that Takenaka teaches Claim

[5e]. (Murphy q114.)
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[5f] 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 two pairs of semiconductor devices are similar in terms of structure and
how they are electrically connected to corresponding terminals on the LCD panel.
(Takenaka at [0007], [0076], [0081] Figs. 1, 3A; Murphy 4115. See also Claims
[1b], [1c], [1g], [1i] supra.) Accordingly, a POSITA would understand that
Takenaka discloses fifth and sixth external terminals on a semiconductor device that
are respectively connected to the fifth and sixth terminals on the LCD panel through
the panel’s third connection terminal portion. (Murphy q115.) A POSITA reading
Takenaka would understand that Takenaka teaches Claim [5f]. (Murphy 4115.)

[5g] 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.

The two pairs of semiconductor devices are similar in terms of structure and
how they are electrically connected to corresponding terminals on the LCD panel.
(Takenaka at [0007], [0076], [0081] Figs. 1, 3A; Murphy q116. See also Claims
[1b], [1c], [1g], [1i] supra.) Accordingly, a POSITA would understand that
Takenaka discloses seventh and eighth external terminals on a semiconductor device
that are respectively connected to the seventh and eighth terminals on the LCD panel

through the panel’s fourth connection terminal portion. (Murphy §116.) A POSITA
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reading Takenaka would understand that Takenaka teaches Claim [5g]. (Murphy
q116.)

6. Dependent Claim 6

[6] The electro-optical device according to claim 35,
wherein the third connection wiring is extended around
the circumference of the display region.

As shown in Figure 1 below, the third connection wiring, comprising two
common lines (CW3) and common bus line (CBL), extends around the

circumference of display region (AR):
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A
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(Takenaka at [0030], [0037], [0073], Fig. 1 (annotated); Murphy §117. See also
Claims [2], [5¢], supra.) A POSITA reading Takenaka would understand that
Takenaka teaches Claim [6]. (Murphy 4117.)

7. Dependent Claim 7

[7a] 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 two pairs of semiconductor devices are similar in terms of structure and
how they are electrically connected to corresponding terminals on the LCD panel.
(Takenaka at [0007], [0076], [0081] Figs. 1, 3A; Murphy q118. See also Claims
3[a], [5a], [5b], [5d], supra.) Accordingly, a POSITA would understand that the
third and fourth group of terminals are each arranged in a predetermined direction.
(Murphy 9118.) A POSITA reading Takenaka would understand that Takenaka
teaches Claim [7a]. (Murphy q118.)

[7b] 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.

The two pairs of semiconductor devices are similar in terms of structure and
how they are electrically connected to corresponding terminals on the LCD panel.
(Takenaka at [0007], [0076], [0081] Figs. 1, 3A; Murphy 9119. See also Claims
3[b], [5a], [5b], [5d], supra.) Accordingly, a POSITA would understand that the
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LCD panel’s fifth and sixth terminals, and seventh and eighth terminals are at the
ends of the third and fourth groups of terminals, respectively, in the predetermined
direction. (Murphy q119.) A POSITA reading Takenaka would understand that

Takenaka teaches Claim [7b]. (Murphy 4119.)
11. Independent Claim 11
[11pre] An electro-optical panel comprising:

To the extent the preamble is limiting, it is taught by Takenaka. (Murphy
9120.) Takenaka discloses a “liquid-crystal display device [that] includes a liquid-
crystal display panel[.]” (Takenaka at Abstract; Murphy 4120. See also Claim [1a].)

[11a] a substrate;

Takenaka discloses that the LCD panel “is structured with an envelope
including a substrate SUB1 (lower substrate in the figure) and a substrate SUB2
(upper substrate in the figure)[.]” (Takenaka at [0026]; Murphy q121.) A POSITA

reading Takenaka would understand that Takenaka teaches Claim [11a]. (Murphy

q121.)

[11b] a first terminal portion including a first group of
terminals having a first terminal and a second terminal
separated from each other,

Claim [11b] is substantially similar to Claim [1b], discussed in Section

VIILA.1. (Murphy 9122.)
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Here, however, the first terminal portion, first group of terminals, and first and
second terminals are designated in relation to the middle, left semiconductor device,

as shown in Figure 1 below:

FIaG, 1

1st terminal portion oT (co:respo!l(ling oT (couequn(ling
to 2nd terminal) to 1st terminal)
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CH(V) i cwio  CWIO  cwio CH(V)
suB1 7 [l ]
cw7—||l: AR it [~ sust
suB2 il il sus2
CHP — P : ] - FB
va 11: o A~ cHw)
CW4 : ‘ ------------------ e =||| I CHP

1 * |
l
CW5 o / |' [ 3 :
v o cws cW9 CW9 Q
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(Takenaka at Fig. 1 (annotated); Murphy 9123. See also Claim [1b].) A POSITA
reading Takenaka would understand that Takenaka teaches Claim [11b]. (Murphy
q123.)

[11c] 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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Claim [11c] is substantially similar to Claim [lc], discussed in Section
VIILA.1. (Murphy 9124.)

Here, however, the second terminal portion, second group of terminals, and
third and fourth terminals are designated in relation to the middle, right

semiconductor device, as shown in Figure 1 below:
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(Takenaka at Fig. 1 (annotated); Murphy 9125. See also Claim [1c].) A POSITA
reading Takenaka would understand that Takenaka teaches Claim [11c]. (Murphy
1125.)

[11d] 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,

Claim [11d] is substantially similar to the combination of Claims [5a], [5c]
and [5d], discussed in Section VIII.A.5. (Murphy 4126.) The only difference is that
the third terminal portion is not required to be adjacent to the fourth terminal portion.
(Compare Claim [11d] with Claims [5a], [5c] and [5d]; Murphy 9126.)

Here, because the third terminal portion is not required to be adjacent to the
fourth terminal portion, the third terminal portion, third group of terminals, and fifth
and sixth terminals are designated in relation to the outer, left semiconductor device,

as shown in Figure 1 below:
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FIG, 1
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(Takenaka at Fig. 1 (annotated); Murphy 127. See also Claims [5a], [5¢] and
[5d].) In this arrangement, a POSITA would understand that the third terminal
portion is between the first terminal portion and one side of the substrate (SUB1).
(Murphy 9127.) A POSITA reading Takenaka would understand that Takenaka
teaches Claim [11d]. (Murphy §127.)

[11e] 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;
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Claim [11e] is substantially similar to the combination of Claims [5a], [5c]
and [5d], discussed in Section VIII.A.5. (Murphy 4128.) The only difference is that
the fourth terminal portion is not required to be adjacent to the third terminal portion.
(Compare Claim [11e] with Claims [5a], [5c] and [5d]; Murphy 9128.)

Here, because the fourth terminal portion is not required to be adjacent to the
third terminal portion, the fourth terminal portion, fourth group of terminals, and
seventh and eighth terminals are designated in relation to the outer, right

semiconductor device, as shown in Figure 1 below:
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(Takenaka at Fig. 1 (annotated); Murphy 9129. See also Claims [5a], [5¢] and
[5d].) In this arrangement, a POSITA would understand that the third terminal
portion is between the first terminal portion and one side of the substrate (SUB1).
(Murphy 9129.) A POSITA reading Takenaka would understand that Takenaka
teaches Claim [11e]. (Murphy 9129.)

[11f] a first connection wiring configured to electrically
connect the first terminal and the fourth terminal;

Claim [11f] is substantially similar to Claim [1d], discussed in Section
VIILA.1. (Murphy 9130.)
Here, however, the first and fourth terminals are electrically connected

through two common lines (CW3) and common line (CW10), as shown in Figure 1

below:
FIG, 1
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(Takenaka at Fig. 1 (annotated); Murphy 131. See also Claim [1d].) A POSITA
reading Takenaka would understand that Takenaka teaches Claim [11f]. (Murphy

q131.)

[11g] a fifth connection wiring configured to electrically
connect the first terminal and the fifth terminal,

Claim [11d] 1s similar to the combination of Claims [1d], [1e] and [5e],
discussed in Sections VIII.A.1 and VIII.A.5. (Murphy q132.) The only difference,
here, is that the first and fifth terminals are electrically connected. (Compare Claim
[11g] with Claims [1d], [1e] and [5e]; Murphy 4132.) As shown in Figure 1 below,
the first and fifth terminals are electrically connected through two common lines

(CW3) and common bus line (CBL):
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(Takenaka at Fig. 1 (annotated); Murphy 9132. See also Claims [1d], [1e] and
[5e].) A POSITA reading Takenaka would understand that Takenaka teaches
Claim [11g]. (Murphy 9132.)

[11h] a sixth connection wiring configured to electrically
connect the second terminal and the sixth terminal;

Claim [11h] 1s similar to the combination of Claims [1d], [1e] and [5e],
discussed in Sections VIII.A.1 and VIII.A.5. (Murphy q133.) The only difference,
here, is that the second and sixth terminals are electrically connected. (Compare
Claim [11h] with Claims [1d], [1e] and [5e]; Murphy 9133.) As shown in Figure 1
below, the second and sixth terminals are electrically connected through two

common lines (CW3) and common line (CW10):

FIa, 1

2nd 1st 4th 3rd 7th 8th
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(Takenaka at Fig. 1 (annotated); Murphy 9133. See also Claims [1d], [1e] and
[5e].) A POSITA reading Takenaka would understand that Takenaka teaches
Claim [11h]. (Murphy 9133.)

[11i] a seventh connection wiring configured to

electrically connect the third terminal and the seventh
terminal;

Claim [11i] is similar to the combination of Claims [1d], [le] and [5e],
discussed in Sections VIII.A.1 and VIII.A.5. (Murphy q134.) The only difference,
here, is that the third and seventh terminals are electrically connected. (Compare
Claim [111] with Claims [1d], [1e] and [5e]; Murphy 9134.) As shown in Figure 1
below, the third and seventh terminals are electrically connected through two

common lines (CW3) and common line (CW10):

FIG, 1
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(Takenaka at Fig. 1 (annotated); Murphy 9134. See also Claims [1d], [1e] and
[5e].) A POSITA reading Takenaka would understand that Takenaka teaches
Claim [11i]. (Murphy 9134.)

[11j] an eighth connection wiring configured to

electrically connect the fourth terminal and the eighth
terminal; and

Claim [11j] is similar to the combination of Claims [1d], [le] and [5¢],
discussed in Sections VIII.A.1 and VIII.A.5. (Murphy q135.) The only difference,
here, is that the fourth and eighth terminals are electrically connected. (Compare
Claim [11j] with Claims [1d], [1e] and [5e]; Murphy 4135.) As shown in Figure 1
below, the fourth and eighth terminals are electrically connected through two

common lines (CW3) and common bus line (CBL):
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(Takenaka at Fig. 1 (annotated); Murphy q135. See also Claims [1d], [1e] and

[5e].) A POSITA reading Takenaka would understand that Takenaka teaches

Claim [11j]. (Murphy 9135.)

[11k] 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.

As shown in Figure 1 below, Takenaka discloses that the sixth and seventh

connection wirings are electrically connected through two common lines (CW3) and

common bus line (CBL):
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(Takenaka at Fig. 1 (annotated); Murphy 9136. See also Claims [1d], [1e] and
[5e].) Accordingly, a POSITA would understand that this ninth connection wiring
electrically connects the second, third, sixth and seventh terminals. (Murphy
9136.) A POSITA reading Takenaka would understand that Takenaka teaches
Claim [11k]. (Murphy 9136.)

12. Dependent Claim 12

[12a] An electro-optical device comprising: the electro-
optical panel according to claim 11;
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Claim [12a] is substantially similar to the combination of Claims [1pre] and
[1a], discussed in Section VIIL.LA.1. (Murphy 9137.) Thus, a POSITA reading
Takenaka would understand that Takenaka teaches Claim [12a]. (Murphy 9137.)

[12b] a first circuit substrate on which a first connection
terminal portion having a first group of connection
terminals to be electrically connected to the first terminal
portion is provided and

Claim [12b] is substantially similar to Claim [1f], discussed in Section
VIIL.LA.1. (Murphy 9138.) Thus, a POSITA reading Takenaka would understand

that Takenaka teaches Claim [12b]. (Murphy 9138.)

[12¢] 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;

Claim [12c] is substantially similar to Claim [1g], discussed in Section
VIIL.A.1. (Murphy 9139.) Thus, a POSITA reading Takenaka would understand
that Takenaka teaches Claim [12¢]. (Murphy 9139.)

[12d] 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

Claim [12d] is substantially similar to Claim [1h], discussed in Section
VIIL.LA.1. (Murphy 9140.) Thus, a POSITA reading Takenaka would understand

that Takenaka teaches Claim [12d]. (Murphy q140.)
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[12e] 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;

Claim [12e] is substantially similar to Claim [1i], discussed in Section
VIII.LA.1. (Murphy 9q141.) Thus, a POSITA reading Takenaka would understand
that Takenaka teaches Claim [12¢]. (Murphy q141.)

[12f] 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

Claim [12f] is substantially similar to Claim [5b], discussed in Section
VIILLA.5. (Murphy 9142.) Thus, a POSITA reading Takenaka would understand
that Takenaka teaches Claim [12f]. (Murphy 9142.)

[12g] 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

Claim [12g] is substantially similar to Claim [5f], discussed in Section
VIIL.A.5. (Murphy 9143.) Thus, a POSITA reading Takenaka would understand
that Takenaka teaches Claim [12g]. (Murphy 9143.)

[12h] 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 and
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Claim [12h] is substantially similar to Claim [5b], discussed in Section
VIILLA.5. (Murphy q144.) Thus, a POSITA reading Takenaka would understand
that Takenaka teaches Claim [12h]. (Murphy 9144.)

[12i] 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.

Claim [12i] is substantially similar to Claim [5g], discussed in Section
VIILLA.5. (Murphy 9145.) Thus, a POSITA reading Takenaka would understand

that Takenaka teaches Claim [12j]. (Murphy 9145.)

B.  Ground 2: Claims 8-10 are Obvious over Takenaka and Ito and in
further view of the Knowledge of a Skilled Artisan

Claims 8-10 are directed to an electro-optical device wherein a third terminal
portion is “arranged on a side opposed to a display region with respect to the first
terminal portion.” (’020 Patent, cl. 8; Murphy 9146.) Takenaka does not disclose
an LCD device with terminal portions in this arrangement as it would be understood
by a POSITA at the time of the 020 Patent’s filing. (Murphy 9146.) However, as
discussed below, it would have been obvious to a POSITA to configure Takenaka’s
terminal portions in Ito’s arrangement.

Motivation to Combine

A POSITA would have been motivated to combine the teachings of Takenaka

with Ito. (Murphy 9147.)
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Both references were driven by the same market force: increasing the number
of terminals on the LCD panel to improve display quality. (Takenaka at [0011]
(“[B]y reason of the increasing number of pixels . . . the number of terminals must
be increased[.]”); Ito at [0041] (“[H]aving two ranks of external circuit connecting
terminals . . . enables an increase in resolution while accommodating the need for
minituraization”); Murphy 9148.)

Moreover, both references offer solutions to reliability issues that arise from
increasing the number of pixels, albeit in slightly different ways. (Murphy 9149.)
Takenaka proposes supplying a stable reference voltage signal to the pixels through
a multiplicity of wirings, including some provided on the flexible boards of the
semiconductor devices. (Takenaka at [0014], [0015], [0018], [0011], [0012],
[0013]; Murphy 9149.) Ito proposes offsetting the integrated circuits provided on
the flexible substrates such that they do not overheat when driven. (Ito at [0005],
[0008], [0011], [0014], [0042], [0046]; Murphy 9149.)

Neither reference teaches away from the other. (Murphy 4150.) While Ito
describes its arrangement of the panel terminals being motivated by the
miniaturization of panels, it expressly acknowledges the possibility of fitting three
or more flexible substrates. (Ito at [0041], [0047]; Murphy 4150.) This matches the
number of Takenaka’s flexible substrates and, as such, a POSITA would not be

discouraged from combining the references. (Murphy 9150.)
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Modifying Takenaka to configure the terminal portions in Ito’s arrangement
would also be simple and obvious to try. (Murphy 9151.) Takenaka teaches or
renders obvious two terminal portions aligned parallel to the side of the panel.
(Takenaka at Fig. 1; Murphy §151.) Ito teaches that terminal portions may be
aligned perpendicular to the side of the panel: the one other possible arrangement
given the shape and alignment of terminals on each terminal portion shown in both
Takenaka and Ito. (Ito at Fig. 4; Murphy 4151.) As aresult, configuring Takenaka’s
terminal portions in Ito’s arrangement would have been achieved with a reasonable
expectation of success and involved simply repositioning the terminal portions.
(Murphy q151.) See Skedco, Inc. v. Strategic Operations, Inc.,287 F. Supp. 3d 1100,
1138 (D. Or. 2018) (when there is “market pressure to solve a problem, and there
are a finite number of identified, predictable solutions, a POSITA has motivation
to ‘pursue the known options within his or her technical grasp’ and if this leads to
anticipated success, it is likely not the product of innovation but of ordinary skill and

common sense[.]”) (quoting KSR, 550 U.S. at 421).
8. Independent Claim 8
[8pre] An electro-optical device comprising:

Claim [8pre] is identical to Claim [1pre]. (Murphy §152.) For the reasons
discussed in Section VIII.LA.1, a POSITA reading Takenaka and Ito would

understand that Takenaka and Ito teach Claim [8pre]. (Murphy 152.)
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[8a] an electro-optical panel including:
Claim [8a] is identical to Claim [la]. (Murphy 9153.) For the reasons
discussed in Section VIIL.A.1, a POSITA reading Takenaka and Ito would

understand that Takenaka and Ito teach Claim [8a]. (Murphy 9153.)

[8b] 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

Claim [8b] is identical to Claim [1b]. (Murphy 9154.) For the reasons
discussed in Section VIII.A.1, a POSITA reading Takenaka and Ito would
understand that Takenaka and Ito teach Claim [8b]. (Murphy 9154.)

[8c] a third terminal portion arranged on a side opposed
to a display region with respect to the first terminal
portion, 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
terminal,

Claim [8c] is similar to Claim [1c], discussed in Section VIIL.A.1. (Murphy
q155.) Here, however, a third terminal portion is arranged on a side opposed to a
display region with respect to the first terminal portion. (Murphy 9[155.)

As shown in Figure 6, Ito discloses two rows of terminals (102a, 102b) on an

electrical-optical panel (100) that has a display region (10a):
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[FIG. 6]

100 display region (10a) 210b LW
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200a

200b

=

B

(Ito at [0036], Fig. 6 (annotated); Murphy 9156.) The display region (10a) is
positioned on one side of the first connecting terminals (102b), and the second
connecting terminals (102a) are positioned on the other side as the display region.
(Ito at [0025], Figs. 1, 4-6; Murphy 9156.) In other words, the second connecting
terminals are arranged on a side opposed to a display region with respect to the first
terminal connecting terminals. (Murphy 9156.)

An additional difference, here, is that Claim [1c]’s second terminal portion,
second group of terminals, third terminal and fourth terminal are relabeled as Claim

[8c]’s third terminal portion, third terminal group, fifth terminal and sixth terminal,
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respectively. (Compare Claim [8c] with Claim [lc]; Murphy q157.) These

limitations are arranged as shown in Figure 1 below:
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(Ito at Fig. 1 (annotated); Murphy 4157.) Thus, a POSITA would understand that
Takenaka’s terminal portions may be configured in Ito’s arrangement, each having
a group of terminals with two terminals separated from each other. (Murphy 9157.)
A POSITA reading Takenaka and Ito would understand that Takenaka and Ito teach

Claim [8c]. (Murphy §157.)
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[8d] the first terminal and the fifth terminal being
electrically connected through a fifth connection wiring
provided on the electro-optical panel,

Claim [8d] is similar to Claim [1d], discussed in Section VIII.A.1. (Murphy
158.) Here, however, the first terminal is connected to the fifth terminal by a fifth
connection wiring. (Murphy q158.)

As demonstrated in Sections VIII.A.1, VIII.LA.5 and VIII.A.11, Takenaka’s
LCD panel terminals are electrically connected by connection wiring comprised of
some combination of common lines (CW3), and common line (CW10) or common
bus line (CBL), no matter their arrangement. (Takenaka at Fig. 1; Murphy 94159.
See also Claims [1d], [1¢], [Se], and [11f]-[11j], supra.) The same holds true for the
first and fifth terminals, here. (Murphy 4159.) As shown in Figure 1 below, the first
and fifth terminals, configured in Ito’s arrangement, are electrically connected by

Takenaka’s two common lines (CW3) and a portion of common bus line (CBL):
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(Ito at Fig. 1 (annotated); Murphy 9159.) Thus, a POSITA would understand that

the first and fifth terminals are electrically connected by a fifth connection wiring

provided on the electro-optical panel. (Murphy q159.) A POSITA reading Takenaka

and Ito would understand that Takenaka and Ito teach Claim [8d]. (Murphy q159.)
[8e] the second terminal and the sixth terminal being

electrically connected through a sixth connection wiring
provided on the electro-optical panel;
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Claim [8e] is similar to Claim [1e], discussed in Section VIILLA.1. (Murphy
160.) Here, however, the second terminal is connected to the sixth terminal by a
sixth connection wiring. (Murphy 9160.)

As demonstrated in Sections VIII.A.1, VIII.A.5 and VIII.A.11, Takenaka’s
LCD panel terminals are electrically connected by connection wiring comprised of
some combination of common lines (CW3), and common line (CW10) or common
bus line (CBL), no matter their arrangement. (Takenaka at Fig. 1; Murphy q161.
See also Claims [1d], [1¢], [5Se], [8d] and [11f]-[11j], supra.) The same holds true
for the second and sixth terminals, here. (Murphy q161.) As shown in Figure 1
below, the second and sixth terminals, configured in Ito’s arrangement, are

electrically connected by Takenaka’s two common lines (CW3) and common bus

line (CBL):
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(Ito at Fig. 1 (annotated); Murphy 4161.) Thus, a POSITA would understand that
the second and sixth terminals are electrically connected by a sixth connection
wiring provided on the electro-optical panel. (Murphy q161.) A POSITA reading
Takenaka and Ito would understand that Takenaka and Ito teach Claim [8e].
(Murphy 9161.)

[8f] 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,
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Claim [8f] is identical to Claim [1f]. (Murphy 9162.) For the reasons
discussed in Section VIII.A.1, a POSITA reading Takenaka and Ito would
understand that Takenaka and Ito teach Claim [8f]. (Murphy 9162.)

[8g] 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

Claim [8g] is identical to Claim [1g]. (Murphy 94163.) For the reasons
discussed in Section VIII.A.1, a POSITA reading Takenaka and Ito would
understand that Takenaka and Ito teach Claim [8g]. (Murphy 163.)

[8h] 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,

Claim [8h] is substantially similar to Claim [1h], discussed in Section
VIIL.A.1. (Murphy 9164.) The only differences, here, are that Claim [1h]’s second
circuit substrate, second connection terminal portion and second group of connection
terminals are relabeled as Claim [8h]’s third circuit substrate, third connection
terminal portion and third group of connection terminals, respectively. (Compare
Claim [8h] with Claim [1h]; Murphy 9164.) Thus, a POSITA reading Takenaka and
[to would understand that Takenaka and Ito teach Claim [8h]. (Murphy 9164.)

[8i] a fifth external terminal electrically connected to the

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

Claim [8i] is substantially similar to Claim [11], discussed in Section VIII.A.1.
(Murphy 9165.) The only differences, here, are that Claim [1i]’s third and fourth
external terminals are relabeled as Claim [81]’s fifth and sixth external terminals,
respectively. (Compare Claim [8i] with Claim [1i]; Murphy 4165.) Thus, a POSITA
reading Takenaka and Ito would understand that Takenaka and Ito teach Claim [8i].
(Murphy 9165.)

9. Dependent Claim 9

[9] The electro-optical device according to claim &,
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.

As shown in Figure 1 below, the fifth and sixth connection wiring are provided

at an end side of the LCD panel rather than the display region (10a):
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[FIG. 1]
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(Ito at Fig. 1 (annotated); Murphy 4166.) A POSITA reading Takenaka and Ito

would understand that Takenaka and Ito teach Claim [9]. (Murphy 9166.)

10. Dependent Claim 10

[10a] The electro-optical device according to claim &,
wherein: each of the first and third group of terminals
configures a terminal group arranged in a predetermined

direction, and

Claim [10a] is substantially similar to Claim [3a], discussed in Section

VIIL.A.3. (Compare Claim [10a] with Claim [3a]; Murphy 9167.) Thus, a POSITA
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reading Takenaka and Ito would understand that Takenaka and Ito teach Claim
[10a]. (Murphy 9167.)
[10b] 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.

Claim [10b] is substantially similar to Claim [3b], discussed in Section
VIIL.A.3. (Compare Claim [10b] with Claim [3b]; Murphy §168.) Thus, a POSITA
reading Takenaka and Ito would understand that Takenaka and Ito teach Claim
[10b]. (Murphy 9[168.)

C. Ground 3: Claims 1-7 and 13 are Obvious over Takemura

Claims 1-7 and 13 would have been obvious in view of Takemura to a person
of ordinary skill at the time of the 020 Patent’s filing. (Murphy 4169.) Game &
Tech, 926 F.3d at 1381; SIBIA, 225 F.3d at 1356. Specifically, and as explained in
greater detail below, claims 1-7 and 13 recite LCD devices and LCD panels having
various configurations of connection wirings, and it would have been obvious for a

POSITA to arrive at the claimed configurations in view of Takemura.
1. Independent Claim 1
[1pre] “An electro-optical device comprising:”

To the extent the preamble is limiting, it is taught by Takemura. Takemura
discloses a “liquid crystal display device.” (Takemura at [0001]; Murphy 170.)

[la] “an electro-optical panel including:”
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Takemura discloses a liquid crystal display device configured with a “liquid
crystal panel.” (Takemura at [0001]; Murphy 9171.) As shown in Figure 2 below,
the LCD panel “is composed of a transparent first insulating substrate (30) and a

transparent opposing substrate facing each other, with liquid crystals injected

between them.”:

[FIG. 2]

4)
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! — ' h I
:—— ' ]
32 ,:’—E ¥ I
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1 NG ' ¢ =
: : :
1 N
% : !
RPP— ' o i .
. ' \ [ I 36+ Printed board
n Gate / : 1 . . . i‘=q
terminals E - —_ . — | I — : g‘_‘__,_.
/. 1 | 39: Panel terminal
B .
30 ¢ 1stinsulating substrate 31 : Auwdiary 3 : Drain terminals

capaatance ne

(Takemura at [0021], Fig. 2 (annotated); Murphy 9171.) A POSITA reading

Takemura would understand that Takemura teaches Claim [1a]. (Murphy q171.)

[1b] “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”
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As shown in Figure 2 below, Takemura discloses that a first portion of the

LCD panel has “panel terminals (39) [] provided at both ends of a gate terminal

group (32):

7 36: Printed board

[ i 39: Panel terminal

T_-'_—-sé:\

(Takemura at [0029], Fig. 2 (annotated); Murphy 9172.) A POSITA reading
Takemura would understand that Takemura teaches Claim [1b]. (Murphy §172.)

[Ic] “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”
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As shown in Figure 2 below, Takemura discloses that a second portion of the
LCD panel, adjacent to the first portion, has “panel terminals (39) [] provided at

both ends of a gate terminal group (32)”:

35 %
) J
ﬂ [L 7
o’ 39
- LA
i ———

........

o~ 3rd términal
32 36: Printed board

(

Panel termnal

~ 4th terminal

[l

(Takemura at [0029], Fig. 2 (annotated); Murphy 9173.) A POSITA reading

Takemura would understand that Takemura teaches Claim [1c]. (Murphy 9173.)

[1d] “the first terminal and the fourth terminal being
electrically connected through a first connection wiring
provided on the electro-optical panel,”
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Takemura discloses that the panel terminals may be used to supply a stable
voltage to the LCD panel. (Takemura at [0031] (“The second aspect of the present
invention uses the panel terminals as terminals for auxiliary capacitance[.]”), [0033];
Murphy §174.) As shown in Figure 2 below, this is accomplished by “contact[ing]”
the panel terminals (39), such as the first and fourth terminals to auxiliary

capacitance lines (31) on the insulating substrate (30):

T-flm ______ e \Mm;

30 : 1st insulating substrate

[FIG. 2]
y‘ e a
iﬂ W 7
""""""""""" &)
39_— - Z : R i R RS :
! I
2__4— E v |
e N : 2 @
: :
R | !
r—— \ -
~ 1 : | y 36: printed board
u' S:r(neunals /§ : !

31: Audiary 3 : Drain terminals
capaatance kne

(Takemura at [0030] (“[T]he panel terminal on the gate terminal side is in contact
with an auxiliary capacitance line[.]”), Fig. 2 (annotated); Murphy §174.) A POSITA

would understand that the contact with the auxiliary capacitance line is an electrical

88

#526706872_v1




PTAB Case No. IPR 2025-01412
U.S. Pat. No. 8,391,020

connection because an auxiliary capacitance signal 1s supplied. (Takemura at [0029]
— [0031], [0033], Fig. 2; Murphy 9174.) A POSITA reading Takemura would

understand that Takemura teaches Claim [1d]. (Murphy §174.)

[le] “the second terminal and the third terminal being
electrically connected through a second connection wiring
provided on the electro-optical panel;”

As shown in Figure 2 below, second and third panel terminals (39) “contact”

auxiliary capacitance lines (31) on the insulating substrate (30):

[FIG. 2]
34
f

ﬁlﬁ i iﬁ [l _____ li .
39 ; ETTTPPIERST PP PPPT I l
! 1
A .
I ——— |
! :
! I
iﬁ_ : [ :

- ' g ; -

1 ' ' :
P:Gre AT . | : i 36 Printed board
terminals ﬁ ,

39: panel terminal

31 : Audkary KO

capaatance ne

30 : 1stinsulating substrate : Drain terminals

(Takemura at [0030], Fig. 2 (annotated); Murphy 9175.) A POSITA would

understand that the contact with the auxiliary capacitance line is an electrical
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connection because an auxiliary capacitance signal is supplied. (Takemura at [0029]
— [0031], [0033], Fig. 2; Murphy 9175.) A POSITA reading Takemura would

understand that Takemura teaches Claim [1e]. (Murphy q175.)

[1f] “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;”

As shown in Figure 2 below, Takemura discloses that tape automated bonding
(“TAB”) (37) is a flexible substrate between the LCD panel and printed circuit board

(36):

A

(A
l 1y
8

M

ﬁ'z'—lﬂi

—'_“32 36: Printed board
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(Takemura at [0013] (“The connecting means is a flexible substrate, generally
TABI.]”), [Reference Numbers], Fig. 2 (annotated); Murphy 9176.) Takemura
further discloses that a group of “terminals (or wiring serving as terminals) are
provided on the left . . . side[] of the TAB” and that “panel terminals [(39)] are
connected to wiring via left-side terminals of the TABJ[.]” (Takemura at [0013],
[0015],[0017],[0029], [0030]; Murphy 4176.) In other words, the left side terminals
of TAB (37) are a first group of connection terminals in a first connection terminal
portion to be electrically connected to the first terminal portion of the LCD panel.
(Murphy q176.) A POSITA reading Takemura would understand that Takemura
teaches Claim [1f]. (Murphy §176.)

[1g] “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”

As shown in Figure 2 below, Takemura discloses that “terminals (or wiring
serving as terminals) are [also] provided on the . . . right side[] of the TAB” and that
“panel terminals [(39)] are connected to wiring via left-side terminals of the TAB
[(37)], and the right ends of the wiring extend to the right edge of the TAB and are

connected to the [right-side] terminals” of TAB (37):
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k P | . | ~rrys i

| T — ZNha/Ae na
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[ - TR 36: pPrinted board

(Takemura at [0013], [0015], [0017], [0029], [0030], Fig. 2 (annotated); Murphy

9177.) A POSITA would understand that wiring (40) between the left and right-side

terminals of TAB (37) may comprisea metal film such as copper. (Murphy §177.)

In other words, the right-side terminals of the TAB include first and second external

terminals which are connected to the first and second panel terminals, respectively,

through the first connection terminal portion. (Murphy §177.) A POSITA reading

Takemura would understand that Takemura teaches Claim [1g]. (Murphy §177.)
[1h] “a second circuit substrate including: a second

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

Takemura discloses that “ewo TABs (37) like the one shown in FIG. 2 may be
provided on each side edge” of the LCD panel (Takemura at [0028]; Murphy q178.)
Thus, a POSITA would understand that the second TAB is structured similarly to
the first TAB such that a second circuit substrate includes a second connection
terminal portion having a second group of connection terminals to be electrically
connected to the second terminal portion. (Murphy 4178. See also Claim [1f],
supra.) A POSITA reading Takemura would understand that Takemura teaches
Claim [1h]. (Murphy 9178.)

[1i] “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.”

Takemura discloses that the LCD panel is connected to two TABs. (Takemura
at [0028]; Murphy q179.) Thus, a POSITA would understand that the second TAB
is structured similarly to the first TAB such that the second circuit substrate includes
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.
(Murphy 9179. See also Claim [1g], supra.) A POSITA reading Takemura would

understand that Takemura teaches Claim [11]. (Murphy 9179.)

93

#526706872_v1



PTAB Case No. IPR 2025-01412
U.S. Pat. No. 8,391,020

2. Dependent Claim 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.

As shown in Figure 2 below, Takemura discloses that a portion of the panel

terminals’ (39) “contacts” to auxiliary capacitance line (31) extends around the

circumference of the display region:

[FIG. 2]

1st terminal

/3L

-

39_~
Qﬁ
. Gate /, 36: Printed board

terminals _

— r————— display region
3/='/ t : Panel terminal
: .’,mi""" T am b g ¥ 4th terminal

30 : 1st insulating substrate At 33 : Orain terminals
capaatance kne

(Takemura at [0014], [0029] —[0031], [0033], Fig. 2 (annotated); Murphy 180. See

also Claim 1[e], supra.)
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Alternatively, Takemura discloses that the panel terminals may be used as
rescue terminals that are “in contact with a rescue line extending around the display
region.” (Takemura at [0033]; Murphy §181.) In this case, the rescue line takes the

place of the “contacts” to auxiliary capacitance line (31), as shown in modified

Figure 2 below:
[FIG. 2] [modified]
t ter al
s — ! E=—
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- :
;
1
R |
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- ~ 1 Y 36: printed board
R orminals /E : v display region
] : Panel termnal
E - mme = mmfen - —————— 4th terminal
- l---{--}ﬂiﬂ_
30 : 1stinsulating subs:rate 31: Auwdiary T3 : Drain terminals
capaatance ne

(Takemura at [0033], Fig. 2 (modified) (annotated); Murphy q181.) Thus, a POSITA

reading Takemura would understand that Takemura teaches Claim [2]. (Murphy

q181.)
3. Dependent Claim 3
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[3a] The electro-optical device according to claim I,
wherein: each of the first and second group of terminals
configures a terminal group arranged in a predetermined
direction, and

Takemura discloses that the first and second groups of terminals are fixed on
the LCD panel. (Takemura at [0028], Fig. 2; Murphy 9182. See also Claims [1b],
[Ic].) As such, the order of the terminals does not change, e.g., the first terminal is
always above the second terminal. (Murphy §182.) Accordingly, a POSITA reading
Takemura would understand that Takemura teaches Claim [3a]. (Murphy 9182.)

[3b] the first terminal and the second terminal, and the

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

group.

As shown in Figure 2 below, Takemura discloses that the “panel terminals

(39) are provided at both ends of a gate terminal group (32)”:
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(Takemura at [0029], Fig. 2 (annotated); Murphy 9183.) Thus, a POSITA reading

Takemura would understand that Takemura teaches Claim [3b]. (Murphy §183.)

4. Dependent Claim 4

[4] The electro-optical device according to claim I,
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.

As shown in Figure 2 below, Takemura discloses that the first and second
terminal portions, indicated by the first and second terminal groups, respectively, are

provided along the right side of the LCD panel:
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[FIG. 2]
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(Takemura at Fig. 2 (annotated); Murphy §184.) The left side of the panel is a second
side of a direction crossing the right side of the panel. (Murphy 9184.) Thus, a
POSITA reading Takemura would understand that Takemura teaches Claim [4].
(Murphy 9184.)

5. Dependent Claim 5

[5a] The electro-optical device according to claim I,
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,

As shown in Figure 2, Takemura discloses four portions of the LCD panel,

each with a terminal group (32):
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[FIG. 2]
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(Takemura at [0014], [0021], Fig. 2 (annotated); Murphy q185.) The third and fourth
terminal portions with third and fourth groups of terminals, respectively, are adjacent
to each other on the left side of the LCD panel. (Murphy q185.) A POSITA reading
Takemura would understand that Takemura teaches Claim [5a]. (Murphy q185.)

[5b] 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,
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Takemura discloses that “ewo TABs (37) like the one shown in FIG. 2 may be
provided on each side edge.” (Takemura at [0028]; Murphy §186.) There are no
differences between the TABs structurally or how they are electrically connected to
their respective terminal portions and groups of terminals. (Takemura at [0028];
Murphy §186. See also Claim [1f], [ 1h], supra.) Thus, Takemura discloses third and
fourth flexible substrates, provided on the left side of the LCD panel, the third
substrate including a third connection terminal portion having a third group of
connection terminals to be electrically connected to the third terminal portion, and
the fourth substrate including a fourth connection terminal portion having a fourth
group of connection terminals to be electrically connected to the fourth terminal
portion. (Murphy 9186.) A POSITA reading Takemura would understand that
Takemura teaches Claim [5b]. (Murphy 9186.)

[5c] the third terminal portion is 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

terminal portion is provided and an end of the electro-
optical panel,

Takemura discloses that the number of TABs provided on any side of the LCD
panel “is not limited, and one [TAB] may be provided on each side edge, or three
or more may be provided on each side edge.” (Takemura at [0028]; Murphy q187.)

In the case where four TABs are provided on the right side of the LCD panel, a
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POSITA would understand that there are also four corresponding terminal portions
and groups of terminals that are electrically connected to the TABs because the
TABs’ purpose is to connect the LCD panel to a printed circuit board. (Takemura
at [0029], [0030]; Murphy §187.)

For example, Takemura’s LCD panel with four TABs (two shown), four
terminal portions and four groups of terminals along the right side of the LCD panel

would be arranged as shown in modified Figure 2 below:
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[FIG. 2] [modified]
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(Takemura at Fig. 2 (modified) (annotated); Murphy §188.) The third and fourth
terminal portions and third and fourth groups of terminals remain adjacent to each.
(Murphy q188.) Moreover, there are no differences between the TABs structurally
or how they are electrically connected to their respective terminal portions and
groups of terminals. (Takemura at [0028]; Murphy 4188.) Thus, a POSITA would

understand that, in this arrangement, the third terminal portion is provided between
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the first terminal portion and an end of the LCD panel, and the fourth terminal
portion is provided between the second terminal portion and an end of the electro-
optical panel. (Murphy 4188.) A POSITA reading Takemura would understand that
Takemura teaches Claim [5¢]. (Murphy 9188.)

[5d] 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

There are no structural differences between each of the terminal groups.
(Takemura at [0014], [0021], [0029], Fig. 2; Murphy q189. See also Claim 1[b],
1[c], [5a], supra.) Thus, Takenaka discloses that the third group of terminals has
fifth and sixth terminals separated from each other, and the fourth group of terminals
has seventh and eighth terminals separated from each other, as shown in modified

Figure 2 below:
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36: Printed board

INNENES

¥ 8th terminal

(Takemura at [0029], Fig. 2 (modified) (annotated); Murphy §189.) A POSITA
reading Takemura would understand that Takemura teaches Claim [5d]. (Murphy

1189.)

[Se] 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,
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There are no differences between the first and second, and third and fourth
terminal groups, or how their respective panel terminals “contact” the auxiliary

capacitance lines on the LCD panel, as shown in modified Figure 2 below:

[FIG. 2] [modified]
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(Takemura at [0014], [0021], [0029]-[0031], [0033], Fig. 2 (modified) (annotated);

Murphy 9190. See also Claim [1d], [1e], supra.) Accordingly, a POSITA would
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understand that 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.
(Murphy 9190.) A POSITA reading Takemura would understand that Takemura
teaches Claim [5e]. (Murphy 9190.)

[5f] 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

There are no differences between the TABs structurally or how they are
electrically connected to their respective terminal portions and groups of terminals.
(Takemura at [0013], [0015], [0017], [0028]-[0030]; Murphy q191. See also Claims
[1g], [1i], [5b], [5d], supra.) Thus, Takemura discloses that 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, as shown in modified Figure 2 below:
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(Takemura at Figure 2 (modified) (annotated); Murphy q191.) A POSITA reading
Takemura would understand that Takemura teaches Claim [5f]. (Murphy 4191.)
[5g] 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.

There are no differences between the TABs structurally or how they are
electrically connected to their respective terminal portions and groups of terminals.
(Takemura at [0013], [0015], [0017], [0028]-[0030]; Murphy q192. See also Claims
[1g], [11], [5b], [5d], supra.) Thus, Takemura discloses that 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
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terminal electrically connected to the eighth terminal. (Murphy 9192.) A POSITA
reading Takemura would understand that Takemura teaches Claim [5g]. (Murphy

192.)
6. Dependent Claim 6

[6] The electro-optical device according to claim 5,
wherein the third connection wiring is extended around
the circumference of the display region.

Takemura discloses that panel terminals may be used as “rescue terminals,”
as an alternative to being used to supply signals to the auxiliary capacitance line.
(Takemura at [0033]; Murphy 9193.) In this case, Takemura discloses that “rescue
terminals will be in contact with a rescue line extending around the display region.”
(Takemura at [0033]; Murphy 4193.) Accordingly, a POSITA would understand
that the third connection wiring electrically connecting the fifth and eighth terminals
may comprise a rescue line extended around the circumference of the display region,

as shown in modified Figure 2 below:
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[FIG. 2] [modified]

32: Gate A\ :
terminals © s 14— disp|ay region
S - -----—--m) ¥ 8th terminal
|---,--|W -
\ \ \
K<)
30’ 1stinsulating substrate 31 : Audiary 33 : Drain terminals

capaatance ne

(Takemura at [0033], Fig. 2 (modified) (annotated); Murphy 94193.) A POSITA

reading Takemura would understand that Takemura teaches Claim [6]. (Murphy
q193.)

7. Dependent Claim 7
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[7a] 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

Similarly to the first and second groups of terminals, Takemura discloses that
the third and fourth groups of terminals are fixed on the LCD panel. (Takemura at
[0028]; Murphy 4194. See also Claims [1b], [1c], [3a], supra.) As such, the order
of the terminals does not change, e.g., the fifth and seventh terminals are always
above the sixth and eighth terminals, respectively. (Murphy 4194.) Accordingly, a
POSITA would understand that the terminal groups are arranged in a predetermined
direction. (Murphy 4194.) A POSITA reading Takemura would understand that
Takemura teaches Claim [7a]. (Murphy 9194.)

[7b] 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.

As shown in modified Figure 2 below, similarly to the first through fourth
terminals, Takemura discloses that the fifth and sixth, and seventh and eighth “panel

terminals (39) are provided at both ends of a gate terminal group (32)”

110

#526706872_v1



PTAB Case No. IPR 2025-01412
U.S. Pat. No. 8,391,020

1l
{m
)

36: Printed board

LA

= e~ 7th terminal

pa— -.m) ‘\ gth terminal
.

(Takemura at [0029], Fig. 2 (modified) (annotated); Murphy 9195.) A POSITA

, —
T

reading Takemura would understand that Takemura teaches Claim [7b]. (Murphy

1195.)
13. Dependent Claim 13

[13] An electronic apparatus comprising the electro-
optical device according to claim 1.

Takemura discloses that the LCD device of Claim 1 may be incorporated into
an LCD projector. (Takemura at [0027] (“[P]rinted circuit board (36) is hollow in
the center for use in an LCD projector.”); Murphy 9196.) A POSITA reading

Takemura would understand that Takemura teaches Claim [13]. (Murphy 9196.)

111

#526706872_v1



PTAB Case No. IPR 2025-01412
U.S. Pat. No. 8,391,020

IX. CONCLUSION

For the reasons above, claims 1-13 are obvious.
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Back-up Counsel
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