Atty Docket No: 1013.1297
Client Ref: J0148216US0O1l

ABSTRACT

A flexible substrate includes a substrate body; a
plurality of lines that are arranged on the substrate body;
a plurality of connection terminals that are arranged on an
end portion of the substrate body and electrically connected
to the respective lines; an integrated circuit that is
arranged on the substrate body and electrically connected to
at least one of the lines; and an inspection electrode that
is arranged on the substrate body and electrically connected
to the integrated circuit and capable of outputting a signal

processed in the integrated circuit.
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What is claimed is:

1. A flexible substrate comprising:

a substrate body;

a plurality of lines that are arranged on the substrate
body;

a plurality of connection terminals that are arranged
on an end portion of the substrate body and electrically
connected to the respective lines;

an integrated circuit that is arranged on the substrate
body and electrically connected to at least one of the
lines; and

an inspection electrode that i1s arranged on the
substrate body and electrically connected to the integrated
circuit and capable of outputting a signal processed in the

integrated circuit.

2. The flexible substrate according to claim 1,
wherein

the inspection electrode outputs a signal that is not
input to or output from the integrated circuit through the

plurality of connection terminals.

3. The flexible substrate according to claim 1 further

comprising:
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a first switching section that switches an operation of
the inspection electrode on/off to cause the inspection
electrode to output or not to output the signal processed in

the integrated circuit.

4, The flexible substrate according to claim 1 further
comprising:
a second switching section that switches the types of

signals that are to be output from the inspection electrode.

5. The flexible substrate according to claim 1 further
comprising:
an amplifier that amplifies the signal that is to be

output from the inspection electrode.

6. The flexible substrate according to claim 1,
wherein
the inspection electrode has a width larger than the

widths of the lines.

7. An electro-optical device comprising:

the flexible substrate according to any of claims 1 to
6 and;

an electro-optical panel that is electrically connected

to the flexible substrate through the connection terminals.
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8. An electronic device comprising the electro-optical

device according to claim 7.
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SEIKO EPSON Ref. No.: J0148216US01 Attorney’s Ref. No.

Declaration and Power of Attorney For Patent Application

RO ER

As a below named inventor, | hereby declare that:

T, FRAOBAOD A OHE My residence, post office address and citizenship are as stated

next to my name.

UKL NS
T A HEHIING

B L
TV,
) HL<

{ believe | am the original, first and sole inventor (if only one
name is listed below) or an original, first and joint inventor (if
plural names are listed below) of the subject matter which is

B o

FLOLBSEEROES) HU claimed and for which a patent is sought on the invention
entitled
LA IVER, WICESHAEEERUETIHRES FLEXIBLE SUBSTRATE, ELECTRO-OPTICAL DEVICE, AND

ELECTRONIC DEVICE

FFREOM T HERR WO Sk the specification of which is attached hereto unless the
fottowing box is checked:

[ was filed on as United States Application
Number or PCT International Application Number
and was amended on ____ (if applicable).

Fey [P

| hereby state that | have reviewed and understand the contents
of the above identified specification, including the claims, as
amended by any amendment referred to above.

1 acknowledge the duty to disclose information which is material
to patentability as defined in Title 37, Code of Federa
Regulations, Section 1.56.

Burden Hour Statement: This form is estimated to take 0.4 hours to complete. Time will vary depending upon the needs of the individual case.
Any comments on the mmount of time yvou are required to complete this form should be sent to the Chief Information Officer, Patent and
Trademark Office. Washington, DC 20231, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner of
Patents and Trademarks, Washington, DC 20231,
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TVBRFRAE03 6 55 () HcES< HERHE. X3AR
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ICRFERTSLLbIC, BFEREERLTVD, RHEOMZ
HREhEHEFILRRETEOARUBE LTI Fk~—
Z2FHBILT. RLTHET,

[ hereby claim foreign priority under Title 35, United States Code,
Section 119 {a}-{d) or 365(b) of any foreign application(s) for
patent or inventor's certificate, or 365(a) of any POCT
International application which designated at least ons country
other than the United States, listed befow and have also identified
below, by checking the box, any foreign application for patent or
inventor’ s certificate, or PCT Intemational application having a
filing date before that of the application on which priority is
claimed,

Prior Foreign Application(s) Priority Not Claimed
HETOETHE ReigEBuL
2009-069825 Japan 23/March/2009 (]
{Number) {Country) {Day/Month/Year Filed)
() (E8) (HBSEA B)
{Number) {Country} (Day/Month/Ysar Filed)
(#B) @m8) (HRER B)

L. WIS HEEEAL 1 0R()HEEVWTTROXER
FHE I RSN I S xR LET,

1 hereby claim the benefit under Titls 35, United States Cods,
Section 119 (8) of any United States provisional application{s)
listed below.

{Application No.) {Filing Date)
(HRES) {(HE8)

AR TROXEEATISH]L 2 0 R XV CTROXRS
FHBICRE SN AER, VREEBE L TOW3NFE IR
36 5% (cIRBESCHHMLoSRERLEY, £, KHBIO
BHRBEONTHKEEAT I 51 1 2 4048 1 TRILMN
BARXNTHRESINWEFECERTT 2 RENTHECHARSL
TWRWRY  TO&TREBHBIGRIUE LB TAEBGoRE
EAELIIRFRIRVEREHE ¥ COMBBICAEINE,
ERRUEAFI THI NS 6B CEBINLB/ERBONE
CEF3EERRCESVWCHREESHD 2 LERBLTY
i ?-t

{Application No.) {Filing Date)

{HEER) ¢..1.::°))]
{ hereby claim the benefit under Title 35, United States Cods,
Saction 120 of any United States application{s), or 365 (c) of any
PCT Intermational application designating the United States,
listed below and, insofar as the subjsct matter of sach of the
claims of this application is not disclosed in the prior United
States or PCT International application in the manner provided by
the first paragraph of Title 35, United States Code, Section 112,1
acknowledge the duty to disclose information which is material to
patentability as defined in Title 37, Code of Faderal Regulations,
Saction 1.56 which bscame aveilable between the filing date of
the prior application and the national or PCT intemational filing
date of application:

{Application No.) {Filing Date)} (Status: Patented, Pending Abandoned)
(BT (W) (RN /RN THK. RED. RREH)
{Application No.} {Filing Date)} (Status: P d, Panding. Abandoned)
(B (HEE) (BN - AN TR, RED., KRR

B, B H ORI CTAE BB R CRMATEL 5 REH
HETHD IoRBARLEANRLAOBLS L 5 I0H3<
BUMNETHRTCHILBLTVB I L S LB ELE
BAORARCEN L RGOITHILKBERT 1 3@F100

TRRESE flgEhinii LLRZolAIz Ly R
hdTe, TLXEDE I RMBIZE2BBOMRAETLE,
ML, VB HFTShEBFOABENEDRI I LB
BL., Lo IR EBOITE S HEERLET,

1 hereby declare that all statements made herein of my own
knowledge are true and that all statements made on information
and belief are balieved to be true; and further that these
statements were made with the knowledge that willful false
statements and the lke s0 made are punisheble by fine or
imprisonment, or both, under Section 1001 of Title 18 of the
United States Code and that such willful false statements may
Jjeopardize the validity of the application or any patent issued
thereon.
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Approved for use through 9/3048 OMB 0661-0032

Patont and Trademark Offica; 11.S. DEPARTMENT OF COMMERCE
trol number.

POWER OF ATTORNEY: As a named inventor, [ hereby appoint
the following attomey(s) and/or patent agent(s) assosiated with

392-8502 BABRBRIGHTAHM=THIASH
T R ATV Sk d

BRB st [E312N{TREL AR LR G/ A the Customer Number: [53124] to prosecute this application and
By ERT S, transact all business in the Patent and Trademark Office.
fut b o Send Correspondence tx
53124 53124
HENEEGE . EHNECRERD) Direct Telephona Calls to: {name and telephons number}
— g IR BHER Full name of sale or first inventor
L5 B3 Katsutoshi UENO
RAHAOBL a8 Inventor's signature Date
L% A 2004 37 60 . | -
' Kagutoshi Ueino Mo, &, 200¢

k2 S ' N Residence

848 = @5 §¢ . 5 !?zf {r Chipo ~shi N 1yagztug “Egt! apan
EE Citizenship

BA Japan
EH Post Office Addrass

/0 SEIKO EPSON CORPORATION
3-5, Owa 3-chome, Suwa-shi, Nagano 392-8502 Japan

HIARBUE Full name of segond joint inventor, if any
HARBRAFOTES 81 Sacond inventor's signature Date
: 3 Residence

EiE Citizenship

R Post Office Address

(BZUBORBRAFICOVTHRRICERL. BEEYHIL)

{Supply similar information and signature for third and subsequent
joint inventors.)
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The undersigned hereby requests the USPTO retrieve an electronic copy of each of the following foreign

applications for which benefit has been claimed under 35 U.S.C. 119(a)-(d) from a foreign intellectual property

office participating with the USPTO in a bilateral or muitilateral priority document exchange agreement:
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|X|The following applications originally filed in participating offices (only list the Participating Office and the
Participating Office Application Number (columns 1 and 2 below)):

|:| The following applications originally filed in non-participating offices {must list the information for all three
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filed (e.g., EPO) was filed (e.g., 03101432) applicable

App. No. Filing Date Office App. No.
1. Japan Patent Office 2009-069825 March 23, 2009
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3.
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the filing date of the foreign application to which priority is claimed.
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Atty Docket No: 1013.1297
Client Ref: J0148216US0O1l

FLEXIBLE SUBSTRATE, ELECTRO-OPTICAL DEVICE, AND ELECTRONIC

DEVICE
BACKGROUND
1. Technical Field
[0001] The present invention relates to a flexible

substrate that is to be connected to a ligquid crystal device
or the like, a electro-optical device having the flexible
substrate, and an electronic device (such as a liquid
crystal projector) having the electro-optical device.

2. Related Art

[0002] A flexible substrate of this type connects a ligquid
crystal panel to an external circuit, for example. The
flexible substrate of this type has various advantages.
Specifically, the flexible substrate is capable of including
many lines in a small space and being connected to an
external circuit by means of a connector. An integrated
circuit may be formed on the flexible substrate to drive the
ligquid crystal panel connected to the flexible substrate
(refer to JP-A-2005-43418, for example).

[0003] The integrated circuit formed on the flexible
substrate is inspected, for example, by monitoring a signal
processed in the integrated circuit. If a terminal is

provided on the liquid crystal panel in order to monitor the
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signal, the number of terminals that connect the flexible
substrate to the liquid crystal panel is increased. As a
result, the configuration of a device including the flexible
substrate may become complicated. 1In addition, the terminal
provided on the liquid crystal panel cannot monitor a signal
(that is not output from the flexible substrate) used only
for internal processing of the integrated circuit. That is,
the aforementioned technique has a problem that a signal may

not be appropriately monitored.

SUMMARY

[0004] An advantage of some aspects of the invention is
that it provides a flexible substrate, an electro-optical
device and an electronic device, which are capable of
appropriately monitoring a signal processed in an integrated
circuit formed on the flexible substrate.

[0005] According to an aspect of the invention, a flexible
substrate includes: a substrate body; a plurality of lines
that are arranged on the substrate body; a plurality of
connection terminals that are arranged on an end portion of
the substrate body and electrically connected to the
respective lines; an integrated circuit that is arranged on
the substrate body and electrically connected to at least

one of the lines; and an inspection electrode that is
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arranged on the substrate body and electrically connected to
the integrated circuit and capable of outputting a signal
processed in the integrated circuit.

[0006] In this case, the substrate body included in the
flexible substrate is a resin film, a plastic film or the
like, which is capable of being bent. The lines are
electrically connected to the respective connection
terminals. Each connection terminal allows a signal to be
input to and output from the flexible substrate. A pair of
the connection terminals i1s typically connected to
respective ends of each line.

[0007] The integrated circuit electrically connected to at
least one of the lines is formed on the flexible substrate.
It is not necessary that the integrated circuit be
electrically connected to all the lines. The integrated
circuit includes a driving circuit that drives an electro-
optical panel that is connected to the flexible substrate.
The integrated circuit performs various types of processing
(such as conversion, correction, and synchronization) on an
input signal.

[0008] The inspection electrode formed on the flexible
substrate outputs signals processed in the integrated
circuit. The signals processed in the integrated circuit
include signals that are to be output from the flexible

substrate through the lines and the connection terminals.
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In addition, the signals processed in the integrated circuit
include a signal used only for internal processing of the
integrated circuit.

[0009] The inspection electrode is formed on the flexible
substrate and exposed to the outside of the flexible
substrate. The inspection electrode is electrically
connected to the integrated circuit through a line (other
than the aforementioned plurality of lines) extending from a
terminal included in the integrated circuit. A plurality of
the inspection electrodes may be formed on the flexible
substrate. The inspection electrode is typically formed on
the surface (on which the integrated circuit is formed) of
the flexible substrate. The inspection electrode may be
formed on the other surface (opposite to the surface on
which the integrated circuit is formed) of the flexible
substrate. A reading probe or the like comes into contact
with the inspection electrode to read a signal output from
the inspection electrode.

[0010] Since the inspection electrode is located on the
flexible substrate, it is not necessary that a similar
electrode be provided outside the flexible substrate. Thus,
the number of the connection terminals included in the
flexible substrate is not increased. This configuration is
effective when a layout of lines or a pitch of connection

terminals is restricted in order to reduce the size of the
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flexible substrate. A signal that is not output from the
flexible substrate, or a signal used only for the internal
processing of the integrated circuit, can be monitored. 1In
other words, a signal that cannot be monitored by a similar
inspection terminal provided outside the flexible substrate
cab be monitored.

[0011] As described above, the signal processed in the
integrated circuit formed on the flexible substrate can be
appropriately monitored.

[0012] It is preferable that the inspection electrode
output a signal that is not input to or output from the
integrated circuit through the connection terminals.

[0013] In this case, the inspection electrode outputs a
signal (that is not input to the flexible substrate from the
outside of the flexible substrate, or is not output from the
flexible substrate) that is not input to or output from the
integrated circuit through the connection terminals.

Signals output from the inspection electrode are not
directly used to control a device connected to the flexible
substrate. The signals output from the inspection electrode
include a signal used only for the internal processing of
the integrated circuit.

[0014] In this case, the inspection electrode is capable
of monitoring a signal that cannot be monitored by a device

that is provided outside the flexible substrate. Even if a
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similar inspection terminal is provided outside the flexible

substrate, the inspection terminal cannot monitor the signal.

However, the inspection electrode is capable of
appropriately monitoring the signal.

[0015] It is preferable that the flexible substrate
further include a first switching section that switches
operations of the inspection electrode to cause the
inspection electrode to output or not to output the signal
processed in the integrated circuit.

[0016] In this case, the first switching section is
capable of switching the operations of the inspection
electrode to cause the inspection electrode to output or not
to output the signal (or i1s capable of switching operations
of the integrated circuit to cause the integrated circuit to
output or not to output the signal). The inspection
electrode is capable of outputting a signal only when the
signal needs to be monitored. 1In such a case, power
consumption of the inspection electrode can be reduced.
[0017] The switching operation by the first switching
section may be manually performed. Alternatively, the
switching operation by the first switching section may be
automatically performed after requirements are set.

[0018] It is preferable that the flexible substrate
further include a second switching section that switches the

types of signals that are to be output from the inspection

IPR2025-01413

BOE EXHIBIT 1003

Page 41 of 169



Atty Docket No: 1013.1297
Client Ref: J0148216US0O1l

electrode.

[0019] In this case, since the second switching section is
capable of switching the types of the signals that are to be
output from the inspection electrode, signals of different
types can be output from the inspection electrode even when
the number of inspection electrodes provided on the flexible
substrate is only one. Thus, many signals can be inspected
regardless of the number of inspection electrodes.
Therefore, a space on the flexible substrate can be
efficiently used.

[0020] The switching operation by the second switching
section may be manually performed. Alternatively, the
switching operation by the second switching section may be
automatically performed after requirements are set. The
second switching section may have the function of the first
switching section.

[0021] It is preferable that the flexible substrate
further include an amplifier that amplifies the signal that
is to be output from the inspection electrode.

[0022] In this case, the amplifier such as a buffer
circuit amplifies the signal that is to be output from the
inspection electrode. Thus, even when the signal has small
amplitude, the amplifier amplifies the signal. The
inspection electrode outputs the amplified signal having

large amplitude. Thus, a signal that is difficult to be
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read without amplification can be reliably inspected.

[0023] The amplifier may be provided in the integrated
circuit. Alternatively, the amplifier may be provided
between the integrated circuit and the inspection electrode.
[0024] It is preferable that the inspection electrode have
a width larger than the width of each of the lines.

[0025] In this case, a signal can be more easily read from
the inspection electrode than reading of signals from the
lines that are formed on the flexible substrate and exposed
to the outside of the flexible substrate. Specifically, a
reading probe or the like easily comes into contact with the
inspection electrode. Therefore, the signal can be
appropriately monitored.

[0026] The inspection electrode may have a shape that fits
the reading probe or the 1like, while the width of the
inspection electrode is large. 1In this case, a signal can
be more easily read from the inspection electrode.

[0027] To solve the aforementioned problem, the electro-
optical device includes the flexible substrate and the
electro-optical panel that is electrically connected to the
flexible substrate through the connection terminals.

[0028] In this case, the integrated circuit formed on the
flexible substrate drives a part or the whole of the
electro-optical panel.

[0029] Since the signal processed in the integrated

IPR2025-01413
BOE EXHIBIT 1003
Page 43 of 169



Atty Docket No: 1013.1297
Client Ref: J0148216US0O1l

circuit can be appropriately monitored, the electro-optical
device can be appropriately manufactured.

[0030] To solve the aforementioned problem, the electronic
device includes the electro-optical device.

[0031] In this case, the electronic device may be any of
the following devices: a projection-type display device; a
television; a mobile phone; an electronic device; a word
processor; a viewfinder type video tape recorder; a monitor-
direct-vision type video tape recorder; a work station; a
video phone; a POS terminal; a device having a touch panel;
and the like. The above devices can be easily manufactured
and are highly reliable. In addition, the electronic device
may be an electrophoresis device such as an electronic paper.
[0032] Effects and advantages of the invention will be

apparent from the following embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The invention will be described with reference to
the accompanying drawings, wherein like numbers reference
like elements.

[0034] Fig. 1 is a plan view of an electro-optical panel
according to an embodiment of the invention.

[0035] Fig. 2 is a cross sectional view of the electro-

optical panel taken along a line II-II' of Fig. 1.
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[0036] Fig. 3 is an equivalent circuit diagram showing
elements, lines and the like that form an image display
region of the electro-optical panel according to the
embodiment.

[0037] Fig. 4 is a perspective view of the entire
configuration of an electro-optical device according to the
embodiment.

[0038] Fig. 5 is a side view of a flexible substrate to
explain a method for reading a signal output from an
inspection electrode.

[0039] Fig. 6 is a plan view of the flexible substrate,
showing the width of the inspection electrode and the widths
of lines.

[0040] Fig. 7 is a block diagram showing a detail
configuration of an integrated circuit.

[0041] Fig. 8 is a plan view of a projector that is an
example of an electronic device including the electro-

optical device.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0042] An embodiment of the invention is described below
with reference to the accompanying drawings.
Electro-optical device

[0043] First, an electro-optical device including a

10
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flexible substrate according to the invention is described
with reference to Figs. 1 to 4. 1In the embodiment, a built-
in driving-circuit type thin film transistor (TFT) active
matrix drive liquid crystal device is described as an
example of the electro-optical device according to the
invention.

[0044] The configuration of an electro-optical panel
included in the electro-optical device according to the
embodiment is described with reference to Figs. 1 and 2.
Fig. 1 is a plan view of the electro-optical panel according
to the embodiment. Fig. 2 is a cross sectional view of the
electro-optical panel taken along a line II-II' of Fig. 1.
[0045] As shown in Figs. 1 and 2, the electro-optical
panel 100 according to the embodiment has a TFT array
substrate 10 and an opposing substrate 20. The opposing
substrate 20 is arranged opposite the TFT array substrate 10.
The TFT array substrate 10 is a transparent substrate (such
as a glass substrate or a quartz substrate), a silicon
substrate or the like. The opposing substrate 20 is a
transparent substrate (such as a glass substrate or a quartz
substrate). A liquid crystal layer 50 1is provided between
the TFT array substrate 10 and the opposing substrate 20.
The liquid crystal layer 50 includes a single type of or a
plurality of types of nematic liquid crystal. Molecules of

the nematic liquid crystal are oriented in a predetermined
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direction between a pair of alignment films.

[0046] The TFT array substrate 10 and the opposing
substrate 20 are bonded to each other by means of a sealing
member 52. The sealing member 52 is included in a sealing
region that surrounds an image display region 10a having a
plurality of pixel electrodes 9a.

[0047] The sealing member 52 is made of ultraviolet
curable resin, thermosetting resin or the like in order to
bond the substrates 10 and 20 to each other. After the
sealing member 52 is coated on the TFT array substrate 10 in
a manufacturing process, the sealing member 52 is exposed to
ultraviolet rays, or heated, or subjected to another process
and thereby cured. The sealing member 52 includes a first
gap member such as glass fibers or glass beads in order to
set a gap between the TFT array substrate 10 and the
opposing substrate 20 to a predetermined distance. A second
gap member may be arranged in the image display region 10a
or in a peripheral region located near the image display
region 10a under the condition that the first gap member is
included in the sealing member 52. Alternatively, the
second gap member may be arranged in the image display
region 10a or in the peripheral region located near the
image display region 10a under the condition that the first
gap member is not included in the sealing member 52.

[0048] The electro-optical panel 100 has a frame-shaped
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light shielding film 53 arranged on the side of the opposing
substrate 20. The frame-shaped light shielding film 53
extends along an inner side of the sealing region and
defines a frame-shaped region of the image display region
10a. The frame-shaped light shielding film 53 has a light
shielding property. A part or the whole of the frame-shaped
light shielding film 53 may be arranged on the side of the
TFT array substrate 10 as a built-in light shielding film.
[0049] The electro-optical panel 100 has a data line
driving circuit 101 and an external circuit connection
terminal 102. The data line driving circuit 101 and the
external circuit connection terminal 102 are provided in the
peripheral region and on an outer side of the sealing region
(in which the sealing member 52 is located). The data line
driving circuit 101 and the external circuit connection
terminal 102 are located along one side of the TFT array
substrate 10. The electro-optical panel 100 has two
scanning line driving circuits 104 that are respectively
located along two other sides of the TFT array substrate 10.
The two sides of the TFT array substrate 10 are adjacent to
the aforementioned one side of the TFT array substrate 10.
The scanning line driving circuits 104 are covered with the
frame-shaped light shielding film 53. The electro-optical
panel 100 has a plurality of lines 105 extending along the

remaining side of the TFT array substrate 10 in order to
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connect the two scanning line driving circuits 104 (located
on two sides of the image display region 10a) to each other.
The lines 105 are covered with the frame-shaped 1light
shielding film 53.

[0050] The electro-optical panel 100 has conductive
terminals 106 that are provided above the TFT array
substrate 10 and respectively arranged opposite four corner
portions of the opposing substrate 20 in order to connect
the substrates 10 and 20 to each other by means of
conductive members. Thus, the TFT array substrate 10 is
electrically connected to the opposing substrate 20.

[0051] As shown in Fig. 2, a multilayer structure is
provided on the TFT array substrate 10. The multilayer
structure is not illustrated in detail in Fig. 2. The
multilayer structure includes TFTs 30 (driving elements) for
pixel switching and lines (including scanning lines 3a and
data lines 6a). The pixel electrodes 9a are provided on the
TFT array substrate 10. The pixel electrodes 9a are
provided for respective pixels included in the electro-
optical panel 100. Each of the pixel electrodes 9a includes
a transparent material containing indium tin oxide (ITO).
[0052] The pixel electrodes 9a are included in the image
display region 10a and arranged on the TFT array substrate
10. The pixel electrodes 9a face opposing electrodes 21.

One of the alignment films, which is denoted by reference
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numeral 16, is formed on the surface (located on the side of
the liquid crystal layer 50) of the TFT array substrate 10,
i.e., on the pixel electrodes 9a, and covers the pixel
electrodes 9a.

[0053] A light shielding film 23 is formed on a surface of
the opposing substrate 20, the surface of the opposing
substrate 20 facing the TFT array substrate 10. The light
shielding film 23 is formed in a lattice shape on the
surface of the opposing substrate 20. The light shielding
film 23 defines non-opening regions of the opposing
substrate 20. The light shielding film 23 partitions the
opposing substrate 20 into opening regions through which
light emitted by a projector lamp, a direct-vision backlight
or the like is transmitted. The light shielding film 23 may
have a stripe-like shape so that the light shielding film 23
and elements (the data lines and the like) located on the
side of the TFT array substrate 10 define the non-opening
regions.

[0054] Each of the opposing electrodes 21 is formed on the
light shielding film 23 and includes a transparent material
containing ITO. The opposing electrodes 21 face the pixel
electrodes 9a. In addition, a color filter (not shown in
Fig. 2) may be formed on the light shielding film 23 and in
a region including a part of each of the opening regions and

a part of each of the non-opening regions in order to
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display a color image in the image display region 10a. The
other alignment film, which is denoted by reference numeral
22, 1is formed on the opposing electrodes 21 located on the
surface (facing the TFT array substrate 10) of the opposing
substrate 20.

[0055] A sampling circuit, a precharge circuit, an
inspection circuit and the like may be formed on the TFT
array substrate 20, in addition to the data line driving
circuit 101 and the scanning line driving circuits 104. 1In
this case, the sampling circuit samples image signals
supplied from image signal lines and then supplies the
sampled signals to the data lines. The precharge circuit
supplies precharge signals of predetermined voltage levels
to the respective data lines before the image signals are
supplied to the data lines. The inspection circuit inspects
the electro-optical panel 100 to check the quality of the
electro-optical panel 100 before completion or shipment of
the electro-optical panel 100. If the electro-optical panel
100 has a defect, the inspection circuit also inspects the
defect before completion or shipment of the electro-optical
panel 100.

[0056] Next, an electrical configuration of a pixel
portion of the electro-optical panel according to the
embodiment is described with reference to Fig. 3. Fig. 3 is

an equivalent circuit diagram showing elements, lines and
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the like, which are provided for the pixels. The pixels are
arranged in a matrix pattern and form the image display
region 10a of the electro-optical panel 100 according to the
embodiment.

[0057] In Fig. 3, the pixels that form the image display
region 10a and are arranged in a matrix pattern include the
respective image electrodes 9a and the respective TFTs 30.
The TFTs 30 are electrically connected to the respective
image electrodes 9a and control the respective image
electrodes 9a to switch operations of the respective image
electrodes 9a on/off. The data lines 6a, which receive the
image signals, are electrically connected to source
electrodes of the respective TFTs 30. The image signals S1,
S2, = and Sn may be supplied to the respective data lines
6a in this order. Alternatively, the image signals S1, S2,
""" and Sn may be classified into groups. In this case, the
image signals of each group are supplied to the respective
data lines 6a adjacent to each other at a time that wvaries
depending on the group.

[0058] Gate electrodes of the TFTs 30 are electrically
connected to the respective scanning lines 3a. The electro-
optical panel 100 is configured so that scanning signals G1,
G2, == and Gm are applied to the respective scanning lines
3a in this order in a pulse-like manner. The pixel

electrodes 9a are electrically connected to drain electrodes
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of the respective TFTs 30. The image signals S1, S2, === and
Sn supplied from the data lines 6a are written at
predetermined times by closing the TFTs 30 (switching
elements) for a constant period. The image signals S1, S2,
----- and Sn having predetermined levels are maintained for a
constant period so that the liquid crystal becomes oriented
in a certain direction between the pixel electrodes 9a and
the opposing electrodes 21.

[0059] Orientations and alignments of molecules contained
in the liquid crystal (that forms the ligquid crystal layer
50 (refer to Fig. 2)) are changed on the basis of applied
voltage levels so that the liquid crystal modulates light
and allow an image having multiple gradation levels to be
displayed. 1In a normally white mode, transmittance of
incident light is reduced on the basis of voltages applied
to the respective pixels. In a normally black mode, the
transmittance of the incident light is increased on the
basis of voltages applied to the respective pixels. The
electro-optical device outputs light having an intensity (or
intensities) based on the image signals.

[0060] Storage capacitors 70 are provided to prevent the
maintained image signals from leaking. The storage
capacitors 70 are connected in parallel to respective liquid
crystal capacitors. The liquid crystal capacitors are

formed between the respective pixel electrodes 9a and the
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respective opposing electrodes (refer to Fig. 2). The
storage capacitors 70 are storage elements and temporarily
store potentials of the respective pixel electrodes 9a on
the basis of the supplied image signals. One side
electrodes of the storage capacitors 70 are connected
parallel to the respective pixel electrodes 9a and
electrically connected to the drain electrodes of the
respective TFTs 30. The other side electrodes of the
storage capacitors 70 are electrically connected to
capacitor lines 300 (whose potentials are constant) so that
the potentials of the other electrodes are constant. The
storage capacitors 70 improve potential retention properties
of the pixel electrodes 9a and display characteristics
(improvement of contrast and reduction of flicker effects).
[0061] Next, the entire configuration of the electro-
optical device having the electro-optical panel and the
flexible substrate (connected to the electro-optical panel)
is described with reference to Fig. 4. Fig. 4 is a
perspective view of the entire configuration of the electro-
optical device according to the embodiment. The details of
elements (shown in Figs. 1 and 2) included in the electro-
optical panel 100 are not illustrated in Fig. 4.

[0062] As shown in Fig. 4, the electro-optical device
according to the embodiment includes the electro-optical

panel 100 and the flexible substrate 200.
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[0063] The flexible substrate 200 includes a connection
terminal 210 that is connected to the external circuit
connection terminal 102 (included in the electro-optical
panel 100) by thermocompression bonding or the like.

[0064] The flexible substrate 200 is electrically
connected to an external circuit substrate 400 that is
located on the opposite side of the electro-optical panel
100 with respect to the flexible substrate 200. The
flexible substrate 200 and the circuit substrate 400 are
connected to each other by connecting a connection terminal
220 included in the flexible substrate 200 with a connector
410 included in the circuit substrate 400.

[0065] During an operation of the electro-optical device,
signals (such as the image signals) are supplied from the
circuit substrate 400 through the flexible substrate to the

electro-optical panel 100. Details of configurations and

operations of the flexible substrate 200 are described below.

Flexible substrate

[0066] Next, the flexible substrate according to the
embodiment is described with reference to Figs. 4 to 7.
[0067] Referring to Fig. 4, the flexible substrate 200
according to the embodiment includes the connection
terminals 210 and 220 located on respective ends of the
flexible substrate 200. The flexible substrate 200 has an

integrated circuit 250 on its surface. The integrated

20

IPR2025-01413

BOE EXHIBIT 1003

Page 55 of 169



Atty Docket No: 1013.1297
Client Ref: J0148216US0O1l

circuit 250 is formed on the flexible substrate 200 by tape
automated bonding or the like. The integrated circuit 250

serves as a driving circuit for the electro-optical device.
The integrated circuit 250 performs processing (such as

correction and conversion) on an image signal input to the

flexible substrate 200 and then outputs the processed signal.

The integrated circuit 250 may include the data line driving
circuit 101 and the scanning line driving circuit 104.

[0068] The flexible substrate 200 according to the
embodiment includes an inspection electrode 260 on its
surface. The inspection electrode 260 monitors the signal
processed in the integrated circuit 250. The flexible
substrate 200 may include a plurality of the inspection
electrodes 260. The inspection electrode 260 may be formed
on the other surface (opposite to the surface on which the

integrated circuit 250 is formed) of the flexible substrate

200.
[0069] Next, a function of the inspection electrode 260 is
described in detail with reference to Figs. 5 to 7. Fig. 5

is a side view of the flexible substrate 200 to explain a
method for reading a signal output from the inspection
electrode 260. Fig. 6 is a plan view of the flexible
substrate 200, showing the width of the inspection electrode
260 and the widths of lines. Fig. 7 is a block diagram of

the integrated circuit 250. In Figs. 5 and 6, the elements
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are enlarged at different scales for convenience.

[0070] As shown in Fig. 5, the inspection electrode 260 is
located on the surface of the flexible substrate 200. A
reading probe 500 shown in, for example, Fig. 5 comes into
contact with the inspection electrode 260 to read a signal
output from the inspection electrode 260. The inspection
electrode 260 has a convex shape as shown in Fig. 5. The
inspection electrode 260, however, may have another shape as
long as the inspection electrode 260 is capable of
outputting a signal.

[0071] The inspection electrode 260 is capable of
outputting signals (such as a clock signal, a start signal
and a timing signal) in order to drive the electro-optical
device. The inspection electrode 260 may output a signal
(that is not output from the flexible substrate 200) used
only for the internal processing of the integrated circuit
250. The signal that is not output from the flexible
substrate 200 cannot be monitored even if an inspection
terminal is provided on the electro-optical panel 100 or the
circuit substrate 400 (refer to Fig. 4). When the signal
used for the internal processing can be output from the
flexible substrate 200, the function of the inspection
electrode 260 is effectively performed.

[0072] As shown in Fig. 6, the width Wl of the inspection

electrode 260 according to the embodiment is larger than the
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width W2 of each of the lines located on the flexible
substrate 200. A signal can be more easily read from the
inspection electrode 260 than reading of signals from the
lines 230 that are formed on the flexible substrate 200 and
exposed to the outside of the flexible substrate 200.
Specifically, the probe 500 shown in Fig. 5 or the like
easily comes into contact with the inspection electrode 260.
Thus, the signal monitoring can be appropriately performed.
[0073] The inspection electrode 260 may have a shape that
fits the reading probe 500 or the like, while the width of
the inspection electrode 260 is large. In this case, a
signal can be more easily read from the inspection electrode
260.

[0074] Referring to Fig. 7, the integrated circuit 250
formed on the flexible substrate 200 includes a processing
section 251, a signal selector 252, an amplifier circuit 253
and a register 254.

[0075] The processing section 251 forms a main part of the
integrated circuit 250. The processing section 251 performs
various types of processing on input signals and outputs the
processed signals in order to drive the electro-optical
device. The processing section 251 outputs, to the signal
selector 252, the signals that are to be output to the
inspection electrode 260.

[0076] The signal selector 252 selects one signal from the
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signals output from the processing section 251. The signal
selector 252 outputs the selected signal to the amplifier
circuit 253. The signal selector 252 may be configured so
that when the signal selector 252 does not select any signal
from the signals, the signal selector 252 does not output a
signal. The signal selector 252 is an example of first and
second switching sections according to the invention.

[0077] The amplifier circuit 253 1s an example of an
amplifier according to the invention. The amplifier circuit
253 receilves the signal from the signal selector 252 and
amplifies the received signal. After that, the amplifier
circuit 253 outputs the amplified signal to the inspection
electrode 260. Even when the signal has small amplitude,
the amplifier circuit 253 outputs the amplified signal
having large amplitude to the inspection electrode 260.
Thus, a signal that is difficult to be read without
amplification can be reliably inspected.

[0078] The register 254 is a storage element and stores
setting values for the integrated circuit 250. The setting
values can be rewritten by an external device. The register
254 transmits a signal to the signal selector 252 on the
basis of the stored setting values. The signal selector 252
selects a signal on the basis of the signal transmitted by
the register 254. Thus, the register 254 can serve as a

controller that controls the signal selector 252.
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[0079] As described above, the flexible substrate 200
according to the embodiment is capable of appropriately
monitoring a signal processed in the integrated circuit 250.
The flexible substrate 200 is capable of appropriately
inspecting the integrated circuit 250. Therefore, a highly
reliable device can be easily manufactured.

Electronic device

[0080] Next, electronic devices, each of which has the
electro-optical device including the flexible substrate, are
described. Fig. 8 is a plan view of a projector that serves
as one of the electronic devices. The projector 1100
includes a liguid crystal device (that is an example of the
electro-optical device) as a light bulb.

[0081] As shown in Fig. 8, the projector 1100 has a lamp
unit 1102 therein. The lamp unit 1102 includes a white
light source such as a halogen lamp. Light emitted by the
lamp unit 1102 is divided into light components of three
colors (red, green and blue colors) by four mirrors 1106 and
two dichroic mirrors 1108. The mirrors 1106 and the
dichroic mirrors 1108 are included in a light guide 104.

The red, green and blue light components are incident on
respective liquid crystal panels 1110R, 1110G and 1110B that
serve as light bulbs.

[0082] Each of the liquid crystal panels 1110R, 1110G and

1110B has the same configuration as the liquid crystal
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device. The liquid crystal panels 1110R, 1110G and 1110B
are driven by means of respective signals (of red, green and
blue colors) supplied from an image signal processing
circuit. The light components are modulated by the liquid
crystal panels 1110R, 1110G and 1110B and then incident on a
dichroic prism 1112 from three directions. The red and blue
light components are refracted by the dichroic prism 1112 so
that the directions of propagations of the red and blue
light components are changed 90 degrees, while the green
light component propagates straight through the dichroic
prism 1112. Therefore, images of the colors are combined
with each other. As a result, the combined color image is
projected onto a screen through a projection lens 114.
[0083] It is necessary that the image formed on the liquid
crystal panel 1110G be reversed left to right without
reversal of the images formed on the liquid crystal panels
1110R and 1110B.

[0084] The red and green light components are incident on
the liquid crystal panels 1110R and 1110G through the
dichroic mirrors 1108. The blue light component is incident
on the liquid crystal panels 1110B through one of the

dichroic mirrors 1108. Thus, a color filter is not required

for each of the liquid crystal panels 1110R, 1110G and 1110B.

[0085] The electronic device described with reference to

Fig. 8 may be any of the following devices: a mobile
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personal computer; a mobile phone; a liquid crystal
television; a viewfinder type video tape recorder; a
monitor-direct-vision type video tape recorder; a car
navigation system; a pager; an electronic notebook; a
calculator; a word processor; a work station; a video phone;
a POS terminal; a device having a touch panel; and the like.
[0086] In addition to the liquid crystal device described
in the embodiment, the invention is applicable to a
reflective liquid crystal device, a liquid crystal on
silicon device, a plasma display, a field emission display,
an organic electroluminescence display, an electrophoresis
device or the like.

[0087] The invention is not limited to the above
embodiments, and various changes and modifications may be
made in the aforementioned embodiment without departing from
the gist and spirit of the invention. The changed or
modified flexible substrate, the changed or modified

electro-optical device and the changed or modified

electronic device are included in the scope of the invention.

[0088] The entire disclosure of Japanese Patent
Application No. 2009-069825, filed March 23, 2009 is

expressly incorporated by reference herein.
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| (Print/Type) L. Eric Gardanier (Attorney/Agent) |40,51 7 )

This collection of information is required by 37 CFR 1.83(b). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time wiil vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Cc issioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-8199 and select option 2.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

MULTIPLE DEPENDENT CLAIM
FEE CALCULATION SHEET
Substitute for Form PTO-1360

(For use with Form PTO/SB/06)
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This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case.
Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information
Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention: FLEXIBLE SUBSTRATE, ELECTRO-OPTICAL DEVICE, AND ELECTRONIC DEVICE
First Named Inventor/Applicant Name: Katsutoshi Ueno

Filer: Eric Gardanier/Angela Salois

Attorney Docket Number: 1013.1297

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sulloj-;l's(tsa)l in
Basic Filing:
Utility application filing 1011 1 330 330
Utility Search Fee 111 1 540 540
Utility Examination Fee 1311 1 220 220
Pages:
Claims:
Multiple dependent claims 1203 1 390 390
Miscellaneous-Filing:
Petition:
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Description Fee Code Quantity Amount Suﬂ-;l’;(tsa)l in
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1480
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Date: 03/12/10 Approved for use through 7/31/2006. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875
12/722,826
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) . (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE () FEE ($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) NIA NIA N/A NIA 330
SEARCH FEE
(37 CFR 1.16(k), (i), or (m)) N/A N/A N/A N/A 540
EXAMINATION FEE
(37 CFR 1.16(0). (p), or (@) N/A N/A N/A N/A 220
TOTAL CLAIMS
(37 CFR 1.16(i)) 18 minus 20 = x526 OR x$52
INDEPENDENT CLAIMS N
(37 CFR 1.16() 1 minus 3 = x$110 x$220
If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $260 (3130 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See
: 35 U.S.C. 41(a)(1)(G) and 37 CFR
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 195 390 390
* If the difference in column 1 is less than zero, enter “0" in column 2. TOTAL TOTAL 1480
APPLICATION AS AMENDED - PART Il !
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT
< AFTER PREVIOUSLY EXTRA RATE (3) :'EOEN(’;'; RATE (8) 1’2‘(‘;&
= AMENDMENT PAID FOR
w Total . . . _ _ OR =
2 |ercrr1160) Minus = X = X =
Z | Independent |, . P - = =
& | @7 crr1.16m) Minus = x = or | ¥ =
< | Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) N/A OR N/A
TOTAL o TOTAL
ADD'T FEE R ADD'T FEE
(Column 1) (Column 2) (Column 3) OR
CLAIMS HIGHEST ’
ADDI- ADDI-
REMAINING NUMBER PRESENT
© AFTER PREVIOUSLY EXTRA RATE (8) ;EEN(‘;L RATE (5) Egg“(‘;’;
] AMENDMENT PAID FOR )
w
Total . . e _ - OR =
2 | w7 cer 1160 Minus = X = X =
Z INndependent )
& R o - = =
= | @37crr1.1800) Minus X or |
< ['Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) N/A OR N/A
TOTAL TOTAL
ADD'T FEE OR  ADDT FEE
* If the entry in column 1 is less than the entry in column 2, write *0” in column 3.
** If the “"Highest Number Previously Paid For® IN THIS SPACE is less than 20, enter *20".
“** |f the *Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Paten
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. A

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

IPR2025-01413
BOE EXHIBIT 1003
Page 69 of 169



UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE I UNIT I FIL FEE REC'D I ATTY DOCKET.NO ITOT CLA]MSIIND CLAIMSl
12/722,826 03/12/2010 2871 1480 1013.1297 8 1
CONFIRMATION NO. 3956
53124 FILING RECEIPT

ADVANTEDGE LAW GROUP, LLC

622 W, BAXTER DRVE T

SUITE 100
SOUTH JORDAN, UT 84095

Date Mailed: 03/22/2010

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

Applicant(s)
Katsutoshi Ueno, Chino-shi, JAPAN;
Assignment For Published Patent Application
Seiko Epson Corporation, Tokyo, JAPAN
Power of Attorney: The patent practitioners associated with Customer Number 53124

Domestic Priority data as claimed by applicant

Foreign Applications
JAPAN 2009-069825 03/23/2009

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

If Required, Foreign Filing License Granted: 03/18/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/722,826

Projected Publication Date: 09/23/2010
Non-Publication Request: No

Early Publication Request: No
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Title

FLEXIBLE SUBSTRATE, ELECTRO-OPTICAL DEVICE, AND ELECTRONIC DEVICE
Preliminary Class

349

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

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

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

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

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

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

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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1. The title of the invention is not descriptive. A new title is required that is clearly
indicative of the invention to which the claims are directed.

2. Claim 5 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing
to particularly point out and distinctly claim the subject matter which applicant regards as the
invention.

In claim 5, it appears that the limitation of “an amplifier that amplifiers the signal that is
to be output from the inspection electrode” is inaccurately claimed. It appears that the amplifier
(253) provides its output signal to the inspection electrode (260) instead of receiving the output
signal from the inspection electrode (260).

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or
on sale in this country, more than one year prior to the date of application for patent in the United States.

4. Claims 1- 2 and 6-8 are rejected under 35 U.S.C. 102(b) as being anticipated by Ueno

et al (Japanese reference # JP02004252331A).

As to claim 1, Ueno et al disclose a flexible substrate having a substrate body (32), a
plurality of lines (49,49a) that are arranged on the substrate body (43) , a plurality of connection
terminals (36) that are arranged on an end portion of the substrate body and electrically
connected to the respective lines, an integrated circuit (34) that is arranged on the substrate body
and electrically connected to at least one of the lines (49a) located on the bottom of the substrate

body (32) and an inspection electrode (45) that is arranged on the substrate body and
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electrically connected to the integrated circuit and capable of outputting a signal processed in the
integrated circuit.

It is noted that Ueno et al do not mention that the electrode (45) disposed on the top of
the substrate body (32) is an inspection electrode. However, the term “inspection electrode" is a
broad term and it does not contribute any significant meaning to the scope of the instant claim,
therefore the any electrode (45) connected to the upper side of the Integrated circuit (34) is
considered as the inspection electrode of the instant application.

As to claim 2, it appears that the inspection electrode (45) outputs a signal to a control
circuit (41) that is not input to the integrated circuit through the plurality of connection terminals
(36).

As to claim 6, it appears that the inspection electrode (45) has a width larger than the
widths of the lines.

As to claim 7, the flexible substrate (33) of Ueno et al is connected to an electro-optical
panel (35) through the connection terminals (36).

As to claim 8§, the combination of the electro-optical device and the flexible substrate are
considered as “an electronic device”.

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

IPR2025-01413
BOE EXHIBIT 1003
Page 100 of 169



Application/Control Number: 12/722,826 Page 4
Art Unit: 2858

6. Claim 5 rejected under 35 U.S.C. 103(a) as being unpatentable over Ueno

et al (Japanese reference # JP02004252331A) in view of Pellegrini (Pat # 5,483,173)

As to claim 5, Ueno et al disclose a flexible substrate as mentioned in the previous
paragraph. Ueno et al do not mention about an amplifier that amplifies the signal that is to be
output from the inspection electrode.

Pellegrini teaches that it would have been well known to have a test probe pad (19) is
connected to an amplifier (5) .

It would have been obvious for one of ordinary skill in the art to provide an amplifier as
taught by Pellegrini to the inspection electrode (45) of Ueno et al for amplifying the output from
the inspection electrode (5).

7. Claims 3-4 are objected to as being dependent upon a rejected base claim, but would be
allowable if rewritten in independent form including all of the limitations of the base claim and
any intervening claims.

The prior art does not disclose a flexible substrate having a first switching section that
switches an operation of the inspection electrode on/off to cause the inspection electrode to
output or not to output the signal processed in the integrated circuit as recited in claim 3.

The prior art does not disclose a flexible substrate having a second switching section that
switches the types of signals that are to be output from the inspection electrode as recited in

claim 4.
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8. The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure.

Yamada (Pat # 7,432,451) disclose electro-optical device ,circuit board, mounting
structure and electronic apparatus.

Kwon et al (pat # 6,319,019) disclose selectively reinforced flexible tape carrier packages
for liquid crystal display modules.

Hamblin et al (PG-Pub # 2008/0158181A1) disclose double sided touch sensitive panel
and flex circuit bonding.

9. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to VINH NGUYEN whose telephone number is (571)272-1964.
The examiner can normally be reached on 6:30AM-4:00PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Huy Phan can be reached on 571-272-7924. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about
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the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access to the
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access to the

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

/VINH P NGUYEN/
Primary Examiner
Art Unit 2858
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DOCUMENT-IDENTIFIER: JP 2004252331 A

PAT-NO: JP02004252331A

DOCUMENT- JP 2004252331 A

IDENTIFIER:

TITLE: OPTICAL MODULATOR, DISPLAY DEVICE, AND
ELECTRONIC DEVICE

PUBN-DATE: September 9, 2004

INVENTOR-INFORMATION:

NAME COUNTRY
UENO, KATSUTOSHI N/A
ITO, AKIHIKO N/A
SHIMIZU, KOJI N/A

ASSIGNEE-INFORMATION:

NAME COUNTRY
SEIKO EPSON CORP N/A

APPL-NO:  JP2003044663
APPL-DATE: February 21, 2003

INT-CL (IPC): GO02F001/1345

ABSTRACT:

PROBLEM TO BE SOLVED: To provide a small-sized and high-definition optical
modulator provided with a COF board, on which an integrated circuit chip highly integrated
and provided with a complicated wiring structure can easily be mounted, and capable of
being manufactured at low cost.

SOLUTION: The optical modulator is provided with a liquid crystal panel 35 having an
optically modulating function for modulating incident light and emitting modulated light and
a wiring part 32 for connecting the liquid crystal panel 35 and a control circuit 41 of an
external part to each other. The wiring part 32 is constituted by connecting the COF board
33 wherein a driver IC 34 is mounted on a flexible board and an FPC board 43 capable of
forming wiring on both surfaces of the flexible board to each other and the COF board 33 of
the wiring part 32 is connected to the liquid crystal panel 35 and the FPC board 43 is
connected to the control circuit 41.

COPYRIGHT: (C)2004,JPO&NCIPI
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
Confirmation No.: 3956
Applicant: Katsutoshi Ueno

Application No.: 12/722,826 Art Unit: 2858

Filed: March 12,2010

Examiner: NGUYEN, Vinh P.

For: FLEXIBLE SUBSTRATE, ELECTRO-
OPTICAL DEVICE, AND ELECTRONIC
DEVICE

RESPONSE TO NON-FINAL OFFICE ACTION

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

In response to the Office Action dated April 5, 2012, Applicant respectfully requests

reconsideration of the above-identified patent application in view of the following:

Amendments to the Specification begin on page 2 of this paper.

Listing and/or Amendments to the Claims begin on page 3 of this paper.

Remarks begin on page 7 of this paper.

App. No.: 12/722,826 -1- Docket No.: 1013.1297
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LISTING AND/OR AMENDMENTS TO THE CLAIMS

The following claims will replace all prior versions and listings of claims in the application:

1. (Currently Amended) A flexible substrate comprising:

a substrate body;

a plurality of lines that are arranged on the substrate body;

a plurality of connection terminals that are arranged on an end portion of the substrate body
and electrically connected to the respective lines;

an integrated circuit that is arranged on the substrate body and electrically connected to at
least one of the lines;-and

an inspection electrode that is arranged on the substrate body and electrically connected to
the integrated circuit and capable of outputting a signal processed in the integrated circuit, and

a first switching section that switches an operation of the inspection electrode on/off to cause

the inspection electrode to output or not to output the signal processed in the integrated circuit.

2. (Original) The flexible substrate according to claim 1, wherein
the inspection electrode outputs a signal that is not input to or output from the integrated

circuit through the plurality of connection terminals.

3. (Canceled)

4. (Original) The flexible substrate according to claim 1 further comprising:
App. No.: 12/722,826 -3- Docket No.: 1013.1297
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a second switching section that switches the types of signals that are to be output from the

inspection electrode.

5. (Currently Amended) The flexible substrate according to claim 1 further comprising:

an amplifier that amplifies-the a signal that is to be outputfrem to the inspection electrode.

6. (Original) The flexible substrate according to claim 1, wherein

the inspection electrode has a width larger than the widths of the lines.

7. (Currently Amended) An electro-optical device comprising:
the flexible substrate according to any of claims 1, 2, orte 4-6 and;
an electro-optical panel that is electrically connected to the flexible substrate through the

connection terminals.

8. (Original) An electronic device comprising the electro-optical device according to
claim 7.

9. (New) A flexible substrate comprising:

a substrate body;

a plurality of lines that are arranged on the substrate body;
a plurality of connection terminals that are arranged on an end portion of the substrate body and

electrically connected to the respective lines;

App. No.: 12/722,826 -4- Docket No.: 1013.1297
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an integrated circuit that is arranged on the substrate body and electrically connected to at least
one of the lines;

an inspection electrode that is arranged on the substrate body and electrically connected to the
integrated circuit and capable of outputting a signal processed in the integrated circuit, and

a switching section that switches the types of signals that are to be output from the inspection

electrode.

10. (New) A flexible substrate comprising:

a substrate body;

a plurality of wirings that are arranged on the substrate body;

a plurality of connection terminals that electrically connects a device and at least one of the
plurality of wirings;

an inspection electrode that is arranged on the substrate body, the inspection electrode
electrically connecting to an integrated circuit, the inspection electrode being capable of outputting a
signal processed by the integrated circuit; and

a switching section that switches types of the signal,

the inspection electrode being disposed between one of the plurality of wirings and another

one of the plurality of wirings.

11. (New) A flexible substrate comprising:
a substrate body;

a plurality of wirings that are arranged on the substrate body;

App. No.: 12/722,826 -5- Docket No.: 1013.1297
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a plurality of connection terminals that electrically connect a device and at least one of the
plurality of wirings; and

an inspection electrode that is arranged on the substrate body, the inspection electrode
electrically connecting to an integrated circuit, the inspection electrode being capable of outputting a
signal processed by the integrated circuit,

the inspection electrode being disposed between one of the plurality of wirings and another

one of the plurality of wirings.

12. (New) An electro-optical device comprising:
the flexible substrate according to claim 11; and
an electro-optical panel that is electrically connected to the flexible substrate via at least one

of the plurality of connection terminals.

13. (New) An electronic device comprising the electro-optical device according to claim
12.
App. No.: 12/722,826 -6- Docket No.: 1013.1297
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REMARKS

1. Introductory Comments

This is a full and timely response to the non-final Office Action dated April 5, 2012 (the “Office
Action”). By this paper, Applicant has amended claims 1, 5, and 7 and added new claims 9-13 to the
above-identified application. Applicant respectfully submits that no new matter has been added by
these amendments, as support therefor can be found throughout the specification, drawings and claims
as originally filed. Claim 3 has been canceled without prejudice or disclaimer. Applicant reserves the
right to file any number of continuation applications to the canceled claim or to any other subject matter
described in the present application. Accordingly, claims 1, 2, and 4-13 are presently pending in the
application and believed to be in condition for immediate allowance.

Reconsideration of the application, in view of the preceding amendments and following
remarks, is respectfully requested. Further, Applicant believes that there are reasons, other than those
set forth below, that explain the patentability of the pending claims. Applicant hereby reserves the right

to set forth these reasons in future papers.1

2. Allowable Claims

Applicant acknowledges with appreciation the indication that claims 3 and 4 each recite
patentable subject matter and would be allowable if rewritten in independent form to include all of
the features of the base claim and any intervening claims. (Office Action, page 4). By this paper,
subject matter of allowable claim 3 has been incorporated into independent claim 1. Additionally,

by this paper, allowable subject matter of claim 4 has been incorporated into new independent claim

! Applicant’s silence as to any assertions in the Office Action (e.g., whether a reference constitutes prior art, or the
propriety of an asserted combination of references, etc.) is not a concession by Applicant that such assertions are
accurate or that the Office has met its initial burden associated with such assertions. Applicant reserves the right to
challenge and dispute such assertions in future papers.
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9. Claim 3 has been canceled without prejudice or disclaimer. Withdrawal of the objections to

claims 3 and 4 and allowance of independent claims 1 and 9 are therefore respectfully requested.

3. Objection to Title

At the Examiner’s request, Applicant proposes amending the Title of the present application
to read: “FLEXIBLE SUBSTRATE INCLUDING INSPECTION ELECTRODE FOR
OUTPUTTING SIGNAL PROCESSED IN INTEGRATED CIRCUIT, ELECTRO-OPTICAL
DEVICE, AND ELECTRONIC DEVICE.” If, however, the Examiner feels the proposed title is not

sufficiently descriptive, the Examiner may amend as necessary.

4, Section 112 Rejection

Claim 5 stands rejected under the second paragraph of 35 U.S.C. § 112 as being indefinite.
By this paper, Applicant has amended claim 5 in view of the Examiner’s comments. Applicant
respectfully submits that claim 5 now even more fully satisfies the requirements of the second
paragraph of 35 U.S.C. § 112. Accordingly, favorable reconsideration and withdrawal of this

rejection are respectfully requested.

5. Section 102 Rejection

Claims 1-2 and 6-8 were rejected under 35 U.S.C. § 102(b) as being anticipated by Japanese
Publication No. JP 2004-252331 to Ueno et al. (“Ueno”). Applicant traverses this rejection for at
least the reasons set forth below.

Independent claim 1, as herein amended, includes allowable subject matter of original claim
3. Accordingly, claim 1 is allowable over the cited art for at least the same reasons as original claim
3. As such, reconsideration and withdrawal of the rejection of claim 1 under 35 U.S.C. § 102 are
respectfully requested.

Additionally, claims 2 and 6-8 depend, either directly or indirectly, from independent claim

1. By virtue of this dependency, Applicant submits that claims 2 and 6-8 are allowable for at least

App. No.: 12/722,826 -8- Docket No.: 1013.1297
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the same reasons given above with respect to claim 1. In addition, Applicant submits that claims 2
and 6-8 are further distinguished over Ueno by the additional elements recited therein, and
particularly with respect to each claimed combination. Applicant respectfully requests, therefore,
that the rejections of claims 2 and 6-8 under 35 U.S.C. § 102(b) be withdrawn, and these claims be

allowed.

6. Section 103 Rejection

Claim 5 was rejected under 35 U.S.C. § 103(a) as being unpatentable over Ueno in view of
U.S. Patent No. 5,483,173 to Pellegrini (“Pellegrini”). For at least the reasons discussed below,
these rejections are respectfully traversed.

Claim 5 depends from claim 1. By virtue of this dependency, Applicant submits that claim 5
is allowable for at least the same reasons given above with respect to claim 1. Pellegrini fails to cure
any of the above-described deficiencies of Ueno with respect to claim 1. In addition, Applicant
submits that claim 5 is further distinguished over the cited art by the additional elements recited
therein, and particularly with respect to each claimed combination.

Applicant respectfully requests, therefore, that the rejection of claim 5 under 35 U.S.C. § 103

be withdrawn, and this claim be allowed.

7. New Claims
Applicant has added new claims 9-13. Applicant respectfully submits that no new matter has
been added by these new claims, as support therefor can be found throughout the specification,
drawings, and claims as originally filed, including, for example, original claims 1 and 4 and FIG. 6.
Independent claim 9 includes allowable subject matter of original claim 4 and original claim
1 from which original claim 4 depended. Accordingly, claim 9 is allowable over the cited art for at

least the same reasons as original claim 4.
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Independent claims 10 and 11 recite various features not taught in the cited art. For example,
Ueno and Pellegrini, either alone or in combination, do not teach or suggest “a switching section that
switches types of the signal” and “the inspection electrode being disposed between one of the plurality
of wirings and another one of the plurality of wirings,” as recited in claim 10, or “the inspection
electrode being disposed between one of the plurality of wirings and another one of the plurality of
wirings,” as recited in claim 11.

Additionally, claims 12 and 13 depend, either directly or indirectly, from independent claim
11. By virtue of this dependency, Applicant submits that claims 12 and 13 are allowable for at least
the same reasons given above with respect to claim 11. In addition, Applicant submits that claims
12 and 13 are further distinguished over Ueno and Pellegrini by the additional elements recited
therein, and particularly with respect to each claimed combination.

For at least these reasons, examination and allowance of newly added claims 9-13 are

respectfully requested.

8. Conclusion
All rejections have been addressed and Applicant has made a diligent effort to place this
application in condition for immediate allowance. Accordingly, favorable reconsideration of the
application in view of these remarks and amendments is courteously solicited.
1
1
I
I
/"
/"
/"
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It is believed that any fees associated with the filing of this paper are identified in an
accompanying transmittal. However, if any additional fees are required, they may be charged to
Deposit Account 50-3583. To the extent necessary, a petition for extension of time under 37 C.F.R.

§ 1.136(a) is hereby made, the fee for which is to be charged against the aforementioned account.

Dated: July 4, 2012

ADVANTEDGE LAW GROUP, LLC
922 W. Baxter Drive, Suite 100
South Jordan, Utah 84095
Phone: (801) 806-1935
Fax: (801) 812-8129

App. No.: 12/722,826

Respectfully submitted,

By: _/L. Eric Gardanier/
L. Eric Gardanier
Attorney for Applicant
Reg. No.: 40,617
Customer No.: 53124

-11- Docket No.: 1013.1297
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Please amend the title of the application as set forth below in marked-up form:

FLEXIBLE SUBSTRATE INCLUDING INSPECTION ELECTRODE FOR OUTPUTTING
SIGNAL PROCESSED IN INTEGRATED CIRCUIT, ELECTRO-OPTICAL DEVICE, AND

AMENDMENTS TO THE SPECIFICATION

ELECTRONIC DEVICE
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Application No. Applicant(s)
i - ) 12/722,826 UENO, KATSUTOSHI
Examiner-Initiated Interview Summary _ _
Examiner Art Unit
VINH NGUYEN 2858

All participants (applicant, applicant’s representative, PTO personnel):

(1) VINH NGUYEN. 3)___.

(2) Mr._Wickstrom. 4___ .
Date of Interview: 07/13/2012.

Type: X Telephonic [] Video Conference
[J Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes X No.
If Yes, brief description:

Issues Discussed [J101 [J112 [J102 [J103 [XOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 1,4,10 and 11.

Identification of prior art discussed: n/a.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Examiner discussed with Mr. Wickstrom about amending the claims 1.4,10 and 11 for improving the clarity(see
Examiner's amendment)..

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[J Attachment

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20120710
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(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

|95

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
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Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

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

; . 12/722,826 UENO, KATSUTOSHI
Notice of Allowablllty Examiner Art Unit
VINH NGUYEN 2858

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

1. [X] This communication is responsive to 07/04/2012.

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

3. [X] The allowed claim(s) is/are 1-2 and 4-13.

4. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a) Al b)[] Some* c¢)[JNone of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: _
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

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

5. ] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
6. [ ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date .
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date _____.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

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

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [J Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [X Interview Summary (PTO-413),
Paper No./Mail Date 07/13/2012 .
3. [ Information Disclosure Statements (PTO/SB/08), 7. ] Examiner's Amendment/Comment
Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons for Allowance
of Biological Material
9. [ other .
U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120710
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Application/Control Number: 12/722,826 Page 2
Art Unit: 2858

1. An examiner’s amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the
payment of the issue fee.

In claim 1, line 10, ---a first switching section--- has been changed to ---a switching

section---.

In claim 4, ---- further comprising: a second switching section that--- has been changed
to ----, wherein the switching section ----.

In claim 10,

line 9, after “signal,”, ---are to be outputted from the inspection electrode,---- has been
inserted;

line 11, --- wirings. ---- has been changed to ---wirings, ----;

after line 11, ---wherein the integrated circuit is electrically connected to at least one of

the plurality of wirings. ---- has been inserted.
In claim 11,
linel0, --- wirings. ---- has been changed to ---wirings, ----;

after line 10, ---wherein the integrated circuit is electrically connected to at least one of
the plurality of wirings. ---- has been inserted.
2. Authorization for this examiner’s amendment was given in a telephone interview with

Mr. Wickstrom on 07/13/2012.

IPR2025-01413
BOE EXHIBIT 1003
Page 147 of 169



Application/Control Number: 12/722,826 Page 3
Art Unit: 2858

3. Claims 1-2,4-13 are allowed. The following is an examiner’s statement of reasons for
allowance:

The prior art does not disclose a flexible substrate having a first switching section that
switches an operation of the inspection electrode on/off to cause the inspection electrode to
output or not to output the signal processed in the integrated circuit and in combined with other
claimed elements as recited in claims 1 and 9. Claims 2,4-8 depend from allowed claim 1, they
are also allowed accordingly.

The prior art does not disclose a flexible substrate having a first switching section that
switches types of the signal from the inspection electrode and wherein the electrode is disposed
between one of the plurality of wirings and another one of the plurality of wirings and in
combined with other claimed elements as recited in claim 10.

The prior art does not disclose a flexible substrate having the electrode is disposed
between one of the plurality of wirings and another one of the plurality of wirings and in
combined with other claimed elements as recited in claim 11. Claim 12 depend from allowed
claim 11, therefore it is also allowed accordingly.

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

Allowance.”
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Application/Control Number: 12/722,826 Page 4
Art Unit: 2858

4. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to VINH NGUYEN whose telephone number is (571)272-1964.
The examiner can normally be reached on 6:30AM-4:00PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Huy Phan can be reached on 571-272-7924. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/VINH P NGUYEN/

Primary Examiner
Art Unit 2858
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Refi{Hits {iSearch Query DBs Default {Plurals {Time

# Operator Stamp

L2 45 (board and integrated adj circuit and Us OR OFF 2012/07/16
(inspect$4 or test or analyz$4) and (electrode:iPGPUB; 11:54
or pin or node or point) and wiring and USPAT;
switch$4).clm. UPAD

7/16/2012 11:56:50 AM
C:\ Users\ vnguyen\ Documents\ EAST\ Workspaces\ 12722826.wsp

file:///Cl/Users/vnguyen/Documents/e-Red%20Folder/12722826/EASTSearchHistory.12722826_AccessibleVersion.htm[7/16/2012 11:56:52 AM]

IPR2025-01413

BOE EXHIBIT 1003

Page 153 of 169



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

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

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

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

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

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

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

ave its own certificate of mailing or transmission.

53124 7590 07/23/2012
ADVANTEDGE LAW GROUP, LLC Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
922 W. BAXTER DRIVE States Postal Service with sufficient postage for first class mail in an envelogie
SUITE 100 address_eddlo Ltlﬁe Mail Stog ISSUE FEsE addkrlessl abpvde_, or dbginlg facsimile
SOUTH ]ORDAN, UT 84095 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/722,826 03/12/2010 Katsutoshi Ueno 1013.1297 3956
TITLE OF INVENTION: FLEXIBLE SUBSTRATE INCLUDING INSPECTION ELECTRODE FOR OUTPUTTING SIGNAL PROCESSED IN
INTEGRATED CIRCUIT, ELECTRO-OPTICAL DEVICE, AND ELECTRONIC DEVICE
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1740 $300 $0 $2040 10/23/2012
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
NGUYEN, VINH P 2858 324-763000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . | AdvantEdge Law Group, LLC
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ) . 2
(2) the name of a single firm (having as a member a
[ "Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

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

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Seiko Epson Corporation Tokyo, Japan

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
& Issue Fee [ A check is enclosed.
Publication Fee (No small entity discount permitted) = Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies @ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number 5 () — 5 583 (enclose an extra copy of this form).

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

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

Authorized Signawre /L. Eric Gardanier/ pae OCtober 23, 2012
40,617

Typed or printed name __ L« ET ic Gardanier Registration No.

This collection of information is required by 37 CEFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or SI:jggestions for reducing this burden, should be sent toa{hye Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

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

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Acknowledgement Receipt

EFS ID: 14050689

Application Number: 12722826

International Application Number:

Confirmation Number: 3956

FLEXIBLE SUBSTRATE INCLUDING INSPECTION ELECTRODE FOR OUTPUTTING
Title of Invention: SIGNAL PROCESSED IN INTEGRATED CIRCUIT, ELECTRO-OPTICAL DEVICE, AND
ELECTRONIC DEVICE

First Named Inventor/Applicant Name: Katsutoshi Ueno
Customer Number: 53124
Filer: Eric Gardanier/Angela Salois
Filer Authorized By: Eric Gardanier
Attorney Docket Number: 1013.1297

Receipt Date: 23-0CT-2012

Filing Date: 12-MAR-2010

Time Stamp: 11:37:07

Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Credit Card
Payment was successfully received in RAM $2070

RAM confirmation Number 9620

Deposit Account 503583
Authorized User GARDANIER, ERIC

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)
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File Listing:

Document .. . File Size(Bytes Multi Pages
Document Description File Name ( yt V . . 9
Number Message Digest | Part/.zip| (ifappl.)
1013_1297_ISSUE_FEE_PAYME 208247
1 Issue Fee Payment (PTO-85B) - NT__1 02315.pdf_ no 1
05e3f5c089dd8980c0b5b439000d1380cc7|
93clc
Warnings:
Information:
32240
2 Fee Worksheet (SB06) fee-info.pdf no 2
7ad8a5a6367¢1f306416740df8c6d6186e77]
de7f
Warnings:
Information:
Total Files Size (in bytes):i 240487

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Electronic Patent Application Fee Transmittal

Application Number: 12722826

Filing Date: 12-Mar-2010

ELECTRONIC DEVICE

FLEXIBLE SUBSTRATE INCLUDING INSPECTION ELECTRODE FOR OUTPUTTING
Title of Invention: SIGNAL PROCESSED IN INTEGRATED CIRCUIT, ELECTRO-OPTICAL DEVICE, AND|

First Named Inventor/Applicant Name: Katsutoshi Ueno
Filer: Eric Gardanier/Angela Salois
Attorney Docket Number: 1013.1297

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sulloj-;l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 1501 1 1770 1770
Publ. Fee- early, voluntary, or normal 1504 1 300 300
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Description FeeCode | Quantity|  Amount S“ﬁ';;(‘;)' in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2070
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0O. Box 1450

Alexandria, Virginia 22313-1450

WWW.l\SPlO.gOV

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/722,826 11/27/2012 8319512 1013.1297 3956
53124 7590 11/07/2012

ADVANTEDGE LAW GROUP, LLC
922 W. BAXTER DRIVE

SUITE 100

SOUTH JORDAN, UT 84095

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 329 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Katsutoshi Ueno, Chino-shi, JAPAN;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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Electronic Acknowledgement Receipt

EFS ID: 47525786

Application Number: 12722826

International Application Number:

Confirmation Number: 3956

FLEXIBLE SUBSTRATE INCLUDING INSPECTION ELECTRODE FOR OUTPUTTING
Title of Invention: SIGNAL PROCESSED IN INTEGRATED CIRCUIT, ELECTRO-OPTICAL DEVICE, AND
ELECTRONIC DEVICE

First Named Inventor/Applicant Name: Katsutoshi Ueno
Customer Number: 53124
Filer: Michael Lee Bartholomew/Mary Keshishian
Filer Authorized By: Michael Lee Bartholomew
Attorney Docket Number: 1013.1297
Receipt Date: 13-FEB-2023
Filing Date: 12-MAR-2010
Time Stamp: 17:47:16
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
557205
1 Power of Attorney POA_Z)0148216US01.pdf no 2
8c94cfd3af27325760bfeSab32351ac5a4c6
2el
Warnings:
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Information:

123503
Assignee showing of ownership per 37 | Statement373_7J0148216US01
2 no 3
CFR3.73 pdf
05262d054d315fac4a2a054aeec7 7be8677|
c4azd
Warnings:
Information:
Total Files Size (in bytes):| 680708

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0051
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 12/722,826

Filing Date 03/12/2010

First Named Inventor Katsutoshi Ueno

Title FLEXIBLE SUBSTRATE INCLUDING INSPECTION ELECTRODE FOR
OUTPUTTING SIGNAL PROCESSED IN INTEGRATED CIRCUIT,
ELECTRO-OPTICAL DEVICE, AND ELECTRONIC DEVICE

Art Unit 2858

Examiner Name VlNH P NGUYEN

Attorney Docket Number |ZJ0148216USO1

SIGNATURE of Applicant or Patent Practitioner

Signature /Michael Bartholomew/ Date (Optiona)
Name Michael Bartholomew ﬁﬁgri?er?tion 60225

Title (if Applicant is a Attorney for App"cant
juristic entity)

Applicant Name (if Applicant is a juristic entity) 138 EAST LCD ADVANCEMENTS L”\/”TED

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

|:| *Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Doc Code: PA.L.

s ! PTLEAGIR2E {17-13)
Document Description: | Power of Altarney Approvad far se throuph GH3 2018, DVE 06510035

[ERo: a;am srs waﬁﬂma& Offies LUK, DEFARTIENT OF COMMERCE
f ST vaf § i unfess i '. viays a valid OME control nurmber

POWER OF ATTORNEY BY APPLICANT

Lindas thss Pa;‘;ﬁ%\wﬁs Reduciion &t of 1998, a0 persons am requived 1o

I hereby revoke all previous powers of attorney given in the application identified in gither the aftached transmilial letter or
the boxes below, ]

&pplication Number Fifing Date

{Mote: T}qe boxes above may be left blank if information is provided on form PTO/AIABRA}

{ bereby appeint fhe Patent Practitioner{s; sssodiated with the iollowing Customer Number as my/four afforney(s) or agent{sj and
to transact all kusiness in the United States Patent and Trademark Office connecisd mere\mth for the application 's‘erencea in
the attached transmrttaa feltes {foruy PTOAIAGZA) or identified above:

or 36491

i L horeby appeint éractitionar(s} samed i the attashed Bt Jorm PTOMIABZC) as mvfour altorneyvis) or agentis), and o fransact
aff business in the Uniled States Patent and Trademark Office sonnecied therswith for the patent application refarenced in the
attachad transmitial fetter form PTOMAIAB2A) or identifed above, {Note: Complete form PTOAIAB2C )

Pleass recognize or cﬁange the sorrespondancs addrass for the application identiffed in the attached transmitial
jatier or the hoxes abbve fo:

The address assm.ia‘téd with the above-mentioned Customer Number
QR

l i The address ass
DR £

D Eiem or
" individual Name
Address :

City | State | lzip |
Country '
Telephone | | Ernait |

siated with Customer Mumber:

i am the Applicant {if the Agspis sard IS @ juristic endity; list the Applicant name in the box):

138 East LQ Advancements Limited

D inventor or Joint lwventor (title not required below}

m Legsl Rspresemagive of & Beosased or Legally {ncapacitated Inventor (title not regquired below}
Assignes or ?’efsén to Whnm the foventer is Under an Obligation to Assign {provide signed's tithe § applicant is a jurnstic entity)

m Fearson Who Othe}wise Shows Sufficient Proprietary Interast {e.g., a patition under 37 CFR 1.46(bX2) was granted in the
application or is wmur(enﬂy being Tiled with this document) {provide signer's tils # applicant is a judstic entity)

SHENATURE of Applcant for Patent

The undersigned {wha.se‘

titls ts supolied balow) is authorizad to sct on hehall of the applicant {s.g.. where the applivant is a juristic entity).
Sigaature ’ f Cate {Optional} f
Mare Srredt Dampssy E
Tide D!rec‘{c«r 138 East LCD Advancements Limited

NOTE: Signature - This form must be signed by the applicant in sccordance with 37 CFR 1.33 See 37 CFR 1.4 for signalure requiremants
and certifications. If more than one appiicant, use mulliple forms.

Tota! af 1t forms are submitted.

o

This coleation of inforrnation s seapired by 37 CFB 1131, 1,32, snd 1,33 The nformation is requirsd 1o obtaln o retain a benefit by the pultic whichis 10 fle {and by this
WAPTD i process) an applicatn.; Confidentialily is governed by 35 US.C. 122 ang 37 OFR 1,17 a0 1,14, This colfastion is estimated 1o take 3 minutes to compista,
riiding gathering, prapanng, Sod submiting the corpleted apphastion form (0 his LEPTQ, Timswill vary depanding upon the individual case, Any emments o e amaunt
Urne you require 1o somplete this fomn andior suggesions for g this Buvden, sbould be sentio the Infarmatian Officay, U5, Fatert snd Trademark Office, 3.8,
Deganimant of Commerce, B0 Reix 1550, Alexandna, WA 2235 .:u‘!zse HQ ROT SEND FEES OR COMPLETED FORMS TO THIS ADDRESE. SERD TO: Conunissionse
fr Patents, PO, Box 1450, Alexgndria, VA Z2313-1450.

¢ if you need assisiance in completing the Yorm, call 1-800-PTO-8199 and sefect oplien &,
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: 138 EAST LCD ADVANGEMENTS LIMITED

Application No./Patent No.: 12/722,826 Filed/Issue Date: 03/12/2010

Titled: FLEXIBLE SUBSTRATE INCLUDING INSPECTION ELECTRODE FOR OUTPUTTING SIGNAL PROCESSED IN INTEGRATED CIRCUIT, ELECTRO-OPTICAL DEVICE, AND ELECTRONIC DEVICE

138 EAST LCD ADVANCEMENTS LIMITED 5 Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: UENO, KATSUTOSHI To: SEIKO EPSON CORPORATION
The document was recorded in the United States Patent and Trademark Office at
Reel 024072 , Frame 0246 , or for which a copy thereof is attached.
2. From: SEIKO EPSON CORPORATION To: 138 EAST LCD ADVANCEMENTS LIMITED

The document was recorded in the United States Patent and Trademark Office at
Reel 050197 , Frame 0212 , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

3. From:

4. From:

5. From:

6. From:

STATEMENT UNDER 37 CFR 3.73(c)

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

|:| As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the

assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Michael Bartholomew/ 2023-02-13
Signature Date
Michael Bartholomew 60225

Printed or Typed Name

Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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A\ UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT [ ATTY. DOCKET NO./TITLE |
12/722.826 03/12/2010 Katsutoshi Ueno 1013.1297
CONFIRMATION NO. 3956
53124 POWER OF ATTORNEY NOTICE
ALG INTELLECTUAL PROPERTY, LLC
10808 S. River Front Parkway, Suite 3100 R AN R
SOUTH JORDAN, UT 84095 000000137358502

Date Mailed: 02/15/2023

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 02/13/2023.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/nrhayden/

page 1 of 1

IPR2025-01413
BOE EXHIBIT 1003
Page 167 of 169



UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/722,826 03/12/2010 Katsutoshi Ueno 7J0148216US01
CONFIRMATION NO. 3956
36491 POA ACCEPTANCE LETTER
Kunzler Bean & Adamson
50 W. Broadway R L A
Suite 1000 000000137398517

Salt Lake City, UT 84101
Date Mailed: 02/15/2023

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 02/13/2023.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/nrhayden/

page 1 of 1
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Case 2:23-cy-00185-0RG

AO 120 (Rev. 08/10)

Document 3

Filed 04/14/23 Page 1 of 1 Pag

REPORT ON THE

TO: Mail Stop 8
: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas on the following
[ Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
4/11/2023 Eastern District of Texas
PLAINTIFF DEFENDANT
Longitude Licensing Limited Sharp Corporation

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 6,806,500 10/19/2004 138 East LCD Advancements Ltd.
2 7,196,353 8/13/2004 138 East LCD Advancements Ltd.
3 7,705,948 4/27/2010 138 East LCD Advancements Ltd.
4 7,961,171 6/14/2011 138 East LCD Advancements Ltd.
5 8,319,512 11/27/2012 138 East LCD Advancements Ltd.
In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

4/11/2023 O Amendment O Answer [ Cross Bill [0 Other Pleading

PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 9,557,606 1/31/2017 138 East LCD Advancements Ltd.
2 10,181,462 1/15/2019 138 East LCD Advancements Ltd.
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK

Copy 1—Upon initiation of action, mail this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 4—Case file copy

Copy 3—Upon termination of action, mail this copy to Director
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