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| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
13/891,267 05/10/2013 Nobuyuki Kimura T&A-14536-02 1270
24956 7590 02/13/2024 | YR, |
MATTINGLY & MALUR, PC
1800 DIAGONAL ROAD VU, PHU
SUITE 210
ALEXANDRIA, VA 22314 | ART UNIT | eapernvMBER |
2871
| NOTIFICATION DATE | DELIVERY MODE |
02/13/2024 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
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Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

ptomail@mmiplaw.com
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO.
13/891,267 13-Feb-2024 08593580

MATTINGLY & MALUR, PC
1800 DIAGONAL ROAD
ALEXANDRIA, VA 22314

ELECTRONIC CERTIFICATE OF CORRECTION NOTIFICATION

Your electronic certificate of correction is now available, and can be accessed via Patent Center at https://
patentcenter.uspto.gov.

The electronic certificate of correction is the official certificate of correction under 35 U.S.C. 254 or 255. For more
information, please visit https://www.uspto.gov/electronicgrants.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 8,593,580 B2 Page 1 of 1
APPLICATION NO. 1 13/891267

DATED : November 26, 2013

INVENTOR(S) : Nobuyuki Kimura et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims

Column (13): Claim 1; Line 7: delete “projecting” and insert --project--.
Column (13): Claim 10; Line 57: delete “projecting” and insert --project--.
Column (14): Claim 19; Line 43: delete “projecting” and insert --project--.

Column (16): Claim 32; Line 26: delete “projecting” and insert --project--.

Signed and Sealed this
Thirteenth Day of February, 2024

Kotneving ‘éj Vida L

Katherine Kelly Vidal
Director of the United States Patent and Trademark Office

Petitioner Ex 1002 003
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Yo UNITED STATES PATENT AND TRADEMARK OFFICE :

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Offic
© Address; COIVIMISSIxR FOR PATENTS

Alexandria, Vi 22313-1450

wWww,uspto.

I APPLICATION NUMBER FILING OR 371(C) DATE l FIRST NAMED APPLICANT j ATTY. DOCKET NOJ/TITLE
13/891,267 05/10/2013 . “Nobuyuki Kimura 520.51117CX1
CONFIRMATION NO. 1270
20457 POWER OF ATTORNEY NOTICE
ONELLI, TERRY, STOUT & KRAUS, LLP
PO Box 472 AR A
~ Upper Marlboro, MD 20773 0C000000065882001
i ’ Date Mailed: 12/18/2023

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 12/07/2023.

* The Power of Attorney to you in this application has been revoked by the appllcant 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.

_ /sltorres/
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I a new application is being Hled and the ap@israa‘ on inciudss the necessary companenis for fing date (see 37 OFR 1.53(b)-{d)
and :\ PE P 5(=hj a Filing Receipt (37 CFF courss and the date shown on this Acknowledgement
iblish the filing date of the appl zcaizc-n

National Siage of an nternational Appleation under 35 US.C. 371
¥ o imely submission o entar the national stage of an international application is compliant with the conditions of 38 U.8.C.

371 and other applicalle regquiraments a Form PUT/DOAEGANS indating acceptancs of the apulication as a national stage
subruission under 35 U.S.C. 371 will he issued in addition o the Fiiing Recaipl, in dus cowrss.

Now international Applicadion Filed with the USPTO as a Recsiving Office

H g new international appiication s heing Hed and the infernational application includes the necessary compoeneanis for an
nternational filing date (ses PUT Article 11 and MFER 1810}, a Notification of the Infernational Application Numbsr and of the
International Filing Dale (Form POT/RONE) will be ssuad in due course, subject o prescriptions concarning national securty,

and the dale shown on this Acknowledgemeni Receipt will asiablish the international filing dale of the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. 1 13/891,267 Confirmation No.  : 1270
Inventor(s) : Nobuyuki KIMURA, etal. TC/GAU : 2871

Filed : May 10, 2013 Patent No.: 8,593,580
Title : PROJECTION-TYPE DISPLAY APPARATUS

Docket No. : T&A-14536-02
Customer No.: 24956

CERTIFICATE OF CORRECTION OF APPLICANT MISTAKE
U.S. PATENT NO. 8,593,580

Mail Stop: Amendment

Commissioner of Patents

P.O. Box 1450

Alexandria, VA 22313-1450 Date: January 18, 2024
Sir:

Applicant respectfully requests that claims 1, 10, 19 and 32 be corrected as
shown in the accompanying Certificate of Correction. Applicant submits that the
correction is necessary due to an Applicant error made in the claim amendment.

The required fee accompanies this request. However, it is authorized to

charge any shortage of fees due in connection with the filing of this paper, or credit

any overpayment of fees, to Deposit Account 50-1417.

Respectfully submitted,
MATTINGLY & MALUR, PC
/John R. Mattingly/

John R. Mattingly, Reg. No. 30,293
(703) 684-1120

Petitioner Ex 1002 010



PTO/SB/44 (09-07)

Approved for use through 03/31/2026. OMB 0651-0033

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.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page 1 of 1

PATENT NO. : 8,593,580
APPLICATION NO.. 13/891,267

ISSUEDATE  : 11/26/2013
INVENTOR(S) "+ Nobuyuki KIMURA, et al.

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

Column (13): Claim 1; line 7: delete "projecting" and insert --project--.
Column (13): Claim 10; line 57: delete "projecting” and insert --project--.
Column (14): Claim 19; line 43: delete "projecting” and insert --project--.

Column (16): Claim 32; line 26: delete "projecting” and insert --project--.

MAILING ADDRESS OF SENDER (Please do not use Customer Number below):

Mattingly & Malur, PC
1800 Diagonal Road, Suite 210
Alexandria, VA 22314

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with an
information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid OMB Control
Number. The OMB Control Number for this information collection is 0651-0033. Public burden for this form is estimated to average 1 hour per response, including
the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the information
collection. Send comments regarding this burden estimate or any other aspect of this information collection, including suggestions for reducing this burden to the
Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email InformationCollection@uspto.gov.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. If filing this completed form by mail, 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.

Petitioner Ex 1002 011




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. The United States
Patent and Trademark Office (USPTO) collects the information in this record under authority of 35
U.S.C. 2. The USPTO’s system of records is used to manage all applicant and owner information
including name, citizenship, residence, post office address, and other information with respect to
inventors and their legal representatives pertaining to the applicant's/owner’s activities in connection
with the invention for which a patent is sought or has been granted. The applicable Privacy Act
System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013). https://
www.govinfo.gov/content/pkg/FR-2013-03-29/pdf/2013-07341. pdf

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in the
event that the system of records indicates a violation or potential violation of law; 2) a Federal, state,
local, or international agency, in response to its request; 3) a contractor of the USPTO having need
for the information in order to perform a contract; 4) the Department of Justice for determination of
whether the Freedom of Information Act (FOIA) requires disclosure of the record; 5) a Member of
Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record; 6)
a court, magistrate, or administrative tribunal, in the course of presenting evidence, including
disclosures to opposing counsel in the course of settlement negotiations; 7) the Administrator,
General Services Administration (GSA), or their designee, during an inspection of records conducted
by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations and any
other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals; 8) 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)); 9) the Office of
Personnel Management (OPM) for personnel research purposes; and 9) the Office of Management
and Budget (OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process
and/or examine your submission, which may result in termination of proceedings, abandonment of the
application, and/or expiration of the patent.

Additional Uses

Additional USPTO uses of the information in this record may include disclosure to: 1) the International
Bureau of the World Intellectual Property Organization, if the record is related to an international
application filed under the Patent Cooperation Treaty; 2) the public i) after publication of the
application pursuant to 35 U.S.C. 122(b), ii) after issuance of a patent pursuant to 35 U.S.C. 151, iii) 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 inspections, or an issued patent, or iv) without publication of the application or patent under
the specific circumstances provided for by 37 CFR 1.14(a)(1)(v)-(vii); and/or 3) the National Archives
and Records Administration, for inspection of records.

Petitioner Ex 1002 012



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 8,593,580 B2 Page 1 of 1
APPLICATION NO. 1 13/891267

DATED : November 26, 2013

INVENTOR(S) : Nobuyuki Kimura et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims
Column (13): Claim 1; Line 11: delete “expiation” and insert --excitation--.
Column (15): Claim 27; Line 26: delete “expiation” and insert --excitation--.

Column (16): Claim 32; Line 32: delete “expiation” and insert --excitation--.

Signed and Sealed this
Ninth Day of January, 2024

Kotnermne Y2l \C:T Vida

Katherine Kelly Vidal
Director of the United States Patent and Trademark Office

Petitioner Ex 1002 013
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by the amim and including page oou
deser in MPEP 504,

i, Haerves as evidenos of receipt similar to & Post Card, as

New Applications Under 35 LS.C, 114

If a new application is being fled and the application inciudes the necessa’y components for filing date (see 37 CFR 1.53{0)-(h
and MPER 508), a Fillng Recelpt (37 CFR 1.54) will ba issued in dus courss and the gate shown an this Acknowledpement
Receipt will astablish the ling date of the application

v

National Siage of an nternational Appleation under 35 US.C. 371

& imely submission 1o enter the nationad slage of an intem i-ssr‘ Eapnic...m: is compliant with the conditions of 38 BL.8.C.
371 and other applicable requirements a me 3CT":)\ /(Y303 3 acceptanca of the application as a national stage
subrnigsion under 35 LLE.C. 371 will he issued in addition o ih{- Fiing Receipl, in dus coursa.

Cati

Now international Applicadion Filed with the USPTO as a Recsiving Office

H g new international appiication s heing Hed and the infernational application includes the necessary compoeneanis for an
nternational filing date (ses PUT Article 11 and MFER 1810}, a Notification of the Infernational Application Numbsr and of the
Internatioral Filing Date (Form PCT/ROMOS) will be ;sez?ss*' i due courss, subject o prescriptions concermning national secunty,
and the dale shown on this Acknowledgemeni Receipt will asiablish the international filing dale of the application.
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PTO/AIA/96 (08-12)

Approved for use through 11/30/2020. 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: Maxell, Ltd.

Application No./Patent No.: 13/891,267 Filed/Issue Date: May 10,2013

Titled: PROJECTION-TYPE IMAGE DISPLAY APPARATUS

Maxell, Ltd. a 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.

|:] 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. |:| 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: NOBUYUKI, K. et al. To: Hitachi Consumer Electronics Co., Ltd.
The document was recorded in the United States Patent and Trademark Office at
Reel 025096 , Frame 0995 , or for which a copy thereof is attached.

2 From: Hitachi Gonsumer Electronics Co., Ltd. To: Hitachi Maxell, Ltd.

The document was recorded in the United States Patent and Trademark Office at
Reel 033694 , Frame 0745 , or for which a copy thereof is attached.

[Page 1 of 2]
This collectionof information is required by 37CFR 3.73(b). The informationis required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application.Confidentiality isgoverned by 35U.5.C. 122 and37 CFR 1.11and 1.14.This collection is estimated to take 12 minutes to complete, including
gathering,preparing, and submitting the completed applicationform 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 besent 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 COMPLETEDFORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA22313-1450 .

If you need assistance in completing the form, call 1-800-PTO-9199 anésel_ect option 2.
etitioner Ex 1002 016



PTO/AIA/96 (08-12)

Approved for use through 11/30/2020. 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)

3. From: Hitachi Maxell, Ltd. To: Maxell, Ltd.

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

Reel 045142 , Frame 0208 , or for which a copy thereof is attached.
4. From: Maxell, Ltd. To: Maxell Holdings, Ltd.

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

Reel 058255 , Frame 0579 , or for which a copy thereof is attached.
5. From: Maxell Holdings, Ltd. To: Maxell, Ltd.

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

Reel 058666 , Frame 0407 , or for which a copy thereof is attached.
6. From: 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.

/John R. Mattingly/ December 28, 2023
Signature Date

John R. Mattingly 30,293

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) requiresthat you begiven certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirementsof the Act, please be advised that: (1)the general authority for the collectionof this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;and (3) the principalpurpose for whichthe
informationis used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
toa patent application or patent. If you do not furnishthe requested information, the U.S. Patent and Trademark
Officemay not be able to process and/or examine yoursubmission, which may result in termination of proceedings
orabandonment of the application or expiration of the patent.

Theinformation 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.

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.

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.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need forthe 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).
A recordrelated 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.

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)).

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.

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.

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

P.Q. Box 1450

Q. Box 145
Alexandria, Virginia 22313-1450
pto.gov

[ APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/891,267 05/10/2013 Nobuyuki Kimura 520.51117CX1
CONFIRMATION NO. 1270
20457 POWER OF ATTORNEY NOTICE
ANTONELLI, TERRY, STOUT & KRAUS, LLP

PO Box 472 LT e
Upper Marlboro, MD 20773 0C000000065882001

Date Mailed: 12/18/2023

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 12/07/2023.

« The Power of Attorney to you in this application has been revoked by the applicant. 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.

/sltorres/

page 1 of 1
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UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.Q. Box 1450

Q. Box 145
Alexandria, Virginia 22313-1450
WWW.uspto.gov

[ APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/891,267 05/10/2013 Nobuyuki Kimura 520.51117CX1
CONFIRMATION NO. 1270
24956 POA ACCEPTANCE LETTER
MATTINGLY & MALUR, PC
1800 DIAGONAL ROAD ODRT T R
SUITE 210 OC000000065882034

ALEXANDRIA, VA 22314

Date Mailed: 12/18/2023

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 12/07/2023.

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.

/sltorres/

page 1 of 1
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Page 2 of 2

371 arnd other applicabls mqu ements a Form POT/DOEDNSHE mi cating aceeptance of the application as g national slags
asubmiasion under 35 ULB.C 871 will be igsuad in addition 1o the Fiing Recelpl, in due course.

New Infernational Application Filed with the USPTO as a Recelving Office

I anew international application is being filed and *h:, internadional application includes the necessary components for an
irfernalional ing dale (see PCT Article 11 and MPEF 1810}, a Notification of the Infermational Application Number and of the
International Filing Date (Form PCT/ROA0E) will be issued in due course, subjsct 10 prescrintinons concerning nalional securily,
and the date shown on this Acknowledgement Becaipt will astablish the international Hiling dale of the applicaiion.

Petitioner Ex 1002 022



Page 1 of 2

a2

o b g

—
L)
z
. - b
H .\\.w. oy O < “
> @1 V0 e = 7
b e “er G hs o it
L% a \
T, . o =
b . b w
@) G, By [ N -
[ 22 3 o -
D= grrns == s O .
L Z o ol 4
s 74 4 g
375 i ) =7
o w P4 S, o Tl
Oy o e < 7%
o
7 =7 L 7 = 7 .
\\\\\\\ =% el e A g
7 4% Z e
-, i B o
\\\\“\\\ U\\\\ n\\h
, y

QUANTITY

%74 - m = _.__IL Qx G Ydd
b = T €9 Tz
v i L o 9 =z
47 e 4 N ¢ ZUd
Y o T o z — W
7 O - wn =
Ui T T 1

= [T

o)

<

Petitioner Ex 1002 023

—_— )
l.\.nm (o)
w -
S &
P e
Yy oc
H y o
%
v M
P} p] ]
7 A‘ -
s Fig f—
4 [
A “
4
7 7

&
]a
N

.
L

¥

WY
NN

ST
AN

=

PAYMENT TRANSACTION ID

ety

Liz
£
.
1
o
b
et
L
7z
L
{7
“f <L o, . o
B [y s 7 Z
Li3 b= %44 n < %) ;
%50 = ¥ .
M nu “ P A\cs \\.\L n Z 'S
[Ted = vl L WMMN ‘»\ww\w o .“ Yren, T
I 2 5 < 774 i S Yorg P
n < 44 Do 7w : = c Z 3
[ e e 77 © 7 e o wt i 7
& o = :
L ‘i £ : = it e &
b B o = © 4 e i
Za o \ (o) Ll e e H: ww m “«w Mnu i
S = u= o z x© o Q® = “ b i
. i c - o w w = e o a w 1L
® 7 z E z 3 o8 « 9 # I
2, e c O < L Z0O c I P
’ 3k L, > i o) O = = < — - 7w
ey ziy | € 4 =2 E t 2 9 2 - Wo
, O oo®m S L =z O O c =z Z
' _m i M .‘.n\« QO ] w L _m_HL e _m g 1]
o . = " @]
o o= b O < ia € u; o o}
N S | @5 o & o o} > EZ o ou o
. Fes | 2o S © © X4 oz w
o o <h Lo
u o [—— < . 0Ll i i i o2




Page 2 of 2

I a new application is being Hled and the ap@israa‘ on inciudss the necessary companenis for fing date (see 37 OFR 1.53(b)-{d)
and :\ PE P 5(=hj a Filing Receipt (37 CFF courss and the date shown on this Acknowledgement
iblish the filing date of the appl zcaizc-n

National Siage of an nternational Appleation under 35 US.C. 371
¥ o imely submission o entar the national stage of an international application is compliant with the conditions of 38 U.8.C.

371 and other applicalle regquiraments a Form PUT/DOAEGANS indating acceptancs of the apulication as a national stage
subruission under 35 U.S.C. 371 will he issued in addition o the Fiiing Recaipl, in dus cowrss.

Now international Applicadion Filed with the USPTO as a Recsiving Office

H g new international appiication s heing Hed and the infernational application includes the necessary compoeneanis for an
nternational filing date (ses PUT Article 11 and MFER 1810}, a Notification of the Infernational Application Numbsr and of the
International Filing Dale (Form POT/RONE) will be ssuad in due course, subject o prescriptions concarning national securty,

and the dale shown on this Acknowledgemeni Receipt will asiablish the international filing dale of the application.
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PTO/SB/44 (09-07)

Approved for use through 03/31/2026. OMB 0651-0033

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.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page 1 of 1

PATENT NO. : 8,593,580
APPLICATION NO.: 13/891,267
ISSUE DATE ©11/26/2013
INVENTOR(S)

Nobuyuki KIMURA, et al.

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

Column (13): Claim 1; line 11: delete "expiation" and insert --excitation--.
Column (15): Claim 27; line 26: delete "expiation" and insert --excitation--.

Column (16): Claim 32; line 32: delete "expiation" and insert --excitation--.

MAILING ADDRESS OF SENDER (Please do not use Customer Number below):

Mattingly & Malur, PC
1800 Diagonal Road, Suite 210
Alexandria, VA 22314

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with an
information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid OMB Control
Number. The OMB Control Number for this information collection is 0651-0033. Public burden for this form is estimated to average 1 hour per response, including
the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the information
collection. Send comments regarding this burden estimate or any other aspect of this information collection, including suggestions for reducing this burden to the
Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email InformationCollection@uspto.gov.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. If filing this completed form by mail, 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.

Petitioner Ex 1002 025




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. The United States
Patent and Trademark Office (USPTO) collects the information in this record under authority of 35
U.S.C. 2. The USPTO’s system of records is used to manage all applicant and owner information
including name, citizenship, residence, post office address, and other information with respect to
inventors and their legal representatives pertaining to the applicant's/owner’s activities in connection
with the invention for which a patent is sought or has been granted. The applicable Privacy Act
System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013). https://
www.govinfo.gov/content/pkg/FR-2013-03-29/pdf/2013-07341. pdf

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in the
event that the system of records indicates a violation or potential violation of law; 2) a Federal, state,
local, or international agency, in response to its request; 3) a contractor of the USPTO having need
for the information in order to perform a contract; 4) the Department of Justice for determination of
whether the Freedom of Information Act (FOIA) requires disclosure of the record; 5) a Member of
Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record; 6)
a court, magistrate, or administrative tribunal, in the course of presenting evidence, including
disclosures to opposing counsel in the course of settlement negotiations; 7) the Administrator,
General Services Administration (GSA), or their designee, during an inspection of records conducted
by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations and any
other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals; 8) 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)); 9) the Office of
Personnel Management (OPM) for personnel research purposes; and 9) the Office of Management
and Budget (OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process
and/or examine your submission, which may result in termination of proceedings, abandonment of the
application, and/or expiration of the patent.

Additional Uses

Additional USPTO uses of the information in this record may include disclosure to: 1) the International
Bureau of the World Intellectual Property Organization, if the record is related to an international
application filed under the Patent Cooperation Treaty; 2) the public i) after publication of the
application pursuant to 35 U.S.C. 122(b), ii) after issuance of a patent pursuant to 35 U.S.C. 151, iii) 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 inspections, or an issued patent, or iv) without publication of the application or patent under
the specific circumstances provided for by 37 CFR 1.14(a)(1)(v)-(vii); and/or 3) the National Archives
and Records Administration, for inspection of records.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. 1 13/891,267 Confirmation No.  : 1270
Inventor(s) : Nobuyuki KIMURA, etal. TC/GAU : 2871

Filed : May 10, 2013 Patent No.: 8,593,580
Title : PROJECTION-TYPE DISPLAY APPARATUS

Docket No. : T&A-14536-02
Customer No.: 24956

CERTIFICATE OF CORRECTION OF APPLICANT MISTAKE
U.S. PATENT NO. 8,593,580

Mail Stop: Amendment

Commissioner of Patents

P.O. Box 1450

Alexandria, VA 22313-1450 Date: December 7, 2023
Sir:

Applicant respectfully requests that claims 1, 27 and 32 be corrected as
shown in the accompanying Certificate of Correction. Applicant submits that the
correction is necessary due to an Applicant error made in the claim amendment.

The required fee accompanies this request. However, it is authorized to

charge any shortage of fees due in connection with the filing of this paper, or credit

any overpayment of fees, to Deposit Account 50-1417.

Respectfully submitted,
MATTINGLY & MALUR, PC
/John R. Mattingly/

John R. Mattingly, Reg. No. 30,293
(703) 684-1120

Petitioner Ex 1002 027



Doc Code: PA..
Document Description: Power of Attorney

PTO/AIA/82A (07-13)

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 13/891,267

Filing Date 05/10/2013

First Named Inventor

Nobuyuki KIMURA

Title

PROJECTION-TYPE DISPLAY APPARATUS

Art Unit

2871

Examiner Name

Attorney Docket Number

T&A-14536-02

SIGNATURE of Applicant or Patent Practitioner

Signature /John R Mattlngly/

Date (Optional)

December 7, 2023

Name

John R. Mattingly

Registration
Number

30,293

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

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.

v

*Total of 1 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-PT0-9199 and selﬁt 0, {i.on 2.
etitioner Ex 1002 028



Doc Code: PA
Document Description: Power of Attorney PTO/AIA/82B (07-13)
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 contains a valid OMB control number.

HBAI KX SRR
POWER OF ATTORNEY BY APPLICANT

FEZ 22, RN OGREE S L <IETTEREN THREI IS LT, BRI VRANCS A SN T S TORMREMEL £,

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or the boxes
below.

HEES Hs
Application Number Filing Date

& : PTOAAIABAICBI LIFHRA R A T W A HE,  Falriizeiicb )
{Note: The boxes above may be left biank if information is pravided on form PTO/AIA/SZA.)

{(PTOSATA/S2A) P L L kRS

T »\vakﬁ&"-[ L"H L
E | hereby appoint the Patent Practitioner(s) assoctated with the roﬂowmg Customer Number as my/our attorney(s) or agent(s), and to transact alf
business in the Unitad States Patent and Trademark Office connected therewith for the application referenced in the attached transmittal letter

CFH

{form PTO/AIA/82A) or identifised above:
24956

MR
OR

5 LBk

95T

| hereby appoint Practitioner(s) named in the attached fist {form PTO/AIA/82C) as my/our attorney{s) or agent(s}, and to transact all business in
the United States Patent and Trademark Offics connected therewith for the patent application referenced in the attached fransmittal {efter (form
PTO/AIA/IB2A) or identified above. {Note: Complete form PTO/AIAB2C.)

B OEXEXN R ERRACTHEESN CHBEICH T I BEDENEE TROVTAPEBE R LEEE L TLEIY,
Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:
ERURRE R S
The address associated with the above-mentioned Customer Number
Xix
OR
M R &5 (T S L

The address associated with Customer Number:

Xk

OR

R E A

,/,E

Firm or

Individual Name
R pf
Address
i | WHEE &
City State Zip
5|
boumry

AT B LA
Telephone Email

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: Commissloner
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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PTO/AIA/B2B (07-13)

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 contains a valid OMB control number,

AT & 5 BER
POWER OF ATTORNEY BY APPLICANT

BILHEATSHY (HEARBAORES, HEALEZ TREACEA) -
| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

Maxell, Ltd.
BEEL U HEFEER THL (TREAROBETIITE)

Inventor or Joint Inventor (titte not required below)

UL L IERFEHERATHOREEDEFREATHD (TREEROWTILRE

Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)

PEREAL LSARHFE/EET SBELA M Ths

Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity)

LRSS T, ﬁ"‘fodmﬁéﬁfﬂfﬁ%% TT NI THD (B0 37 CFR 1.46(b) (12 E I\ RABBC BV THO b, IAEEE icF
DEFEPLENTNDLE (HEAREADGE, BLEOHMENRET D2 L)

Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the application or is
concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity)

L KOO

BIFHBEADEA
SIGNATURE of Applicant for Patent

TREAH BRI TR HUBAORBEALEDORTOD (HEAMEAOEEE

The undersigned (whose title is supplied beiow) is authorized to act on behalf of the applicant (e g., where the applicant is a juristic entity).

fﬁwature ﬂ,/f ({ /4/ ﬁ'/zm/zw ?efe?oéﬁn;!) Takwary ¥ty 7022
ﬁ'ﬁqe Keiji Nakamura

ﬁ,{f President and Representative Direclor

B B - AEELS CFR L3SICE- IR Bg S e 6y, BAmE M LUOSFTICE L TRST CFR 14281, HEABREEV 284
X, BEOEEHRED -

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

; mINEE B e,
- Total of forms are submitted.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/891,267 11/26/2013 8593580 520.51117CX1 1270
20457 7590 11/06/2013

ANTONELLIL TERRY, STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET

SUITE 1800

ARLINGTON, VA 22209-3873

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 O 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):

Nobuyuki Kimura, Yokohama, JAPAN;
Koji Hirata, Yokohama, JAPAN;
Hidehiro Ikeda, Yokohama, 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) Petitioner Ex 1002 033



PART B- FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to:

Or Fax

Mail Stop ISSUE FEE
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

(571) 273-2885 520.51117CX1

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and

PUBLICATION FEE (if required). Blocks | 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
Indicated 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)
020457 7590

ANTONELLI, TERRY STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET
SUITE 1800

ARLINGTON, VA 22209-3873

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 Papers.
Each additional paper, such as an assignment or formal drawing, must have its own
certificate of mailing or transmission.

Certificate of Mailing or Transmission
| hereby certify that this Fee(s) Transmittal is being deposited with the United States
Postal Service with sufficient postage for first ciass mail in an envelope Addressed to
the Mail Stop ISSUE FEE address above, or being facsimile transmitted to the
USPTO (571) 273-2885, on the date indicated below.

{Depositor's name)
{Signature)

(Date)
l APPLICATION NO. FILING DATE [ FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. I
13/891,267 5/10/2013 KIMURA 520.51117CX1 1270

TITLE OF INVENTION: PROJECTION-TYPE DISPLAY APPARATUS
[__APPL.TYPE [  SMALLENTITY | ISSUEFEEDUE | PUBLICATIONFEEDUE | PREV.PAIDISSUEFEE |  TOTAL FEE (5)DUE__ | DATEDUE |

Nonprovisional NO $1780 $300 $ $2080 10/22/2013
[ EXAMINER [ ART UNIT [ CLASS-SUBCLASS |

Phu Vu 2871 349/008

1. Change of correspondence address or indication of “Fee Address: (37
CFR 1.363).

D Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122 attached.

agents OR, alternatively,

D “Fee Address” indication (or “Fee Address” Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of Customer
Number is required.

2. For printing on the patent front page, list

(1) the names of up to 3 registered patent attorneys 1 ANTONELLI, TERRY, STOUT
& KRAUS, LLP.

Or agents OR, alternatively,

(2) the name of single firm (having as a

member a registered attorney or agent)

and the names of up to 2 registered patent

attorneys or agents. If no_name is 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.
37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

Hitachi Consumer Electronics Co., Ltd.

|

Please check the appropriate assignee category or categories (will not be printed on the patent):

If an assignee is identified below, the document has been filed for recordation as set forth in

{B) RESIDENCE: {CITY and STATE OR COUNTRY)

Tokyo, Japan

yve

Individual X Corporation or other private group entity ij Government

4a. The following fee(s) are enclosed:
Issue Fee
Publication Fee (No small entity discount permitted)
Advance Order-# of Copies __4

4b. Payment of Fee (s}
A check is enclosed.
Payment by credit card. Form PTO-2038 is attached.
]Z The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number 01-2135.

5. Change in Entity Status (from status indicated above)
a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27.

O

b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)2).

The Director of the USPTO is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above. NOTE: The Issue Fee and
Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in Interest as shown by the records of the United

States patent and Trademark Office.

Authorized Signature /Ayal . Sharon/ (/i ‘g .

pate: October 18, 2013

Typed or printed name Ayal I. Sharon

Registration No. 55,986

Petitioner Ex 1002 034



Electronic Patent Application Fee Transmittal

Application Number:

13891267

Filing Date:

10-May-2013

Title of Invention:

PROJECTION-TYPE DISPLAY APPARATUS

First Named Inventor/Applicant Name:

Nobuyuki Kimura

Filer:

Ayal I. Sharon/Southchai Vannarath

Attorney Docket Number: 520.51117CX1
Filed as Large Entity
Utility under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Sub-Total in
UsD($)
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 1501 1 1780 1780
Publ. Fee- Early, Voluntary, or Normal 1504 1 300 300
Petitioner Ex 1002 035




Sub-Total in

Description Fee Code Quantity Amount USD($)
Extension-of-Time:
Miscellaneous:
Printed Copy of Patent - No Color 8001 4 3 12
Total in USD ($) 2092

Petitioner Ex 1002 036




Electronic Acknowledgement Receipt

EFSID: 17162603
Application Number: 13891267
International Application Number:
Confirmation Number: 1270

Title of Invention:

PROJECTION-TYPE DISPLAY APPARATUS

First Named Inventor/Applicant Name:

Nobuyuki Kimura

Customer Number:

20457

Filer: Ayal I. Sharon/Southchai Vannarath
Filer Authorized By: Ayal I. Sharon
Attorney Docket Number: 520.51117CX1
Receipt Date: 18-0CT-2013
Filing Date: 10-MAY-2013
Time Stamp: 10:18:40

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $2092

RAM confirmation Number 8843
Deposit Account 012135

Authorized User

KRAUS, MELVIN

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 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reep@ﬁﬁ%@fﬁs@@@%b?,?




Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

195701
1 Issue Fee Payment (PTO-85B) 5117CX1ISSUEFE.pdf no 1

472¢8826042ef8c2393d4622e7 1ea9cf2829
7b9d

Warnings:

Information:

33736
2 Fee Worksheet (SB06) fee-info.pdf no 2

27ec10fb2fad7847869c50627d3af4fbd448
39dc

Warnings:

Information:

Total Files Size (in bytes); 229437

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.

Petitioner Ex 1002 038




UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/891,267 05/10/2013 Nobuyuki Kimura 520.51117CX1
CONFIRMATION NO. 1270
20457 PUBLICATION NOTICE
ANTONELLI, TERRY, STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET LR
00000006388519

SUITE 1800
ARLINGTON, VA 22209-3873

Title:PROJECTION-TYPE DISPLAY APPARATUS

Publication No.US-2013-0242232-A1
Publication Date:09/19/2013

NOTICE OF PUBLICATION OF APPLICATION

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

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

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

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

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

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 13891267 KIMURA ET AL.
LT
PHU VU 2871
v Rejected - Cancelled Non-Elected A Appeal
= Allowed + Restricted Interference o) Objected
[0 cClaims renumbered in the same order as presented by applicant O cpa O T.D. O R.1.47
CLAIM DATE
Final Original [07/15/2013
1 1 =
2 2 =
3 3 =
4 4 =
5 5 =
6 6 =
7 7 =
8 8 =
9 9 =
10 10 =
11 11 =
12 12 =
13 13 =
14 14 =
15 15 =
16 16 =
17 17 =
18 18 =
19 19 =
20 20 =
21 21 =
22 22 =
23 23 =
24 24 =
25 25 =
26 26 =
27 27 =
28 28 =
29 29 =
30 30 =
31 31 =
32 32 =
33 33 =
34 34 =
35 35 =
36 36 =

U.S. Patent and Trademark Office

Part of Paper No. : 20130715
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 13891267 KIMURA ET AL.
Examiner Art Unit
PHU VU 2871
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference o) Objected
[0 cClaims renumbered in the same order as presented by applicant O cpA O T.D. O R.1.47
CLAIM DATE
Final Original [07/15/2013
37 37 -
38 38 -

U.S. Patent and Trademark Office

Part of Paper No. : 20130715
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
13/891,267 05/10/2013 Nobuyuki Kimura 520.51117CX1 1270
20457 7590 09/03/2013
ANTONELLL TERRY, STOUT & KRAUS, LLP | EXAMINER
1300 NORTH SEVENTEENTH STREET VU, PHU
SUITE 1800
ARLINGTON, VA 22209-3873 | ARTONIT | papERNUMBER
2871
| MAIL DATE | DELIVERY MODE
09/03/2013 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07) Petitioner Ex 1002 042



Application No. Applicant(s)
Corrected 13/891,267 KIMURA ET AL.
Notice of Allowability Examiner AUnit T e
No

-- 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 5/10/13.

Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

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

3. X The allowed claim(s) is/are 1-38. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
hitp:/www.usplo.gov/patents/init_events/pph/index.isp or send an inquiry to PPHisedback@usplo.gov .

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

a) Al b)[J Some *c)[] None of the:
1. [X] Certified copies of the priority documents have been received.
2. [ Cettified 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. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
[0 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).

6. [] 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. [0 Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. X Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 8/20/13

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

U.S. Patent and Trademark Office
PTOL-37 (Rev. 05-13) Notice of Allowability Part of Paper No./Mail Date 20130831
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Application/Control Number: 13/891,267 Page 2
Art Unit: 2871

The present application is being examined under the pre-AlA first to invent
provisions.

PHU VU whose telephone number is (571)272-1562. The examiner can
normally be reached on 8AM-5PM M-R.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Ed Glick can be reached on (571)-272-2490. 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.

/Phu Vu/
Primary Examiner, Art Unit 2871
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | ;3541567 KIMURA ET AL.
H““H““ ““H““““H““m “H“ m . o

PHU VU 2871
CPC
Symbol Type Version
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:
38

(Assistant Examiner) (Date)
/PHU VU/
Primary Examiner.Art Unit 2871 07/15/2013 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 20130715
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

13891267 KIMURA ET AL.
Examiner Art Unit
PHU VU 2871

US ORIGINAL CLASSIFICATION

INTERNATIONAL CLASSIFICATION

CLASS SUBCLASS CLAIMED NON-CLAIMED
349 8 G| o F 1/1335
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
349 69 70 71
NONE
Total Claims Allowed:
38
(Assistant Examiner) (Date)
/PHU VU/
Primary Examiner.Art Unit 2871 07/15/2013 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 20130715
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;3541567 KIMURA ET AL.
PHU VU 2871
O Claims renumbered in the same order as presented by applicant O CPA O T.b. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 1 17 17 33 33

2 2 18 18 34 34

3 3 19 19 35 35

4 4 20 20 36 36

5 5 21 21 37 37

6 6 22 22 38 38

7 7 23 23

8 8 24 24

9 9 25 25

10 10 26 26

1 1 27 27

12 12 28 28

13 13 29 29

14 14 30 30

15 15 31 31

16 16 32 32
NONE

Total Claims Allowed:
38

(Assistant Examiner) (Date)
/PHU VU/
Primary Examiner.Art Unit 2871 07/15/2013 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 20130715
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Receipt date: 08/13/2013 13881267 - GAU: 2871

PTO/SB/08A (08-03)

Approved for use through 07/31/2006. 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 contains a valid OMB control number.

] Complete if Known
Substitute for form 1449A/PTO

Application Number 13/891,267
INFORMATION DISCLOSURE Filing Date May 10, 2013
STATEMENT BY APPLICANT First Named Inventor Nobuyuki KIMURA
Art Unit 2871

use as many sheets as necessary) Examiner Name Phu, VU
Sheet 1 of 1 Attorney Docket Number 520.51117CX1

U.S. PATENT DOCUMENTS

Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials’ No." MM-DD-YYYY Applicant of Cited Relevant Passages or Relevant
Number-Kind Code? (if known) Document Figures Appear
us-
Us-
us-
us-

FOREIGN PATENT DOCUMENTS

Foreign Patent Document Name of Patentee or Pages, Columns, Lines,
Examiner Cite Publication Date Applicant of Cited Where Relevant Passages e
Initials’ No." | cCountry Code®Number’—Kind Code %(if known) MM-DD-YYYY Document or Relevant Figures Appear
JP 2004-327361 11-18-2004 Seiko Epson Corpo. AB
JP 2007-156270 06-21-2007 Sharp Corp. AB
AA WO 2007/141688 A1 12-13-2007 Philips Intellectual
Property & Standards
GMBH
JP 2004-354495 12-16-2004 NEC Viewtechno, Ltd. AB
JP 2009-539219 11-12-2009 Corresponds to AA
(WO 2007/141688 A1)
NON PATENT LITERATURE DOCUMENTS
Examiner | cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the T2
Initials* 0. item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s),

publisher, city and/or country where published.

Japanese Office Action for Japanese application No. 2010-023911 dated June 11, 2013 and English v
translation of outline of Office Action

Examiner o) / Date "
=N 1o
Signature [PhuVu/ Considered 08/31,

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant’s unique citation designation number (optional). 2 See Kinds Codes of USPTO
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(21)Application number : 2003— (71)Applicant : SEIKO EPSON CORP
123559

(22)Date of filing : 28.04.2003 (72)Inventor : SAKATA HIDEFUMI

(54) LIGHTING DEVICE AND PROJECTION TYPE DISPLAY DEVICE

(57)Abstract:

PROBLEM TO BE SOLVED: To provide

a lighting device using a semiconductor = =
light—emitting element capable of ; ;
attaining both brightness and light &
utilizing efficiency, and a well-lighted
projection type display device capable
of integrally enhancing the light utilizing
efficiency including a display system by
the use of the lighting device.
SOLUTION: The lighting device
comprises an optical converging point
11, semiconductor light—emitting
elements 4 arranged so that emitted
light converges into the optical
converging point 11, and a fluorescent
body 5 arranged at the optical
converging point 11 emitting visible light
by converting a wave length of the
excited light emitted from the
semiconductor light—emitting element, wherein light from the fluorescent body
is irradiated on an object to be irradiated. The total surface area of the
fluorescent body 5 in the visible light emitting direction is set smaller than the
total excited light emitting surface area of the semiconductor light-emitting
element. By the above, the problem of insufficiency of the light quantity as a
lighting device caused by the inadequate light quantity of the semiconductor
light—emitting element is coped with by using a number of light—emitting
elements or by increasing the area thereof, whereby a problem that, while the
illumination light itself gets brighter by the measure, an area of the light source
is increased and utilization efficiency of the illumination light including that of
the display system is decreased is solved.
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KITAGAWA
MAKOTO

SAITO SAKAE

(54) LIGHT SOURCE DEVICE AND PROJECTION-TYPE IMAGE

DISPLAY DEVICE

(57)Abstract:

PROBLEM TO BE SOLVED:
To provide a light source
device having a proper color
balance and favorable
brightness of projection light,
allowing effective use of UV
light, emitted from the light
source and suppressing
thermal or solarization
damages on a phosphor
layer, and to provide a
projection—type image
display device that is
equipped with the light
source device.

SOLUTION: The light source
device 12 has a color wheel
4, having a phosphor layer
41 comprising a fluorescent
glass and a filter 42 comprising a multilayered film. The phosphor
layer 41 includes a red phosphor layer, green phosphor layer and
blue phosphor layer that convert UV light into red, green and blue
visible lights, respectively. The red light, converted from UV light in
the red phosphor layer, is superimposed on the red light made
incident on the red phosphor layer, transmits through the filter 42
and is exited from the color wheel 4.
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(54) Title: COLORED AND WHITE LIGHT GENERATING LIGHTING DEVICE

(57) Abstract: A lighting device for generating colored and white light.
According to the invention the lighting device comprises at least one light
source (1, 4) emitting blue or ultraviolet light and a color conversion unit (2,
5) for converting said blue or ultraviolet light into visible light comprising at
least two sections (2a, 2b, 2¢, 6a, 6b, 6c, 6d), at least one section (2¢, 6d) of
which being a transparent or translucent color converting section, said color
conversion unit (2, 5) being arranged for alternately illuminating said at least
two sectivns (2a, 2b, 2c¢, 6a, Ob, 6¢, 6d) with said blue or ultraviolet light,
said at least one color converting section containing luminescent material,
wherein said luminescent material is a laminescent organic dye in a polymer
malrix or a crystalline inorganic luminescent material.
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Colored and white light Generating Lighting Device

The present patent application relates to a lighting device for generating
colored and white light, to a method for generating colorcd and white light and to the
use of a lighting device.

Color tunable light sources known from the art are mostly based on LED
modules. Those LED modules generally rely on the emission of the primary colors red,
blue, green and in some cases amber or even more primary colors by different LEDs for
each color. This means that the number of LED chips is at least as high as the number of
primary colors used. Usually, LED chips emitting different colors show different
behavior towards driving currents, temperature and other operational parameters. This
drawback may be overcome with the use of color converted blue or ultraviolet LED
chips, so called phosphor converted LEDs (pc LEDs). Phosphor converted LEDs
comprise a blue or ultraviolet LED light source, which illuminates a luminescent
material, which for its part converts the blue or ultraviolet light of the LED into visible
light having a longer wavelength, e. g. green, yellow or red light. The pc LED
arrangement still has the disadvantage that several pc LEDs emitting different colors are
required to obtain the desired color impression by color mixing. Morcover, spatially
separated light sources require rather complex optics with precise alignment. Another
constraint of p¢c LEDs is the possible saturation of the luminescent material, which

results in luminance limitation in case of high light flux emitted by the LED.

These problems are partly solved by a lighting and display device known
from JP 2004341105 A. The display device comprises an ultraviolet light emitting LED,
which illuminatcs a color wheel. On the illuminated side the color wheel is coated with a
visible light reflecting film that is transmissive for ultraviolet light. The color wheel
furthcr compriscs three color converting scctoral scctions which convert and scatter the

ultraviolet light emitted by the LED into red, green and bluc light. The converted light,
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which is back scattered through the color wheel towards the light source is reflected by
the visible light reflecting film such that a large part of the converted light can be used
for the display application.

The use of a color wheel has the advantage that one light source is
sufficient to generate primary colors in short subsequent time slots by cyclically moving
the different color converting sectoral sections of the color wheel into the beam of the
light source. The fast scquence of different primary colors is perceived as a color mixture
due to the inertia of human vision. Using a single LED along with a color whee! further
has the advantage that the color impression is not dependent on the unequal behavior of
different LEDs towards driving currents, temperatures and other parameters.

However, the display device known from JP 2004341105 A has the
drawback that the color wheel has a complex design featuring color converting sections
on the one hand and a visible light reflecting film on the other hand. Further, not the
entire light flux emitted by the LED can be used for the display application as the
ultraviolet light coming from the LED is scattered in the color converting sections and
partly reflected by the visible light reflecting film.

It is thus an object of the invention to provide a lighting device for
generating colored light of any desired color having high spectral purity and stability or
white light having a high luminance. The lighting device should further comprise a color
conversion unit having a simple and thus cost effective design. Another object of the
present patent application is to provide a lighting device, which shows a high luminous
efficiency.

These and other objects are solved by a lighting device for generating
colored and white light, comprising at least one light source emitting blue or ultraviolet
light, a color conversion unit for converting said blue or ultraviolet light into visible light
comprising at least two sections, at least one section of which being a transparent or
translucent section, said color conversion unit being arranged for alternately illuminating
sald at least two sections with said blue or ultraviolet light, said at least one section
containing luminescent material, wherein said luminescent material 1s a luminescent
organic dyc in a polymer matrix or a ¢rystalline inorganic luminescent material.

The color conversion unit of the lighting device according to the

invention comprises transparcnt fuminescent matcerial, which allows for highly cfficient
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color conversion of the ultraviolet or bluce light emitted by the light source and securely
avoids beam deflection or scattering decreasing luminous efficiency of the lighting
device. Using a transparent luminescent material also ensures 4 minimum ctendue, which
is important for spotlight and projection applications. The color converting sections
comprising luminescent materials can either be translucent (partly transmitting light
emitted by the light source, so-called primary light) or convert the primary light
completely into visible light with a different wavelength.

In contrast to conventional luminescent materials organic dyes in a
polymer matrix as well as crystalline inorganic luminescent material feature a high
quantum efficiency. As radiationless relaxation of the excited states in the irradiated dye
molecules or the inorganic crystal is highly unlikely the irradiated light emitted by the
light source is almost entirely converted into visible light. Further, the color conversion
unit is characterized by a simple and thus cost-effective design as a special coating of its
surfaces is not needed.

According to a first embodiment of the invention the light source is a light
emitting diode (LED). The main advantage of an LED is that it has a long service live
and a high degree of energetic efficiency. LEDs emitting blue or ultraviolet light are
readily available on the market. As only a single LED is used the color impression of the
light generated by the lighting device is therefore independent of temperature and driving
current.

According to another embodiment of the invention the luminescent
organic dye is a dye comprising Perylene tetracarbonic acid. These innovative organic
dyes can be produced with a large variety of color converting characteristics.
Correspondingly, the blue or ultraviolet light emitted by the light source can be
converted into a large number of colors with high spectral purity and luminance.

For example, the at least one color converting section of the color
conversion unit can be arranged to convert said blue or ultraviolet light into green light.
In this case the inorganic luminescent material contains SrSi,O:N,:Eu and/or LUAG:Ce
(Luthetium-Aluminum-Garnet doped with Cerium). The color converting section of the
color conversion unit may also be arranged to convert the blue or ultraviolet light
emitted by the light source into red light. In this case the inorganic luminescent material

contains CaS:Eu and/or CaAlISIN;:Eu.
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In a further embodiment, the inorganic luminescent material cxhibits a
density of more than 97% of its theoretical density as a single crystal material in order to
further reduced the amount of radiationless rclaxation of the excited states in the
irradiated inorganic luminescent material by reducing scattering effects within the
luminescent material resulting in a shorter light path of converted light within the
luminescent material before leaving the luminescent material. Die hohe Dichte kann
beispiclsweise durch hohe Driicke beim Pressen der Materialien erzeugt werden.

According to another embodiment of the invention the light source emits
blue light and the color conversion unit comprises at least one transparent section. In the
case of a blue light emitting light source, e.g. a blue LED, the light can directly be used
for color mixture so that a complete color conversion may not be necessary. The
transparent section can be made of glass or a transparent polymer, such as
polycarbonate.

According to another advantageous embodiment of the invention the
color conversion unit comprises three sections being arranged so as to periodically
convert said blue or ultraviolet light into red, green and blue light. By generating the
primary colors red, green and blue the lighting device according to the invention may be
used for generating a wide spectrum of colors, especially for illumination or display
applications. In the case of an UV light source, the color conversion unit may comprise a
transparent section and two color converting sections being arranged so as to convert
the UV light into yellow and blue light, respectively. In the case of a blue light source the
color conversion unit may comprise a transparent section and two color converting
sections being arranged so as to convert the blue light into red and green light,
respectively. In the case of a blue light source the color conversion unit may also
comprise only two sections, one of which being a transparent or translucent section and
the other be a color converting section arranged for converting the blue light into yellow
light.

According to another embodiment of the invention the color conversion
unit is designed as a rotational oscillator to be rotated with a rotational frequency,
especially a color wheel comprising at least two sectoral sections, at least one of which
being a color converting section. An advantage of a rotational oscillator, especially a

color wheel, is that it may also serve as a cooling fan for the lighting device due to the
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boundary layer of the air on it surfacc. Further cooling fan elements can be attached to
the axis of the rotative oscillator.

Preferably, the color wheel comprises at least four sections perform more
than one color cycle per revolution. Here, a color cycle denotes the fraction of one
revolution required to emit light comprising all different colors provided by the color
wheel. As an example, if there are two sections emitting blue light and two sections
emitting yellow light and the sections are arranged in a blue/yellow/bluc/yellow
sequence, the color wheel performs two color cycles per revolutions in contrast to a
color wheel where only two sections (one blue, one yellow) are present. In the latter
case, the color wheel would perform only one color cycle per revolution. By realizing
more than one color cycle per revolution color break-up effects may be reduced or, as an
alternative, the required rotational frequency of the color wheel may be reduced.

According to another advantageous embodiment of the invention the
contact surfaces between the sectoral sections of the color wheel are provided with a
reflective coating. This will avoid leakage of light from one section to the other, as may
be caused by light guiding phenomena.

According to another embodiment of the invention the number of light
sources corresponds to the number of sectoral sections of the color wheel, wherein the
light sources are arranged so as to simultaneously illuminate all sectoral sections of the
color wheel. This allows for increasing the total light flux and decreasing color break-up
effects by decreasing the color variation amplitude in the resulting light beam.

The color wheel may be produced in different ways. For example, the
scctoral sections of the color wheel may be joined by glueing. In the case of the use of
luminescent organic dyes in a polymer matrix the color wheel may be also produced by
molding the polymers containing the respective dyes together in a single compact shape.

According to another cmbodiment of the invention the color conversion
unit is designed as a linear oscillator to be oscillated with an oscillation frequency. The
linear oscillator may comprise a piczo actuator or a solcnoid.

The light source of the lighting device may be a continuously emitting
light source. It may also be a pulsed light source. In the latter case the lighting device

preferably comprises an electronic control unit arranged to synchronize the pulse pattern
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of the light source with the alternating frequency of the color conversion unit, ¢.g. the
color wheel, so as to generate the desired shade of color.

Another aspect of the patent application is a method for generating
colored light, comprising at least one light source emitting blue or ultraviolet light
a color conversion unit for converting said blue or ultraviolet light into visible light, said
color conversion unit comprising at least two sections, at least one section of which
being a color converting section, said at lcast one color converting section containing
luminescent material, said luminescent material being a luminescent organic dye in a
polymer matrix or a crystalline inorganic luminescent material, wherein said at least two
sections are alternately illuminated with said blue or ultraviolet light.

According to an embodiment of the method according to the invention
the light source is a pulsed light source and the pulse pattern of said pulsed light source
is synchronized with the alternating frequency of said color conversion unit so as to
generate the desired shade of color, wherein the alternating frequency of said color
conversion unit is adapted to the pulse pattern of said pulsed light source or the pulse
pattern of said pulsed light source is adapted to the alternating frequency of said color
conversion unit.

Another aspect of the patent application is the use of a lighting device of
claim 1 as a color tunable light source for general illumination or in medical, artistic and
photographic applications. A lighting device providing light with comprising UV light
can be used for illumination purposes where fluorescent effects are desired. Another
aspect of the patent application is the use of a lighting device of claim 1 in a projection
device.

Yet, another aspect of the patent application is the use of a lighting device
of claim 1 having a UV light source as a means for medical treatment of skin defects and
skin diseases, particularly psoriasis.

These and other aspects of the present patent application will be come

apparcnt from an clucidated with reference to the following figures.
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Fig. 1a,b illustrates a side view and a top view of a lighting device
according to the invention comprising a light source and a color
conversion unit having a rotative oscillator,

Fig. 2 illustrates a top view of another embodiment of the rotative
oscillator of Fig. 1,

Fig.3a,b illustrates a top view and a perspective view of another
embodiment of the lighting device of Fig. 1 featuring three light sources,
Fig. 4 illustrates a side view of a lighting device according to the
invention comprising a light source and a color conversion unit having a
linear oscillator and

Fig. 5 illustrates a side view of the lighting device of Fig. 4 featuring

another embodiment of the linear oscillator.

Fig. 1a illustrates a side view of a lighting device according to the

invention comprising a light source and a color conversion unit. Presently, the light

source is designed as a blue LED 1. However, the invention is not limited to LEDs. The

light source can also be designed as a blue light emitting laser, e.g. a blue semiconductor

laser or an ArF* laser, or a gas discharge lamp. The color conversion unit is presently

designed as a color wheel 2 driven by a motor (not shown) to rotate the color wheel

with a rotational frequency. In another embodiment, the rotational frequency may be

varied during the use of the lighting device. Yet, it may be designed as any other suitable

rotational as well.

The color wheel 2 presently comprises two color converting sectoral

sections 2a, 2b and a transparent section 2¢. The color converting sectoral sections 2a,

2b cach comprise a polymer matrix containing a luminescent organic dye. Preferably, the

luminescent organic dyc is a dye on the basis of Perylene tetracarbonic acid. The organic

dye of scctoral scetion 2a converts the blue light emitted by LED 1 into red light

whereas the organic dye of sectoral sections 2b converts the bluc light into green light.

As an alternative, the color converting sections 2a, 2b cach may comprise a crystalline
Yy ry

inorganic luminescent material, sintered into a transparcnt or translucent ceramic body.

In the case of sectoral section 2a which converts the blue light into green light the
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inorganic luminescent material may be SrSi;O,N,:Eu and/or LuAG:Ce. Scctoral section
2b which converts the blue light into red light may contain CaS:Eu and/or CaAISiN;:Eu
as the crystalline inorganic luminescent material. Scctoral section 2¢ is made up of a
transparent material, such as glass or a transparent polymer, e.g. Polycarbonate.
Preferably, the contact surfaces between the sectoral sections 2a, 2b, 2¢ of color wheel 2
are provided with a reflective coating. By using reflective coatings between the
respective sectoral scctions crossover cffects are securely avoided

Having two color converting sectoral sections 2a, 2b converting the blue
light of the LED into red or green light, respectively, and a transparent section 2¢ being
completely transparent for blue light the color wheel 2 covers a full color cycle and thus
can be used for a plurality of display or illumination applications.

The lighting device of Fig. la further comprises an electronic control unit
(not shown) which controls the driving current of the LED 1 and the rotational
frequency of the color wheel 2. For example, LED 1 is driven by a pulsed driving current
such that it emits a pulsed light beam. The pulse length and the pulse frequency may be
adapted to the rotational frequency in such way that the resulting light beam behind the
color wheel yields white light, taking into account the inertia and wavelength dependent
sensitivity of human vision. By increasing the pulse length of those pulses that, for
exzimplc, pass through the transparent sectoral section 2¢ of the wheel 2 the color
impression may be easily shifted towards the blue. It shall be understood that the color
impression can also be controlled by altering the angular extent of the individual sectoral
sections.

In another embodiment of the lighting device according to the invention
(not shown) the light source may be designed as an ultraviolet light emitting LED or a
UV laser, e.g. a KrF* laser. It shall be understood that in this case transparent section 2¢
of the color wheel 2 has to be replaced by a color converting section, which, for
example, converts the pulsed UV light of the laser into blue Light.

Fig. 2 shows a top vicw of another embodiment of the color wheel of Fig.
1b.

In contrast to the color wheel 2 of Fig. 1b color wheel 3 comprises two
color converting sections 3a, 3d converting blue light into red light, two color converting

sections 3b, 3e converting blue light into green light and two transparent sections 3¢, 3f.
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Color wheel 3 thus covers two color cycles per revolution. This has the advantage that
break-up effects are strongly reduced or, as an alternative, the required rotational
frequency of the color wheel may be reduced. As in the case of color wheel 2 of Fig. 1b
the contact surfaces between the sectoral sections 3a - 3f of color wheel 3 are preferably
covered with a reflecting coating.

Fig. 3a shows a top view of another embodiment of the lighting device
according to the invention.

The lighting device of Fig. 3a comprises three different LEDs 1a, 1b, 1c
each emitting blue light. The lighting device of Fig. 3a further comprises a color wheel 2
which comprises three sectoral sections 2a, 2b, 2¢. Sectoral sections 2a, 2b are designed
to convert the blue light into red or green light, respectively, whereas sectoral sections
2¢ is completely transparent for blue light. The blue LEDs la, 1b, 1c are a spaced apart
from each other in a 120° angular distance, respectively, so as to simultaneously
illuminate the three sectoral sections 2a, 2b, 2¢ of color wheel 2. This allows for
increasing the total light flux while decreasing color break-up effects by decreasing the
color variation amplitude in the resulting light beam.

Fig. 4 illustrates a side view of a lighting device according to the
invention featuring a color conversion unit driven by a linear oscillator.

In detail, the lighting device of Fig. 4 comprises a blue LED 4 as the light
source and a color conversion unit 5, which for its part comprises three color converting
sections 6a, 6b, 6¢ and a transparent section 6d. In contrast to the color wheel of Fig. 1
to 3 sections 6a - 6d of color conversion unit 5 are arranged adjacent to each other in a
linear arrangement. Further, color conversion unit 5 is coupled to a mechanical resonator
6 in order to drive the color conversion unit 5 with an oscillating frequency. By realizing
more than one color cycle per oscillation, a more homogeneous color impression of the
light emitted from different sections of the conversion unit will be obtained.
Alternatively, the oscillation frequency can be decreased by increased number of color
converting sections 6a — 6d to obtain the same color impression as obtained with a lower
number of color conversion sections at higher frequencies. Presently, mechanical
resonator 6 is stimulated by an electromagnetic actuator (solenoid) 7 being connected to

an alternating current supply.
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When stimulated by the solenoid 7 the mechanical resonator and the color
conversion unit 3 being coupled to the resonator 6 perform a linear oscillating movement
such that the blue light emitted by LED 4 successively illuminates color converting
sections 6a, 6b, 6¢ and transparent section 6d. Like a color wheel the color conversion
unit 5 generates a fast sequence of different colors, which is perceived as a color mixture
due to the inertia of human vision.

Fig. 5 shows a side view of another lighting device featuring a different
color conversion unit driven by a linear oscillator.

In contrast to the lighting device of Fig. 4 mechanical resonator 6° is
stimulated by a piezo actuator & in order to drive the color conversion unit S with an
oscillating frequency, which is connected to an alternating voltage supply.

While there have been shown and described and pointed out fundamental
novel features of the invention as applied to a preferred embodiment thereof, it will be
understood that various omissions and substitutions and changes in the form and details
of the devices and methods described may be made by those skilled in the art without
departing from the spirit of the invention. For example, it is expressly intended that all
combinations of those elements and/or method steps, which perform substantially the
same function in substantially the same way to achieve the same results, are within the
scope of the invention. Moreover, it should be recognized that structures and/or
elements and/or method steps shown and/or described in connection with any disclosed
form or embodiment of the invention may be incorporated in any other disclosed or
described or suggested form or embodiment as a general matter of design choice. It is
the intention, therefore, to be limited only as indicated by the scope of the claims
appended hereto. Tt should also be recognised that any reference signs shall not be

constructed as limiting the scope of the claims.
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CLAIMS:

3]

(o)

Lighting device for generating colored and white light, comprising:
at least one light source (1, 4) emitting blue or ultraviolet light,
a color conversion unit (2, 5) for converting said blue or ultraviolet light into
visible light comprising at least two sections (2a, 2b, 2c, 6a, 6b, 6¢, 6d) at lcast
one section (2¢, 6d) of which being a transparent or translucent color converting
section, said color conversion unit (2, 5) being arranged for alternately illuminating
said at least two sections (2a, 2b, 2¢, 6a, 6b, 6¢, 6d) with said blue or ultraviolet
light, said at least one color converting section containing luminescent material,
wherein said luminescent material is a luminescent organic dye in a polymer matrix

or a crystalline inorganic luminescent material.

The lighting device of claim 1, wherein said light source (1, 4) is a light

emitting diode.

The lighting device of ¢laim 1 or 2, wherein said luminescent organic dye

is a dye comprising Perylene tetracarbonic acid.

The lighting device as claimed in any of claims | to 3, wherein said
inorganic luminescent material exhibits a density of more than 97% of its

theoretical density as a single crystal material.

The lighting device as claimed in any of claims 1 to 4, wherein said color
converting section (2b, 3, 3e) is arranged to convert said blue or ultraviolet light
into green light and contains SrS10:N»:Eu and/or LuAG:Ce as the crystalline

inorganic lumincscent material or wherein said color converting section (2a,3a, 3d)
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s

is arranged to convert said blue or ultraviolet light into red light and contains

CaS:Eu and/or CaAlSiN;:Eu as the crystalline inorganic luminescent material.

The lighting device as claimed in any of claims 1 to 5, wherein said color
conversion unit is designed as a rotational oscillator (2) to be rotated with a
rotational frequency or linear oscillator (3, 6, 6”) to be oscillated with an

oscillation frequency.

The lighting device of claim 6, wherein said rotational oscillator is a color
wheel (2, 3) to be rotated with a rotational frequency comprising at least two
sectoral sections, at least one of which being a transparent or translucent color

converting section.

The lighting device of claim 7, wherein said color wheel (2, 3) comprises

at least four sections to perform more than one color cycle per revolution.

The lighting device of claim 7, wherein the contact surfaces between said

sectoral sections are provided with a reflective coating.

The lighting device of claim 6, wherein said linear oscillator (5, 6°)

comprises a piezo actuator (&) or a solenoid (7).

The lighting device as claimed in any of claims 1 to 10, wherein said light
source (1, 4) is a pulsed light source and the lighting device further comprises a
electronic control unit arranged to synchronize the pulse pattern of said pulsed
light source with the alternating frequency of said color conversion unit so as to

generate the desired shade of color.
A method for generating colored and white light, comprising

at least one light source (1, 4) emitting blue or ultraviolet light

a color conversion unit (2, 5) for converting said blue or ultraviolet light into
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visible light, said color conversion unit (2, 5) comprising at lcast two sections (2a,
2b, 2¢, 6a, 6b, 6¢, 6d), at least one section (2¢, 6d) of which being a transparent or
translucent color converting section, said at least onc color converting section
containing luminescent material, said luminescent material being a luminescent
organic dye in a polymer matrix or a crystalline inorganic luminescent material,
wherein said at least two sections are alternately illuminated with said blue or

ultraviolet light.

The method of claim 12, wherein the light source (1, 4) is a pulsed light
source and the pulse pattern of said pulsed light source is synchronized with the
alternating frequency of said color conversion unit so as to generate the desired

shade of color.

The use of a lighting device of claim 1 having a UV light source (1, 4) as
a means for medical treatment of skin defects and skin diseases, particularly

psoriasis.
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invention

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive stop when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu—
_met;]ns, iuch comblnation being obvious to a person skilied
in the art.

*&* document member of the same patent family

Date of the actual completion of the International search

31 October 2007

Date of mailing of the intemaiional search report

08/11/2007

Name and maliling address of the 1ISA/
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Petter, Erwin
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INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2007/051924

C(Continuation), DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

P,X

US 2005/189863 Al (NAGATOMI AKIRA [JP] ET
AL) 1 September 2005 (2005-09-01)
paragraphs [0001], [0002], [0074]

WO 2006/133214 A (OPTICAL RES ASSOCIATES
fUS]; MCGUIRE JAMES P JR [US]; CASSARLY
WILLIAM) 14 December 2006 (2006-12-14)
paragraph [0022] - paragraph [0032];
figures 2,3a,3b,3¢c,4

JP 2007 156270 A (SHARP KK)

21 June 2007 (2007-06-21)

figures 1,3,5,7

Fom PCT/ASA/210 {continuation of second sheet) (Aprll 2008)
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International application No.
INTERNATIONAL SEARCH REPORT PCT/182007/051924
Box No. I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:

14
because they relate o subject matter not required to be searched by this Authority, namely:

Rule 39.1(iv) PCT - Method for treatment of the human or animal body by
therapy

2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningfu! international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 8.4(a).

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This international Searching Authority found multiple inventions in this international application, as foliows:

1. D As all required additional search fees were timely paid by the applicant, this international search report covers allsearchable
claims.

2. D As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search reportcovers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search reportis
restricted to the invention first mentioned in the claims; It is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant’s protest and, where appticable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (Aprll 2005)
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INTERNATIONAL SEARCH REPORT

information on patent family members

international apptication No

PCT/IB2007/051924
Patent document Publication Patent family Publication
clted in search report date member(s) date
JP 2004341105 A 02-12-2004 NONE
Us 6600175 Bl 29-07-2003 us 2004016938 Al 29-01-2004
EP 1441395 A 28-07-2004 DE 29724543 U1 28-02-2002
313 29724582 Ul 04-07-2002
DE 29724847 Ul 30-09-2004
DE 29724848 Ul 30~-09-2004
EP 1439586 A2 21-07-2004
EP 1434279 A2 30-06—-2004
EP 1441396 A2 28-07-2004
EP 1441397 A2 28-07-2004
WO 2005022030 A 10-03-2005 CN 1894806 A 10-01-2007
JP 2007504644 T 01-03-2007
KR 20060134908 A 28—-12-2006
us 2006285324 Al 21-12-2006
‘US 2005189863 Al 01-09-2005 JP 2005239985 A 08—-09~-2005
WO 2006133214 A 14-12-2006 us 2007019408 Al 25-01-2007
JP 2007156270 A 21-06~-2007 NONE

Fom FCT/BA/210 (patent family annex) (Aprif 2005)
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DOCUMENT 3/3
DOCUMENT NUMBER
@: unavailable

1.JP,2007-156270,A
2. JP,2008-539219.A
3. JP,2004-3544495 A

PATENT ABSTRACTS OF JAPAN

(11)Publication number :

2004-
354495

(43)Date of publication of application : 16.12.2004

f

(51)Int.Cl.

GO2F 1/13357

F21s 2/00
G02B 5/10
GO3B 21/14
HO1S 5/00

7

(21)Application number : 2003-

(71)Applicant : NEC

149481 VIEWTECHNO
LTD
(22)Date of filing : 27.05.2003 (72)Inventor : NAKANISHI
SHUICHI
(54) LIGHT SOURCE DEVICE
(57 Abstract: D H A y
PROBLEM TO BE ym*\ b 5
SOLVED: To provide a x?’/M”‘Z}[ -
light source device /f 9*“5” )
radiating a luminous ( [ ‘\
flux which heightens e @’ 3
the utilization factor W ,7{1‘
of the light and }‘n ! » ff'/e o
efficiently bringing H“:*:l\m “?HM,*;?"‘? e
about brightness in — “’”;
t mdy

the whole illumination
system.

SOLUTION: The light
source device includes
a phosphor 2 emitting
light with excitation
light, a concave mirror
3A reflecting light
from the phosphor 2
and an excitation light

source 1 irradiating the phosphor 2 with the excitation light,
wherein the concave mirror 3A has a shape of a curved
surface with a focus and the phosphor 2 is placed in the
vicinity of the focus of the concave mirror 3A.

e ﬁ

http://wwwd.ipdl.inpit.go.jp/Tokujitu/tjsogodbenk.ipdl
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(19) BFERFT (JP)

wR MS

SR Y

JP 2004-354495 A 2004.12.16

(11) 1eF BRSPS =
+3BA2004-354495

(P2004-354495A)
43) AME SER164£12F 16H (2004. 12. 16)

(51) Int.C1.7 F1 F—va—F (B%)
GO2F 1/13357 GO2F 1/13357 2HO4 2
F218 2/00 GO2B 5/10 A 2HO91
GO02B 5/10 GO3B 21/14 A 2K103
G03B 2114 HO1S 5/00 3K042
HO1S 5/ F21M 1/00 M SFO73

FEEEK £EK BRKEO®R T OL (£ 12 7H)

Q1) HEER #FEE2003-140481 (P2003-149481) | (71) EEA 300016765

(22) HEH SERL1SEESA2TH (2003.5.27) NECVa—F2 /oy—#astt

BEEHBRZRATHIVESE
(74) RFE A 100109313
#ELT Y BF
(74) £ A 100085268
#E+t WmE BN
(74) .72 A 100111637
£EL BE %A
(72 REAE o H—

EEMBEXZRTHI7E8%®
NECEa—FTZ/0P—

HREUR
F2—2 (%) 2H042 DD06 DDO7 DDO9 DEO4
BREICH
64) [REOSH] HMBE
7 [EE#H)
[=55E) YRR S 5 T & DT X BHEHEH L 2 E i»
. EHERSA TR L RS & TF B RS R x
2. .5 R EHE
(R FEY)] FHEDEC ko TNART BROLA2 L. #i
SOHPER 2 DD OMEKETT BUESE 3 A k. RIEEDE (L)
1k 2 1o AEORE R B B RS SE 1 2 2 E L. iR
[TESSE 3 A DGR SR E T SHM S D . ATE 6 51131
Ytk 2 HARTEERE 3 A DESMICREEI NS LR .
HELT B, — 7
GEIRE) ] 1 1AL
- iy z
e T S
LT
(b 7
i \
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(#FreFrsE R0 H)

[FEkmE 1]
BN ICE s THAPRITZIUREK L., B AEKLIPLOONERF T Z2HESE &, AT HNE
icaEmEXErBH I aHEXFRLZEL. A uﬂlﬂﬁf“@ﬁ/‘lﬁbi%ﬁ%ﬁ?%ﬂﬁb‘

AD . MEUNAEATZMESOEANELREBINS CLZRBET I NHNEEE,
[ERkH 2]

MESEOERIE., RYEK., FHREBEHmERK., -3 EXHBEHRKTHAHERE1ILZHD
YR EE,

[FERkE 3]
MK MEEEFEET IS CHEOHLEREE L., MEHERICEI > THEBLICEL S
BFEORMBMICEIANXRBOT N E2HMETA LIS ICHBRBERERILFARBALI LI 2
MO NEREE,

[FERE 4]
MK L MEELPEEITIEEHOHEREAE L., MR HLAICX s THRB EKCEL S
FIFZORTMICBI 22X BOTNEHET XS ICMacMESFHOFERZMEL ZFHEREA L
FlF 2 BOXEER,

[FERkmE 5]

FhEE Y E L BN AL OBIc. MEXOHRKBERRIZIENAERILERAITDIELDS
L0 1EHICEEOXIFEEE,

EERIFE 6 ]

FEENAEESZIEREIFTESOS LD 1 HICH MO NEEE,

[FERkE 7]
FhENEE LT, L—FHBEEFRREAFAA—FEHOVEHEREHLITIEG DS B0 1 IR
ICEBHOXBEEE.

[FREH O MEEHA]

fo001]

[REOBT S EMKTF]

AZEAIE., HEEBICEHL, Blc, MEBERTSOEDIKEA TN LELZBICET 5.
{000 2]

[ % 3k o £& 7 ]

FE. BETFARATLADNAN Yy S 4RI Iy ZONEE LT, BXLAF—F (
LED) BEEHENTWV 3B, INLDONEER. WROBMBXETHZIRES > SR
T, EMAEL., BREERRAGE, LB EAD N, —H., BRADTEHEN., KK
1S 7m0 ARTEZEXENNE, Lo ldBPREELZ > TV S, F O iR A
BEESDHIEHIC. BAGAEPEEZEINTVS, UT. FFXEBZSR L. RO BN
ZHET B,

o000 3]

Bz, BFEYHINE4ICE. BAEXAT - FERFSBEEZAVEAAEREEEIMATRIINT
WB, T, COEZRISALIZEDELT., BAXAA—Fe#HNEEMNESE R H
EEFHVWEXEZED. EF XM NESIKHARINT VS,

fooco0 4]
REORFEBEBOEEICOVWT., M1 1 E28BL., JHTS, K11 (a) (b)) @FHEXR
DHEEBOTLTHNBITCZONAGHN THZ, TORERONKBWERI, AL AL —F 1
O. et r 1 1. BE®BTF1 2. MEEI3IZ., HiEHl6zZ. BT ZHOO5BEINS,
o000 5]

CORBRKEZAA PRI ORBREST1IIICEHEEATWVS., COREXAA—F10ICE
HMRTEZ L5, BEBBHBF 11 EHEMETFL2EO0ZNEFANDA uTAVEE (K
TEHT) KXo TEBENS, BHXEAXAA—F10RAET ZIKERKINMES I3 ZIC
HWHEFT 2 LS5 BN, BFAEA AT —F 10, BEREF1I 1. BERETF L 2. =BT Z
HoRFI EELZFOHLAG ZICX>TEHEENS.
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{000 6]

CORWEE AT —R10TERLEHXEIVMEHEI Z CRFEN, TORFEH4 ZZELT
NEIc RS E N3, COMAERIZOERIPRYERTHZBEE. IPMHE4Z0EAD5
HTMEEIZTCRETANBEE., BVLIEEFTICA . AAEREZERICELS . RYE K
OME I ZBICKBFLUIEABREISTEITEZT S,

{o00 7]

COXSiIc. BENXEHICELEEMENENEREIT, XFERIEI>T, IRIIWHI S
EhRHEEEE R D,

fooo08)]

[RFEr R 1]

WY1 —230274850%H
[RFEF Xk 2]

HBE¥Y 6 —853145N0N#H
[HFEF>Ce®k 3]

HEEY 8 —~1810 7%=

(4 er ik 4]

HEE 6 —33422 080
[ clk 5]

2001 —23045180H
[ 57 Xk 6]

B 2001—24382158n0#
(RFEFSCER 7 )
HBE2000—2222050#H
[FFEF ¢ 8]
H¥BE2003—1775185204H
o000 9]

[RELBHRLES T 5FEE]
t:%ﬁ‘%%@ﬁﬁ?@\%@@%%ﬁ%ﬁ—Fl0&2@%%%?E@ﬁ%éﬁ&é
., BHTEZRELTLEEEEELAVL., EA2SThhEThdEE, XRENEF
ZORFRBEILTN, BPEILES LA E->TLES, i, EXRIPIRKEVENLS A
F— Rk, PEEXALAZDOEOPKELL o TRAMBEARETL, HEBHERERIKET W
BIICEHE AP S X R bRV,

oo 10]

T RN EAA— R BRI EHCRENZHBLATAE A5 F, Eliny (1
1. 12) "pELAESZD. CRNOBERBETEMFAE 4 ZM BB 3D, —& 0K
BRESNTLES,

o0 1 1]

T RN EAA— PR, BEEAREHEPTEY. B3 30, #FEREFGILD.
T, BRELAAA—FE., Z2O0EAEENEGL ADIEFE. B AL, FALMHT. K€-o
T, HZIHSEZEHICE., HEEFRL LATAE RS RV, ZO7RH, EHL A4 —
F1O0AEEEh2REHETL 1IE. RAORALERD LKA DS. CORAMREZSR
BEi-hic. BRiEF1 1 0OERBEEARELTREL. ZHTI2HREOHKRERIT LEN
HEN. AR AET 20 A2 CEMMAFHNEZT IS, COXIHRMPOLDICHANT
DTl BE, BREAA AT —REHZILIHKAGEZ LB TERL,

[o0o 121}
ik\%%§4i—Fu%®%ﬁtLTﬁ:b—ﬁ-ﬁ%i—F\E¢b~ﬁ‘ﬁx-b
R POL—YRENIDZ, L-THEEAEIAEL. MHEIMRI o TWBIT, K
AL o TR I NPFATEZS, LALADS, L—FRITFHEESES . Ay
b JALAXHREET S, MERROEZHLORFELLTEEEZ LV,

[o0o1 3]
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AKIEOEMIE., FOHMESICEARATEINTZLOTH ., BEAXFHNICIIHBE TN
e, Bb, BREBONZZTHAENELZEHZ LOTEIRREZMRH L., HHR2K
THEILHZLS TEEA3XAFEEERHEI B LIEH B

oo 1 4]

[HEPRATDZRRDOFE]

AFHIF. BENICL > THERT IHENK L., M ENXELI»LOZRKE T HMEE L
L M ERACHDTHEXEBETIRMENXEEAZAEL, MZMAROBREIERZRT
ZHEMALOAED . MADENGE A TN EROESAMNOICEEBEINZ I LZRB LT 5.
[o0o1 5]

AFHICBELT., MESOERKE. AWER., TLEHEHER., L& " EXRHEIRTDH
ZCERATE,. £, BEEMERLEEETIEAEOR EAERE L. AT LA
Yo THEBLELCEUAEFEORBILBIBZNHBOTHEMIET I X5 KCBMERER
B ERATE, SHlc., MKk MESEEEEISENEOH LA EZRE L., WMEHLE
HlIc ko THBFCALZEFEORABMICEBIZHNBOTITNEMET 5 & 5 I AT M K
ODRIRZEZWMET BZ2ELTE S,

[o01 6]

¥, FIENEELEREEKLOMIC., BMEXOXBREHETIENNEKZRIT S T &N TE,
T FENENERILELTE, Thlc, BEXAEEZ LT, LU REEZ LI
A FT—-RFEHWVWBENTES,

[o017]

(B DOEMHDEE]

UF. MEEZSRLTCARBHOERBEFFMIcHHE TS, M1 (a) (b)) BEREHOD
H1OEHEEONRBEEBEOERICOVIHHAT A LA OBEHEAM B LT ZORNE KT
EéoCCTx\y\Z%N5X~?&?53mﬁﬁﬁiﬁg%%%2\El(a)@@
A z@lcEEAETCHD. M1 (b)) OWHAEKIT zHICEATEETHE T %,
o0 18]
AEMBEOINELBI. FIEE1., &)k 2, MEAHSE3I A, KFES. HiEA6. &
BE7ThAhALEEEND, MEEIAOERKEIRYERTHD., MAEK2EMEHEI ADER
MHElcEM NS, KHESEMNEHEIACHLTHE K 2OEHICEBEI NS, BIE XK
gk 2cME T XS aMBIcEM N, HiEAl 6 Hek2. KHEES . M
3AFEETZ, SET7TERMEmEIA. BEXEI ZEITT %,

{foo0o19]

FhAE Yo E 1 k. &K 2EFET I IO A EZRHE L., MEINZHEH KR 2 I TREEZ R
5, MHK2HhLORELNAHENIT., HEDLLLBRKHBES TRE L TH S M 3
ANFEIAS, Flc, ZOAEFIMDEROMESE 3 ATRFE LT, FITXHELTHRS@E
AAZBLTHRHETNS,

fo0 2 0]

MW E 2 R MESEIADESICETLTVSIEY, META4AIODBREEINRBZHERDFIT
DESNDODIELDEHRNELLEBE, —FH., BAEEK2O0ZHEARBIPIRKETVELEEHARIKE
B, DED, HAKZOKEIHRKETVEFLHBZISENXTEHN, LROTFTOEAL
DELOERAXIAD., PRI NBIEESAHELL., AFAPIEDIETT 5. £
o, MK Z2ORKE, BEHNZEEALUBICTI . BIIBHATEZ 3.

[o02 1]

o T, MAEK2DAXZIREREES>ITE2HIEF. BHRLEETEAZILEDS DD, HEHX
H2oOMBLELTIER., BXOPHEICDEREEIR L TRAZLDPASNTV S,
frooz2 2]}

|

EAEAhALESMXTHEEINSHE ARG, REEIXLIT I LD LT,

Y, O, S EBEuXERHMOLATHEL. TRHEEEHLTHEOLL T,

(Y, Gd) 5 (A1, Ga) s O, ,® (Y, Gd, Ge) 3 Als O, ,%&
fg?
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mohTwa, £7-. BEREYXI 20 LT. ZnS 1 Cu, A1®
BaMgAl, 0, ; :Eu, Mn® (La, Ce) (P, B) O, T T b &R
HbobhTWs, EEFEEEXTZILEDELT

(Sr, Ca, Ba, Mg) , o (PO, ) 5 C, 2 - Eu-
S(Ba,Mg)O 8A,, O4 EuXR(EdHERATWVE, ChoDENHMKEZH
EAB S TEASLTENEE2LL., FIEOABTHEIETEZI XS LTE X,

[0023]

K. E2001—35210480®, HFET7—19328 150, BEK
DBRELIVLEEVKEDKERETIRNMBICLOVWTARSATE L., HlAEF. FHIR
FMEICEVEERERTZILOFAHIMOENT VLS, TOXITHAHMBEZHNAE2ICHWVT
FH LWV,

o0 2 4]

FhE%EL1 LT, L—F - A4+ —F, E@FEL—Y, X - L—¥Fx szl —
FHERRYELTAFT P EEZHAVBIEDNTES, L— FREEZEOAERAEVLDO T, @
EWNEI1IELTHVWESS, B HEA2ICEERBH IZCLENTEE, L—Y - X
A A —FHREHWFES, LtEEBEFNHICTED, E. BRL -V, A - L —%kE
FHOVLVEZEES., BEXOBNIAEB VDT, BB TE S, KA AF—FEHVEES.
IR T REMICTE B,

o0 2 5]

Mg 3 A, HEEZERLEZSE T CESPEERE LI THHTZE. BB WVIE. B
MERRLEAS LR I EFEEAERA L THMEASHFH IALLTLE Y, £/, MEHEH3 AL
T REAEEIALOAEZBEBERIEZISICAEZEAITE L. B3 0VIE. BEXKE1I»D
OMEBRTHIILIS>SANLEEEZLRETE K,

o0 26]

T, FEEIFVNEEIAOBEOMIcEE., RMMESOXEREEL L THEXZEHR
XHEBZESICLTE IV, /-, HiEFeW., #XAk2, KHEES, MEARIAZBEESD
XUBRBITZRH, /. METAAZERT S EDICHAVENS., ToORER6E. #©
WK 2L OEEY., FENE1ILASORHEN ICH LT, BEBEIFTVILDILZETH S
CHEFeOMEBEE LTI, TRFURBE, YUa—VEE. FIRAEEEZRACE N
Tx, . HHdIVE. HERBRERERTH>TE KW,

oo 2 7]

WMHT A ACMEEIATEIFNZIBEELZLAEBEICLT, HEH6LLTEREFTART
EHEHNRAEPOSEEZAVLTCE IV, HIEFE6 L LTKEEZEAVWSIHEAE., K2 PR
HES 2BHK (Mred) KEEL., TOSHREMEHFEIACEHEITNE IV, &6
CMEHEAAEMEEIADEREEA—FEHLIIES TS XV,

o0 2 8]

FHENEIAASONEZRHEEHAAPODHH T BRI EVEANELD S, wz . B
YL TL—YWAERBWEES., L—FRICERATEERBZOT. ANy ZJb - J A X
RELTLEDS b, TINF—BEIGLOTRERTHS. v kllEZAT 5. X
k\ﬁiwkbf%ﬂﬁ%%wtma\AWE%%T@%&W5W%%ﬁT% B e &
Lo ENEZRAVWEEBES. XEROBHPFLEOBLEBIEZZ LVSHESNHD A S,

{00 29]

PR E 1IN LAZRFATAADPOLORF TR LS AVES, EAZRAES L ERIN
B LSRN T AL ABRETAACTI—F 4T LTEI, KHBESDHFEREL
L T. ﬁﬁ%%ﬁ%%b(ﬁ%ﬂ?%&%ubfﬁ;woﬁ@7®%$%ﬁkbf\mﬁ
J‘:ia[]&rly—:!‘% ':V*r{) 1‘7\

{00301

WA ARTIMENEIZAC. AEoMEXLEXEK 2 IO BEEEADE THRH
LTk, #lald. SERLEODEHA AL —RFREHBELEXOENKEZR VT, HEBXZ
MEHITFB LS5 LTH XN, BMHENZHRLEBOVTETABROAEN DR TEIWVE
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. REBESEELTE KW,

oo 3 1]

Ric. N2 RARFOE 2 0OEMBLELL BT 2 NHNBELEEOBRC DOV IHHIHENTS
2. N2O0LHmFEIZ. M1lcrdT8 1 0EmFEEL., B, I VIV RKR
DT, CoTEHELZLZAFZFROMMHETS, FAMHEREIMMmE (M1 TE3IA, 2T
X3B) OBKTHD., MEHIBOBREBHEKR TS, HAE2EFMHEHEI3 BOK
HAAEIEEL,

{003 2]

MWK 2O REONENFER. EEL LLERKHES CRELTHSMEHE I3 BAE
5, Eic, ZONBUEHEROMESHEIBTRKHEL T, W4 BLroRFEIN., BH
TORNEK2ABEBLPATOVEWVWHOESRTF | NERT %,

[o0 3 3]

WMWK 2 A MEEIBOESICEFLTVRIFE., NP EEF IANERT L., —FH. EHHX
2 DZHEEDPRKEZVELF2HEIAIRELAS, DFH., HEK2ZORETIHKREIWVE
P B CHENRT BN, XD —BICERLAVTESD. X¥RICXZERHEEETBEMALL
COWNFEAMEAETTS., Ko T, K 20KESE>3FT 2N E. BHRLATERAD
HEND B,

[003 4]

WMHTARBA P T 28, WHE4BEAEABT I HABROMEIR, RHEM4BIEXLT
EETEE WV, Mo T. HiEA 6 ADBFHEINBOFEHALFALICTZ2EINEEL LV,
235t NE. BEEORE TS MHETE 4 BTHABIRL., ERF 1 ANKIFERLZEL
TBEMLTH B,

{003 5]

Flzid. ASWOBEEHPEFRRL. 0TH32EXOBE. BEHFEL. 451, 6EEOT
EFoUBERXIYUI—VRBERHTAEDE., BIFR 1. 0THIEEZHARKRERATA
HPOSEEHTFE6AELRIESH, XPEAF1TICEERT %,

[0o036)]

HIEFI6 AL LTS ERAVIES., BAXKXEHESZFHAR (KAET) KEEL
2 OBEHRAMEHEIBLEETARRI V., TOBA. EHROBHRBELNEEL LS D
 BHROBEEAEINIE. XBOTHRDAEILITES., A8, BWEE4BESRRmWE L
TRIFEMAAEX->TE., XFRECI>THEARTD 5.

[o037]

Kic. M3k, ARPOFIOEMBEBICHIDINHNEZEEBEOBRIE DV THUWAT 2 BN
THhD, N3N EHFEEIZ. M2 e B 20K MREL. R, BiIERENEZVIZVH
MAOT., CCTRREAEAZHLCHBE TS, FTHRLEEHRF., XBAMEDLSOEME.
M (KM2TWE4B, M3TWE4C) DBIKTHS.

o0 38]
HEBRIEEHSODERTHAIMHET A4 COBREB., BHEOHEH 2FBELINTVLAEWVWSGOD
ENTF 1 2R T 2RECHD. RBWEXRSOBIAIFWE. HiLA6 BOETREFL
CF B, BUGMROMEE I BOLESAICHIHNEK 2L R >ELNINHIE. MEE 3
BTRELT. XBAMERSEEBL., BHEOES ~HOERF 1 NERT 3.

o0 309]

WHEARNE 4 CEPEATIEOAEEER. RFETA4CIKHLTEETDHS., > T, HH
HACARBGL LTREIFTERAPELR-TH., XBEHITNB T ldAEV, Wi, HAF 1 A\OD
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INTERNATIONAL SEARCH REPORT

(12) F722009-539219 (P2009-5392194)

Imternationa! application No

PCT/1B2007/051924

A. CLASSIFI SUBLIECT MATTER
TNV - *°F51510/02 F71vo/16

ADD. CO09K11/77 C09K11/06

According to imtemational Patent Glassiftcation {IPG) or to both natlonal classincalion and PG

8. FIELDS SEARCHED

bal:

Minimum documentation searched (classification system fol

F21S F21V CO9K HOIL

o 3
h &Yy )

Documentation searched other [han rinimum documentation 1o the extent that such documente are Included In the flekia searchad

E}sdmnlc data base lted during ihe |
EPO-Internal

search (nams of date base and, where practical, search lerms uzed)

C. DOCUMENTS CONSIDERED TO 8E RELEVANT

‘Category* | Challon of document, with indication. whers appropriate. of ihe relevant passages

Relevant o claim No.

page 6, 1ine 15 ~ 1ine 22

X ‘ JP 2004 341105 A (NEC VIEWTECHNOLOGY L7D) 1,2,4,
2 December 2004 (2004-12-02) 6-13
cited in the application

Y 3,5

Y Us 6 600 175 B1 (BARETZ BRUCE [US] ET AL) 3
29 July 2003 (2003-07-29)
cofumn 10, 1ine 41 - column 11, Tine 7

A EP 1 441 395 A (QOSRAM OPTO SEMICONDUCTORS ) "3

GMBH [DE]) 28 July 2004 (2004-07-28)
paragraphs [0027], [0028]

Y WO 2005/022030 A (XONINKL PHILIPS 5
' : ELECTRONICS NY [NL]; ANSEMS JOHANNES P M

[NL]; HOELEN) 10 March 2005 (2005-03-10)
page 7, Tine 29 - page 8, line 2

—f—

[E Further documents are fisted In Ihe continuation of Box C.

IE Sse patent famlly annex.

* Speclal categorios of cited documents :

"A" document defining the ganaral state of the art which lsnol
considared o be of paricular relevance

"2 aarller documenl but pubilshed on or efter the Intermational
filing date

*L" document which may throw deubls on priority clalm(s; or
which is clted o establish the publication date of another
cliallon or other spacial reeson (as speciled)

ing 1o an oral use, or

othar means

*P* documant publishad prior to the Internationat fliing date bul
laterthan the pricrity date clalimad

=T~ lalex document publishad afler ihe international ikng dale
or priorky date and not in confiict with the appilcation but
olted Yo undarstand lhe princlpls or theory undetlylng the
Invention

"X* document of particular relevancs; the claimed Invention
cannot be cansidared novel or cannot ba conaidersd 1o
Involve an invenilve step when the document Is taken aions

"v* documaent of pari icufar relevance; the clalmed invanilon
cannot bs considered fo Inveive an inventive stop when the
documsti Is combined with ona or more other such docu—
rﬁgmﬁch comblnation belng obvious to a parson akilisd
n the

‘A" document membaer of the same paient family

Date of the aclual complelion oftha Intemational search

31 October 2007

Date of malling of the Intemational saarch repart

08/11/2007

Name and mailing addrass of the ISA/
European Patent Office, P.H. 5818 Palentiaan 2
NL —~ 2260 HV Riswik
Tel (+-81-70) 340-2040, TX. 31 651 epo ni,
Fax (331-70) 340-3018

Actthorlzed officar

Petter, Erwin

Fom POTASA/210 (secand shaot) (April 2006)
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intersiational apptication No
PCT/IB2007/051924
C(Continuation), DOCUMENYS CONSIDERED TO 8E RELEVANT
Category* | Chatlon of decument, with Indlcation, where appropriate, of the relovant passages Relevent fo clalm No.
A US 2005/189863 Al (NAGATOMI AXIRA [JP] ET 5
AL) 1 September 2005 (2005-09-01)
paragraphs [0001], [0002], [0074]
P,X W0 2006/133214 A (OPTICAL RES ASSOCIATES 1,2,6-8,
[US]: MCGUIRE JAMES P JR [US]; CASSARLY 10-13
WILLIAM) 14 December 2006 (2006-12-14)
paragraph [0022] - paragraph [0032];
figures 2,3a,3b,3c,4
E JP 2007 156270 A (SHARP KX) 1,6,7,
21 June 2007 (2007-06-21) 11-13
figures 1,3,5,7
Fom PCT/I8A210 (continuatiah of sacond shest) (April 2005)
page 2 of 2

Petitioner Ex 1002 137



(OONG-RAG2 10 i

i

renis% 2 Dand %208 etings/khargrove/

(14) $57%2009-539219 (P2009-5392194)

Intarnational application No.

INTERNATIONAL SEARCH REPORT PCT/162007/051924

BoxNo. !l Observations where certain olalms were found unsearchable (Continuation of item 2 of first shoot}

This International search report has not been established In respect of certain clalms under Articie 17{2)(a) for the following reasons:

1. m Clairns Nos.! 14
because they relale to subjsct matiar not required to be searched by this Authority, namely:

Rule 39.1(iv) PCT - Method for treatment of the human or animal body by
therapy

2. E] Clalms Nos.:

bacause they refate to parts of the intemational application that do not comply with the prasciived requirernents to such
an extent that no rmeaningful international ssarch can be carried out, specifically:

3. Clalrms Nos.: -
because they are dependent clalms and are not drafted In accordance with the second and third sentences of Rute 8.4(a).

Box No. Il Observnlioria whete untty of iInvention 18 Jacking (Continuation of Hem 3 of first sheet)

'f'hls Intarnational Saarching Authorlty found raultipla Inventions In thls Intarmational application, as follows:

El As all required additlonal soarch fess were imaly pald by the applicant, this International search report covers allsearchable
clalms.

2. D diai'fll se;rf:;hable clalms could be searched without effort justifylng an additional fees, this Authosity did not Invite payment of
lonal fees.

3. D As only soma of the required additional search fees were tirnely pald by the apgtlcant, this Intemational search reporicovers
only thosa clalms for which fees wera pald, specifically clatms Nos.:

4. D No required additional search foes were timely pald by the applicant. Conssquently, this International search report Is
rastricted to the Invention first mantionad In tha claims; It Is coverad by claims Nos.:

Remark on Protest DThe additional search faes were accompanied by the appiicants protest and, whers applicable, the
paymant of a protest fee,

l:‘Tha addltional search fees were accompanied by ths applicant's pratest but the applicable protest
fe@ was not pald within the tims limit spedified In the Invitation.

D No protest accompanled the payment of additional search fees. ’ -

Form PCT/ISA/210 (continuation of first shast (2)) (Aprll 2005)
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INTERNATIONAL SEARCH REPORT

infarmation on patent family membars

(15)

Fi#22009-539219 (P2009-5392194)

knternational apptication No

PCT/1B2007/051924
Patent docurnent Publication Patent tamlly Publication
clted In search repon date rnember(s) dats
JP 20043411058 A 02-12-2004 NONE
US 6600175 Bl 29-07-2003 US 2004016938 Al 29-01-2004
EP 1441395 A 28~-07-2004 DE 29724543 U1 28-02-2002
DE 29724582 U1 04~07-2002
DE 29724847 Ul 30-09-2004
DE 29724848 Ul 30-09-2004
EP 1439586 A2 21-07-2004
EP 1434279 A2 30~06~2004
EP 1441396 A2 28-07-2004
EP 1441397 A2 28-07-2004
W0 2005022030 A 10032005 CN 1894806 A 10-01-2007
. JP 2007504644 T 01-03-2007
KR 20060134908 A 28~12-2006
us 2006285324 Al 21-12-2006
‘US 2005189863 Al 01-09-2005 JP 2005239985 A 08-09-2005
WO 2006133214 A 14-12-2006 us 2007019408 Al 25-01-2007
JP 2007156270 : A 21-06—-2007 NONE

Form PCTAQA/210 (patent tamily ennex) (Aptl 2005)
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(16) FrE%2009-539219 (P2009-539219A)
(51)Int.Cl. FI Fra— ()
F21Y 101:02
(8D FEEE AP(BW,GH,GM,KE, LS, MW, MZ,NA, SD, SL, SZ,TZ, UG, ZM, ZW) ,EA{AM, AZ, BY,KG,.KZ, MD,RU, TJ, TM) ,

EP(AT,BE.BG,CH, CY, CZ, DE,DK,EE,ES, FI,FR.GB,GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL., PT, RO, SE, ST, SK. TR) , OA(
BF.BJ. CF.CG.CI. CM. GA. GN.GQ, GW.ML. MR. NE. SN.TD, TG) . AE. AG, AL, AM, AT. AU, AZ. BA, BB.BG.BH. BR. BW.BY.BZ.CA, CH,
CN.CO,CR,CU,.CZ,DE,DK, DM.DZ,EC,EE, EG. ES,FI,GB, GD,GE, GH,GM, GT, HN, HR ,HU, ID, IL, IN, IS, JP.KE, KG, KM, KN, KP.K
R.KZ,LA,LC,LK,LR,LS,LT,LU, LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ,NA, NG, NI, NO, NZ, OM, PG, PH, PL., PT, RO, RS, RU, SC, SD
.SE.56G, SK, SL, SM, 5V, SY,TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW

(T2)FEAHE N—IL T R_F)

A3 EH 5656 T—T7T— TAYE—=Taxy a7 FNARFT—2 6
(T2)FREE 7y irley ~NJLrk

AT3E 5656 T—7— TAYE—TDzr 707 dAXRIT—> 6
(T)FEAFZ bowvr X TYRLTR

FZ8E 5656 T—7— TAYR—=—Txr U7 FNARI—2 6
F&— A (F3F) 3K243 MAOL

BFO41 AA11 EE25  FF11
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Electronic Patent Application Fee Transmittal

Application Number:

13891267

Filing Date:

10-May-2013

Title of Invention:

PROJECTION-TYPE DISPLAY APPARATUS

First Named Inventor/Applicant Name:

Nobuyuki Kimura

Filer:

Ayal I. Sharon/Krista Hargrove

Attorney Docket Number: 520.51117CX1
Filed as Large Entity
Utility under 35 USC 111(a) Filing Fees
... . Sub-Total in
Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Miscellaneous:
Submission- Information Disclosure Stmt 1806 1 180 180
Total in USD ($) 180
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Electronic Acknowledgement Receipt

EFSID: 16573237
Application Number: 13891267
International Application Number:
Confirmation Number: 1270

Title of Invention:

PROJECTION-TYPE DISPLAY APPARATUS

First Named Inventor/Applicant Name:

Nobuyuki Kimura

Customer Number:

20457

Filer: Ayal I. Sharon/Krista Hargrove
Filer Authorized By: Ayal I. Sharon
Attorney Docket Number: 520.51117CX1
Receipt Date: 13-AUG-2013
Filing Date: 10-MAY-2013
Time Stamp: 12:29:13

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$180

RAM confirmation Number

10958

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Name

File Size(Bytes)/

Mes5agH BRGAE

Multi

ExpdR02idfHéi

Pages

A fappl.)




55813

1 Transmittal Letter 51117IDS.pdf no 2
d04616171ec133239fda7e200589f58e7ba
09a16
Warnings:
Information:
Inf tion Discl Stat t (IDS) 123866
nformation Disclosure Statemen
2 Form (SB0S) 51117SB08.pdf no 1
ab8224de%ebdf99d9439d2dbefced192¢15
6e651
Warnings:
Information:
This is notan USPTO supplied IDS fillable form
4361045
3 Foreign Reference 51117FOR1.pdf no 26
70bf6804359052784d39%edced0f3bc83d67|
59¢56
Warnings:
Information:
1888549
4 Foreign Reference 51117FOR2.pdf no 14
064d16547¢30e45244dd86d 1e6b11e5dc11]
b29ec
Warnings:
Information:
2222837
5 Foreign Reference 51117FOR3.pdf no 21
d56c2c48b390fe9863d865fb4e2093dales
708ch
Warnings:
Information:
1822605
6 Foreign Reference 51117FOR4.pdf no 13
336e92ddc7a1e22906114ee5ac28975¢189]
d8eab
Warnings:
Information:
1982611
7 Foreign Reference 51117FOR5.pdf no 16
e419661b5f9d626e8fcc764a5a6ff22477da
Warnings:
Information:
476415
8 Non Patent Literature 51117¢x12013npl.pdf no 6
34b0e2b71b4851da%ac6ad4557ed4e50d5
430e45
Warnings:
Information:
30450
9 Fee Worksheet (SB06) fee-info.pdf no 2
efb5f1a22b53a6a769007512d09578ae664
a33e4
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Warnings:

Information:

Total Files Size (in bytes); 12964191

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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520.51117CX1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicants: KIMURA, ET AL.

Application No: 13/891,267

Filed: May 10, 2013

For: PROJECTION-TYPE DISPLAY APPARATUS
Group AU: 2871

Examiner: Phu, VU

Conf. No.: 1270

INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR 1.97 AND 1.98

Mail Stop: NEW APPS
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450 August 13, 2013
SIR:

In the matter of the above-identified application, applicant(s) is/are
submitting herewith a copy of a communication from a foreign patent office in a
counterpart foreign application and copies of the documents listed in the attached
form equivalent to Form PTO/SB/08A or PTO/SB/08B for the Examiner's
consideration.

This information disclosure statement is being submitted after the mailing date
of either a final action, a notice of allowance or an action that otherwise closes
prosecution and is accompanied by the fee set forth in 37 CFR 1.17(p) and the
following certification specified in 37 CFR 1.97(e).

On information and belief, | hereby certify that each item of
information contained in this information disclosure statement was first
cited in any communication from a foreign patent office in a counterpart

foreign application not more than three months prior to the filing of this
statement.
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Docket N0.520.51117CX1
Serial No. 13/891,267
August 13, 2013

To the extent that the documents on the enclosed List are not in English, it is
respectfully submitted that requirements of 37 CFR 1.98(a)(3) are satisfied by
English-language abstracts submitted with the respective non-English language
documents, and/or by Search Reports/Official Actions in English or with English
translations thereof.

It is respectiully requested that this information disclosure statement be
considered by the Examiner.

The fee of $180.00 under 37 CFR 1.17(p) is being submitted herewith.

Please charge any shortage in the fees due in connection with the filing of this
paper, including extension of time fees, to the deposit account of Antonelli, Terry,
Stout & Kraus Deposit Account No. 01-2135 (Case: 520.51117CX1), and please
credit any excess fees to such deposit account.

Respectiully submitted,
ANTONELLI, TERRY, STOUT & KRAUS, LLP
By [Ayal |. Sharon /

Ayal |. Sharon
Registration No. 55,986

AlIS/kKmh

1300 17" Street N., Suite 1800
Arlington, Virginia 22209

Tel: 703-312-6600

Fax: 703-312-6666
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520.51117CX1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s): N. KIMURA, et al.

Application No.: 13/891,267

Filed: May 10, 2013

For: PROJECTION-TYPE DISPLAY APPARATUS
Group AU: 2871

Conf. No.: 1270

RESPONSE TO INFORMATIONAL NOTICE TO APPLICANT

Mail Stop Missing Parts

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450 July 24, 2013

Sir:

In response to the Informational Notice to Applicant dated June 13, 2013, in
connection with the above-identified application, attached hereto is an executed
Declaration and two Substitute Declarations for the above-identified patent
application, in compliance with 37 CFR 1.63.

Please charge any shortages in the fees due in connection with the filing of
this paper, including extension of time fees, to Deposit Account No. 01-2135 (Docket

No. 520.51117CX1) and please credit any excess fees to such deposit account.
Respectfully submitted,
[Ayal |. Sharon /

Ayal I. Sharon
Registration No. 55,986

AlS/kmh
(703) 312-6600
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HEET —#2—h (37 CFR 1.76) 2 E-EA R U EESHK LR E 5% (37 CFR 1.63)
DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76)

FEE DA

i PROJECTION -TYPE DISPLAY APPARATUS
Title of Invention

TRBHEFCHIAT, >FOEALEESLET,

As the below nhamed inventor, | hereby declare that:
KEE

This declaration is directed to:

[ #®Fsncns, Hauvi
The attached application, or

I, REHEDD L PCT EIBRHEE S ELTHBEEN THHbDIT

K] HTOHRNTOET,
United States application or PCT international application

number 13/891,267 fled on May 10, 2013

EROHBIIEE & HDVIIRBERER S LI O Lo TITbhibO T3,
The above-identified application was made or authorized to be made by me.

FIFHEEPIZHLLNDLLLEORAE ., HENILELEOEFRFAF T,
| believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

FITARE S BB CHR I B O B LI TEIT-7 581 18 U.S.C. 1001 iTkD, S8 5\ IR i HEED S,
BT EOF G IR ARR O RERDIELEDET,

| hereby acknowledge that any willful false statemeni made in this declaration is punishable
under 18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

B, FFEROBHEE S L LRROHMELHER UASEEEL TOET,
| have reviewed and understand the contents of the above-identified application, including the
claims.

AL SEHGRAIEASS 37 TR L56 IUEBEN TS, B o T EEA L IR T ARB I H LA E T,
| acknowledge the duty to disclose information which is material to patentability as defined in Title 37,
Code of Federal Regulations, Section 1.56.

HEPHOENKA:

LEGAL NAME OF INVENTOR: ")l HIRATA

4. - s A UERD):
Signature: / i Date (Optional): &/é{/Z ] _j; 2o/ S

W% WS —Z L —MPTO/AIA/14 HDVMITDRIZEPHED) i, FHO 8 B2 EoML 285D, AARCRMNTBIE,
BRBESOBBETLICIORBOELEHE T3,

Note: An application data sheet (PTO/AIA/14 or equivalent), including naming the entire inventive entity, must
accompany this form. Use an additional copy of the present form for each additional inventor.
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Doc code: Oath

Document Description: Oath or declaration filed
PTOJ/AIA/02 (06-12)
Approved for use through 01/31/2014. 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 fo a coflection of information unless it displays a valid OMB control number.

SUBSTITUTE STATEMENT IN LIEU OF AN OATH OR DECLARATION FOR UTILITY
OR DESIGN PATENT APPLICATION (35 U.S.C. 115(d) AND 37 CFR 1.64)

Title of |PROJECTION-TYPE DISPLAY APPARATUS

Invention

This statement is directed to:

D The attached application,
OR

13/891,267 __, May 10,2013

[ilUnited States application or PCT international application number

LEGAL NAME of inventor to whom this substitute statement applies:

(E.g., Given Name (first and middle (if any)) and Family Name or Surname)
Nobuyuki KIMURA

Residence (except for a deceased or legally incapacitated inventor):

City YO kOhama State Country

Mailing Address (except for a deceased or legally incapacitated inventor):

Japan

c/o Hitachi, Lid., Inteliectual Property Group
12th Floor, Marunouchi Center Building, 6-1, Marunouchi 1-chome

, Chiyoda-ku, Tokyo

Japan

C

_100-8220
Ip

State Couniry

| believe the above-named inventor or joint inventor to be the original inventor or an original joint inventor of a claimed invention
in the application.

The above-identified application was made or authorized to be made by me.

| hereby acknowledge that any willful false statement made in this statement is punishable under 18 U.S.C. 1001 by fine or
imprisonment of not more than five (5) years, or both.

Relationship to the inventor to whom this substitute statement applies:

D Legal Representative (for deceased or legally incapacitated inventor only),
Li_l Assignee,
l:l Person to whom the inventor is under an obligation to assign,

I:l Person who otherwise shows a sufficient proprietary interest in the matter (petition under 37 CFR 1.46 is required), or

L__I Joint Inventor.

[Page 1 of 2]

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. 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 1 minute 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-PT0-9199 and select option 2.
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PTO/SB/AIAD2 (06-12)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DBEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it displays a valid OMB contro! number.

SUBSTITUTE STATEMENT

Circumstances permitting execution of this substitute statement:

D Inventor is deceased,

l___| Inventor is under legal incapacity,

El Inventor cannot be found or reached after diligent effort, or

I:I Inventor has refused to execute the oath or declaration under 37 CFR 1.63.
If there are joint inventors, please check the appropriate box below:

An application data sheet under 37 CFR 1.76 (PTO/AIA/14 or equivalent) naming the entire inventive entity has been
or is currently submitted.

OR

An application data sheet under 37 CFR 1.76 (PTO/AIA/14 or equivalent) has not been submitted. Thus, a Substitute
Statement Supplemental Sheet (PTO/AIA/11 or equivalent) naming the entire inventive entity and providing inventor
information is attached. See 37 CFR 1.64(b).

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

PERSON EXECUTING THIS SUBSTITUTE STATEMENT:

Name: Date (Optional):

Shutoku WATANABE | Tiiwe 7. 2013
= 7

Signature:

Residence (unless provided in‘application data sheet, PTO/AIA/14 or equivalent):

City TO kyo State Country J a pa n

Mailing Address (unless provided in an application data sheet, PTO/AIA/14 or equivalent)

c/o Hitachi Consumer Electronics Co., Ltd.
2-1, Otemachi 2-chome

o, Chiyoda-ku, Tokyo | ,,100-0004 |  Japan

Note: Use an additional PTO/AIA/02 form for each inventor who is deceased, legally incapacitated, cannot be found or
reached after diligent effort, or has refused to execute the oath or declaration under 37 CFR 1.63.

[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.8.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.

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.

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.

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).

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.

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)).

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 reguiations 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.

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.

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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Doc code: Oath
Document Description: Oath or declaration filed

PTO/AIA/02 (06-12)
Approved for use through 01/31/2014. 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.

SUBSTITUTE STATEMENT IN LIEU OF AN OATH OR DECLARATION FOR UTILITY
OR DESIGN PATENT APPLICATION (35 U.S.C. 115(d) AND 37 CFR 1.64)

Title of PROJECTION-TYPE DISPLAY APPARATUS
Invention

This statement is directed to:

[—_—l The attached application,
OR

13/891,267 __,_May 10, 2013

@United States application or PCT international application number

LEGAL NAME of inventor to whom this substitute statement applies:

(E.g., Given Name (first and middle (if any)) and Family Name or Surname)
Hidehiro IKEDA

Residence (except for a deceased or legally incapacitated inventor):

City YO kOhama State Country

Mailing Address (except for a deceased or legally incapacitated inventor):

Japan

c/o Hitachi, Ltd., Intellectual Property Group
12th Floor, Marunouchi Center Building, 6-1, Marunouchi 1-chome

., Chiyoda-ku, Tokyo

Japan

State

| 100-8220
p

Country

| believe the above-named inventor or joint inventor to be the original inventor or an original joint inventor of a claimed invention
in the application.

The above-identified application was made or authorized to be made by me.

I hereby acknowledge that any willful false statement made in this statement is punishable under 18 U.S.C. 1001 by fine or
imprisonment of not more than five (5) years, or both.

Relationship to the inventor to whom this substitute statement applies:

[:I Legal Representative (for deceased or legally incapacitated inventor only),

l_i_l Assignee,

D Person to whom the inventor is under an obligation to assign,

D Person who otherwise shows a sufficient proprietary interest in the matter (petition under 37 CFR 1.46 is required), or
l:l Joint Inventor.

[Page 1 of 2]

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. 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 1 minute 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-PT0-9189 and select option 2.

Petitioner Ex 1002 153



PTO/SB/AIAQZ (06-12)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

SUBSTITUTE STATEMENT

Circumstances permitting execution of this substitute statement:

D Inventor is deceased,

D Inventor is under legal incapacity,

lil Inventor cannot be found or reached after diligent effort, or

D Inventor has refused to execute the oath or declaration under 37 CFR 1.63.
If there are joint inventors, please check the appropriate box below:

An application data sheet under 37 CFR 1.76 (PTO/AIA/14 or equivalent) naming the entire inventive entity has been
or is currently submitted.

OR

D An application data sheet under 37 CFR 1.76 (PTO/AIA/14 or equivalent) has not been submitted. Thus, a Substitute
Statement Supplemental Sheet (PTO/AIA/11 or equivalent) naming the entire inventive entity and providing inventor
information is attached. See 37 CFR 1.64(b).

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PT0O-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. [f this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

PERSON EXECUTING THIS SUBSTITUTE STATEMENT:

Shutoku WATANABE Tewie 7, 2013

Name: Date (Optional):

ﬂ;nature:

Residence (unless pré" an application data sheet, PTO/AIA/14 or equivalent):

City TO kyo State Country J a pa n

Mailing Address (unless provided in an application data sheet, PTO/AIA/14 or equivalent)

c/o Hitachi Consumer Electronics Co., Lid.
2-1, Otemachi 2-chome

o, Chiyoda-ku, Tokyo | L, 100-0004 | Japan

Note: Use an additional PTO/AIA/02 form for each inventor who is deceased, legally incapacitated, cannot be found or
reached after diligent effort, or has refused to execute the oath or declaration under 37 CFR 1.63.

[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 ancther 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 reguiations 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. Arecord from this system of records may be disclosed, as a routine use, fo 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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Electronic Acknowledgement Receipt

EFSID: 16398784
Application Number: 13891267
International Application Number:
Confirmation Number: 1270

Title of Invention:

PROJECTION-TYPE DISPLAY APPARATUS

First Named Inventor/Applicant Name:

Nobuyuki Kimura

Customer Number:

20457

Filer: Ayal I. Sharon/Krista Hargrove
Filer Authorized By: Ayal I. Sharon
Attorney Docket Number: 520.51117CX1
Receipt Date: 24-JUL-2013
Filing Date: 10-MAY-2013
Time Stamp: 10:55:48

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:

D t . . File Size(Byt Multi P
ocumen Document Description File Name ile Size( y es)/ u I. . ages
Number Message Digest | Part/.zip| (ifappl.)

68004
1 Miscellaneous Incoming Letter 51117¢x12013Response.pdf no 1
76b1aaa4421422920e02b194b461acce8c5|
0fd48
Warnings:

Information:
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173524
2 Oath or Declaration filed 51117cx12013Declaration.pdf no 1

10670472c1fd4c8ebddad6e80ad7ea758384
92ff

Warnings:

Information:

) 505502
3 Oath of Declaration filed 51117cx12013SubstituteState no 3
ment1.pdf
9ec7d821d08a98db7cab5e82af236ch8f2ad
1a0f
Warnings:
Information:
51117¢x12013SubstituteStat 205735
4 Oath or Declaration filed & ubstitutetate no 3
ment2.pdf
700a88c60abb5c9ab6609¢73aaeee00dad 0}
71f92
Warnings:
Information:
Total Files Size (in bytes); 1252765

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

20457 7590 07/22/2013 | DXAMINER |
ANTONELLI, TERRY, STOUT & KRAUS, LLP VU, PHU
1300 NORTH SEVENTEENTH STREET
SUITE 1800 | ART UNIT PAPERNUMBER |
ARLINGTON, VA 22209-3873 2871

DATE MAILED: 07/22/2013

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. |  CONFIRMATION NO.

13/891,267 05/10/2013 Nobuyuki Kimura 520.51117CX1 1270

TITLE OF INVENTION: PROJECTION-TYPE DISPLAY APPARATUS

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

nonprovisional UNDISCOUNTED $1780 $300 $0 $2080 10/22/2013

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

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

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

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

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

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

or Fax

Commlssmner for Patents
P.O.Box 1

Alexandria, Virginia 22313-1450
(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
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

20457 7590 07/22/2013
ANTONELLI, TERRY, STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET
SUITE 1800
ARLINGTON, VA 22209-3873

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.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
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.
13/891,267 05/10/2013 Nobuyuki Kimura 520.51117CX1 1270
TITLE OF INVENTION: PROJECTION-TYPE DISPLAY APPARATUS
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1780 $300 $0 $2080 10/22/2013
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
VU, PHU 2871 349-008000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

(1) the names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) the name of a single firm (having as a member a
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

2. For printing on the patent front page, list

1

2

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.

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

(A) NAME OF ASSIGNEE

Please check the appropriate assignee category or categories (will not be printed on the patent) :

[ ndividuat 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)
[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

PTOL-85 (Rev. 02/11)
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5. Change in Entity Status (from status indicated above)

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see form PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

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

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will 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 toalt'f}lle Cﬁief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandgria, 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.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| appcamonvo. | Frnopats | FIRST NAMED INVENTOR | artorvEY DOCKETNO. | conFrRMATIONNO. |
13/891,267 05/10/2013 Nobuyuki Kimura 520.51117CX1 1270
20457 7590 07/22/2013 | DXAMINER |
ANTONELLI, TERRY, STOUT & KRAUS, LLP VU, PHU
1300 NORTH SEVENTEENTH STREET
SUITE 1800 | ART UNIT PAPERNUMBER |
ARLINGTON, VA 22209-3873 2871

DATE MAILED: 07/22/2013

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

The Patent Term Adjustment to date is O day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

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

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

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

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.

. 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.

. 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).

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.

. 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)).

. 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.

. 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.

. 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)
13/891,267 KIMURA ET AL.
: I H i i AlA (First Inventor to
Notice of Allowability Emm\;ﬁer g‘#"“ File) Status
No

-- 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 ALLOWARBILITY 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 5/10/13.

OA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

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 1-38. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
hitp:/fwww.uselo.gov/patents/init_events/pph/index.isp or send an inquiry to PPHieedback@usplo.qov .

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

a)X Al b)[JSome *c)[] None of the:
1. X 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. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

O 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).

6. [] 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. [0 Notice of References Cited (PTO-892) 5. [] Examiner's Amendment’Comment

2. { Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 5/10/13

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

U.S. Patent and Trademark Office
PTOL-37 (Rev. 05-13) Notice of Allowability Part of Paper No./Mail Date 20130715

Petitioner Ex 1002 163




Application/Control Number: 13/891,267 Page 2
Art Unit: 2871

DETAILED ACTION
Allowable Subject Matter

Claims 1-38 are allowed.

The following is an examiner’s statement of reasons for allowance: Regarding
claims 1-38, there is no prior art of record that teaches projection-type display
apparatus, comprising a light source, including a solid-state light emitting element for
emitting an excitation light therein, configured to emit white lights including a light
emitting from a fluorescent substance, which is excited by said excitation light; a light
separation optic system, configured to separate the white lights from said light source
into red-color (R), green-color (G) and blue-color (B); a light modulation means,
configured to make light-modulation on a respective one of the lights of the R, G
and B separated, depending on a video signal; and a projection means, configured to
enlargedly projecting a respective one of optical images, which are formed by said light
modulation means, wherein said fluorescent substance has plural numbers of concave
portions on a surface, upon which said excitation light is incident.

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.”

Conclusion
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Application/Control Number: 13/891,267 Page 3
Art Unit: 2871
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSIND CLAIMS
13/891,267 05/10/2013 2871 4860 520.51117CX1 38 7
CONFIRMATION NO. 1270
20457 FILING RECEIPT
ANTONELLI, TERRY, STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET LTI
SUITE 1800 00000006177065

ARLINGTON, VA 22209-3873
Date Mailed: 06/13/2013

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

Inventor(s)
Nobuyuki Kimura, Yokohama, JAPAN;
Koji Hirata, Yokohama, JAPAN;
Hidehiro Ikeda, Yokohama, JAPAN;
Applicant(s)
Nobuyuki Kimura, Yokohama, JAPAN;
Koji Hirata, Yokohama, JAPAN;
Hidehiro Ikeda, Yokohama, JAPAN;
Assignment For Published Patent Application
HITACHI CONSUMER ELECTRONICS CO., LTD., Tokyo, JAPAN

Power of Attorney: The patent practitioners associated with Customer Number 020457

Domestic Priority data as claimed by applicant
This application is a CON of 12/898,763 10/06/2010 PAT 8462296

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
JAPAN 2010-023911 02/05/2010

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

If Required, Foreign Filing License Granted: 06/06/2013
page 1 of 3
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/891,267

Projected Publication Date: 09/19/2013
Non-Publication Request: No

Early Publication Request: No
Title

PROJECTION-TYPE DISPLAY APPARATUS
Preliminary Class
349
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

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 (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

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

SelectUSA

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 U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.

page 3 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450
Alexandria, Virginia 22313-1450

WWW.USPLO. g0V
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/891,267 05/10/2013 Nobuyuki Kimura 520.51117CX1

CONFIRMATION NO. 1270

20457 POA ACCEPTANCE LETTER

ANTONELLI, TERRY, STOUT & KRAUS, LLP

1300 NORTH SEVENTEENTH STREET IR L A AR

SUITE 1800 000000061770666

ARLINGTON, VA 22209-3873
Date Mailed: 06/13/2013

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 05/10/2013.

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.

/qtran/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 13/891,267
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
e .00 0) N/A N/A N/A N/A 280
SEARCH FEE
o o o N/A N/A N/A N/A 600
EXAMINATION FEE
N FEE N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 38 minus 20= 18 OR |« 80 1440
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 7 minus 3 = 4 x 420 1680
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 4720
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus OR |x
a Independent * Minus | *** =
E (37 CFR 1.16(h) OR |x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
L Total * Minus b =
= (37 CF% ?.16(i)) OR |x
% Independent * Minus | *** = OR N
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATIONNUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/891,267 05/10/2013 Nobuyuki Kimura 520.51117CX1
CONFIRMATION NO. 1270
20457 NOTICE
ANTONELLI, TERRY, STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET IR RAAVRTR
SUITE 1800 000000061770652

ARLINGTON, VA 22209-3873
Date Mailed: 06/13/2013

INFORMATIONAL NOTICE TO APPLICANT

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

+ A properly executed inventor's oath or declaration has not been received for the following inventor(s):

All
Applicant may submit the inventor's oath or declaration at any time before the Notice of Allowance and Fee(s)

Due, PTOL-85, is mailed.

page 1 of 1
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Attorney Docket No. 520.51117CX1
UTILITY First Invent Nobuyuki KIMURA
irst Inventor obuyu
PATENT APPLICATION PROJECTION-TYPE DISPLAY
TRANSMITTAL Title APPARATUS
(Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No.
APPLICATION ELEMENTS Comumissioner for Patents
SEE MPEP chapter 600 concerning utility patent application contents. ADDRESS TO: Alexandria VA 22313-1450

1. [ Fee Transmittal Form (e.g., PTO/SB/17)
(Submit an original and a duplicate for fee processing)

2. [0 Applicant claims small entity status.
See 37 CFR 1.27.

3. x Specification [Total Pages 33 ]
Both the claims and abstract must start on a new page
(For information on the preferred arrangement, see MPEP 608 01(a))

4. x Drawing(s) (35 US.C. 113) [Total Sheets b) ]

5. Oath or Declaration [Total Sheets
a. . [] Newly executed (original or copy)
b. . [ Copy from a prior application (37 CFr 1.63 (d))

(for continuation/divisional with Box 18 completed)

1. D DELETION OF INVENTOR(S)
Signed statement attached deleting inventor(s)
Named in the prior application, see 37 CFR
1.63(d)(2) and 1.33(b)

6. [XI Application Data Sheet. See 37 CFR 1.76

7. l:l CD-ROM or CD-R in duplicate, large table or
Computer Program (Adppendix)

1.. l:l Landscape Table on CD

8. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, all necessary)

a. [[] Computer Readable Form (CRF)
b. Specification Sequence Listing on:

i. . [_] CD-ROM or CD-R (2 copies); or

. . |:| Paper

c. [ Statements verifying identity of above copies

ACCOMPANYING APPLICATION PARTS

9. l:l Assignment Papers (cover sheet & documents(s))

10. [J37 CFR 3.73(b) Statement [X] Power of

(when there is an assignee) Attorney
11. [JEnglish Translation Document (if applicable)

12. X Information Disclosure Statement @rosssos
OR PTO-1449) I:l Copies of Citations attached

13. [JPreliminary Amendment

14. [JReturn Receipt Postcard (MPEP 503)
(Should be specifically itemized)

15. []Certified Copy of Priority Document(s)
(if foreign priority is claimed)

16. [JNonpublication Request under 35 U.S.C. 122

(B)2)BX(D).
Applicant must attach form PTO/SB/35 or equivalent.

17. X Other: 37 CFR 3.73(c) Statement

18. Ifa CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in a preliminary amendment, or in an

Application Data Sheet under 37 CFR 1.76:
X Continuation [] Divisional

Prior application information:  Examiner: _ Phu, VU

[ Continuation-in-part (CIP)

of prior application No.: 12/898 ,763

Art Unit:_2871

19. CORRESPONDENCE ADDRESS : THE ADDRESS ASSOCIATED WITH CUSTOMER NUMBER 020457

Signature /Ayal 1. Sharon/ | Date MAY 10,2013
Name Ayal I. Sharon Registration No. 55,986
(Print/Type) (Attorney/Agent)

This collection of information is required by 37 CFR 1.53(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 1.14. 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: Mail Stop Patent Application, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

PROJECTION-TYPE DISPLAY APPARATUS

First Named Inventor/Applicant Name:

Nobuyuki Kimura

Filer:

Ayal I. Sharon/Krista Hargrove

Attorney Docket Number: 520.51117CX1
Filed as Large Entity
Utility under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Utility application filing 1011 1 280 280
Utility Search Fee 1111 1 600 600
Utility Examination Fee 1311 1 720 720
Pages:
Claims:
Claims in Excess of 20 1202 18 80 1440
Independent claims in excess of 3 1201 4 420 1680

Miscellaneous-Filing:
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Late Filing Fee for Oath or Declaration 1051 1 140 140
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 4860
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Electronic Acknowledgement Receipt

EFSID: 15741727
Application Number: 13891267
International Application Number:
Confirmation Number: 1270

Title of Invention:

PROJECTION-TYPE DISPLAY APPARATUS

First Named Inventor/Applicant Name:

Nobuyuki Kimura

Customer Number:

20457

Filer: Ayal I. Sharon/Krista Hargrove
Filer Authorized By: Ayal I. Sharon
Attorney Docket Number: 520.51117CX1
Receipt Date: 10-MAY-2013
Filing Date:
Time Stamp: 10:49:14

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$4860

RAM confirmation Number

7864

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Name

File Size(Bytes)/

Mes5agH BRGAE

Multi

ExpdR02igD4i

Pages

D4if appl.)




1503353

1 Application Data Sheet 51117CX1ADS.pdf no 7
b11¢cc36dff78783a54b38d 1640340d0100af|
8acf
Warnings:
Information:
Assi howing of hi 37 117830
2 >31gnee showing of ownership per 51117CX12ia0096.pdf no 3
CFR 3.73.
4e5d8c76f377275b7a300f41a6d 1cc3052¢3)|
Warnings:
Information:
188119
3 51117CX1APP.pdf yes 33
b0b4696c87cc96bca22df1e673cef77af204
3d8sd
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 23
Claims 24 32
Abstract 33 33
Warnings:
Information:
. - 295380
4 Drawings-only bla.ck and white line 51117CX1drawings.pdf no 5
drawings
0f5744115f5a10146d4bb1ae579ea3f6204¢
1fdé
Warnings:
Information:
55640
5 Transmittal Letter 51117CX1IDS.pdf no 2
ba1a6d9d410d40a08bb4c110dcc40edel7
Warnings:
Information:
175003
6 Power of Attorney 51117CX1POA pdf no 1
25b0969963f3deae6d52d982fc71¢9d92b2
df788
Warnings:
Information:
Inf tion Discl Stat t (IDS) 115540
nrormation Liscliosure >tatemen
7 Form (SB0S) 51117CX1SB08.pdf no 1
c65a74e01bdc269ac9c67c2705ebbf308ef4)
43¢cb
Warnings:
Information:

This is notan USPTO supplied IDS fillable form
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125702
8 Transmittal of New Application 51117CX1 Utility.pdf no 1

0d58fce6cAbabff6a89ad6e076b54dd5a54e]
d722

Warnings:

Information:

39936
9 Fee Worksheet (SB06) fee-info.pdf no 2
25469ecdb8f695b07800c3016f6123602¢37
Warnings:
Information:
Total Files Size (in bytes); 2616503

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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PTO/AIA/14 (03-13)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | PROJECTION-TYPE DISPLAY APPARATUS

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
[] 37CFR5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.}

Inventor Information:
Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Nobuyuki Kimura
Residence Information (Select One) () US Residency  (¢) Non US Residency () Active US Military Service
City |vokohama Country of Residence i Jp

Mailing Address of Inventor:

Address 1 c/o Hitachi, Ltd., Intellectual Property Group

Address 2 6-1, Marunouchi 1-chome, Chiyoda-ku

City Tokyo | State/Province |
Postal Code 100-8220 | Country i | P

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Koji Hirata
Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service
City  |vokohama Country of Residence i Jp

Mailing Address of Inventor:

Address 1 ¢/o Hitachi, Ltd., Intellectual Property Group

Address 2 6-1, Marunouchi 1-chome, Chiyoda-ku

City Tokyo | State/Province |
Postal Code 100-8220 | Country i JP

Remove
Inventor 3

Legal Name
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Attorney Docket Number | 520.51117CX1

Application Number

Title of Invention PROJECTION-TYPE DISPLAY APPARATUS

Prefix| Given Name Middle Name Family Name Suffix
Hidehiro Ikeda

Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service
City  |vokohama Country of Residence i Jp
Mailing Address of Inventor:

Address 1 c/o Hitachi, Ltd., Intellectual Property Group

Address 2 6-1, Marunouchi 1-chome, Chiyoda-ku

City Tokyo | State/Province |

Postal Code | 100-8220 | Country i JP

All Inventors Must Be Listed - Additional Inventor Information blocks may be YT

generated within this form by selecting the Add button.
Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 020457

Email Address | Add Email | [Remove Email
Application Information:

Title of the Invention PRCJECTION-TYPE DISPLAY APPARATUS

Attorney Docket Number| 520.51117CX1 Small Entity Status Claimed [ |

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 5 Suggested Figure for Publication (if any)

Publication Information:

[] Regquest Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. I nhereby request that the attached application not be published under

35 U.S.C. 122(b} and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention PROJECTION-TYPE DISPLAY APPARATUS

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (®) Customer Number (O US Patent Practitoner | () Limited Recognition (37 CFR 11.9)
Customer Number 020457

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate
National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the
specific reference required by 35 U.S.C. 118(e) or 120, and 37 CFR 1.78.

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
Continuation of 12898763 2010-10-06

Additional Domestic Benefit/National Stage Data may be generated within this form rvr
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) Ithe information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(h){1) and {2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

[ Remove |
Application Number Country | Filing Date (YYYY-MM-DD) Access Code (if applicable)
2010-023911 JP 2010-02-05
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention PROJECTION-TYPE DISPLAY APPARATUS

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

This application (1} claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
[ ] contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
16, 2013.

Authorization to Permit Access:

[[] Authorization to Permit Access to the Instant Application by the Participating Offices

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO}, the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPQ, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14{h){3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-{d) if a copy of the foreign application that satisfies the cerlified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14{c), access may be provided to information concerning the date of filing this Authorization.

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should he

identified in this section.

(® Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest
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Application Number
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If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information:

Address 1

Address 2

City State/Province
Country [ Postal Code
Phone Number Fax Number
Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.

Assignee 1

Complete this section only if non-applicant assignee information is desired to be included on the patent application publication in
accordance with 37 CFR 1.215(b). Do not include in this section an applicant under 37 CFR 1.46 (assignee, person to whom the
inventor is obligated to assign, or person who otherwise shows sufficient proprietary interest), as the patent application publication will
include the name of the applicant(s).

Remove

If the Assignee is an Organization check here.

Organization Name Hitachi Consumer Electronics Co., Ltd.
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

520.51117CXA1

Application Number

Title of Invention PROJECTION-TYPE DISPLAY APPARATUS

Mailing Address Information:

Address 1 2-1, Otemachi 2-chome, Chiyoda-ku

Address 2

City Tokyo State/Province
Country i JP Postal Code
Phone Number Fax Number

Email Address

Additional Assignee Data may be generated within this form by selecting the Add button.

Signature:

Remove

certifications

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and

Signature [/Ayal |. Sharon/

Date (YYYY-MM-DD)| 2013-05-10

First Name | Aval

Last Name

Sharon

Registration Number | 55986

Additional Sighature may be generated within this form by selecting the Add button. Add

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USFTO to process) an application. Confidentiality is governed by 35 U.8.C_ 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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.
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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.5.C. 2(b)(2); (2) furnishing of the information sclicited 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.S5.C. 552)
and the Privacy Act (& U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

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.

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.

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).

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.

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)).

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.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GS8A 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.

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 inspections or an issued
patent.

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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STATEMENT UNDER 37 CFR 3.73(c)

Applicant/Patent Owner: KIMURA, etal.

Application No./Patent No.: To be assigned Filed/Issue Date: May 10,2013

Titleq: PROJECTION-TYPE DISPLAY APPARATUS

Hitachi Consumer Electronics Co., Ltd. . a 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.

|:] 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. |:| 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 assighment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Ree| 025096 , Frame 0995 , or for which a copy
thereof is attached.

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

1. From: To:

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

2. From: To:

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

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

[Page 1 of 2]
This collection of information is required by37 CFR3.73(b). The information is required toobtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentialityis governed by35 U.S.C. 122and 37 CFR1.11 and1.14. Thiscollection is estimated to take 12 minutes to complete, including
gathering, preparing, and submittingthe 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 tothe 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 an%select option 2
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STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:

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

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

4. From: To:

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

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

5. From: To:

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

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

6. From: 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
assighee 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.

/Ayal |. Sharon/ May 10, 2013
Signature Date

Ayal |. Sharon 55,986

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 yoube given certain informationin connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, pleasebe advised that: (1) the general authority forthe collection of thisinformation is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and(3) the principal purpose forwhich the
information isused by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent applicationor patent. If you do not furnish the requested information,the U.S. Patent and Trademark
Office may not be able to process and/or examineyour submission,which may result in termination of proceedings
or abandonment of the applicationor expiration of the patent.

The informationprovided 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.

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.

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.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the informationin 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).
A record related to an InternationalApplication 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.

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)).

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.

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, arecord 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.

A record from thissystem 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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SPECIFICATION

TITLE OF THE INVENTION

PROJECTION-TYPE DISPLAY APPARATUS

This application is a continuation application of Serial
No. 12/898,763, filed October 6, 2010 which relates to and claims
priority from Japanese Patent Application No. 2010-023911 filed
on February 5, 2010, theentiredisclosure of which is incorporated

herein by reference.

BACKGROUND OF THE INVENTION

The present invention relates to a projection-type display
apparatus of projecting an optical image, which is formed by
modulating light intensity of lights froma light source depending
on a video signal, by means of a transmission-type or a
reflection-type liquid crystal panel, or a digital mirror device
(DMD) aligning plural numbers if micro mirrors, etc., and in
particular, itrelatestoaprojection-typedisplayapparatusbeing
suitable for applying therein a solid-state light source as a 1ight

source thereof.

A projection-type display apparatus is already known, for
example, in Japanese Patent Laying-Open No. Hei 10-171045 (1998),
which stores an optical unit for modifying intensity of the 1lights
from a 1light source depending on a video signal by means of a 1ight
valve, thereby projecting the formed optical image, enlargedely,
together with a driver circuit, a power source circuit, a cooling

fan, etc., within a housing thereof.

In such conventional projection-type display apparatus, in
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particular, for thepurpose ocfmaintaininga sufficient brightness
on a projection surface, there is mainly applied a super or ultra
high-pressure mercury lamp, as the light source thereof, having
high efficiency per an electric power inputted (for example, 70

1lm/W), normally, in a lighting optic system.

However, when applying a discharge lamp, generating a white
light therefrom, it is necessary to provide a high-voltage power
gsource, causing a difficulty in handling thereof, and also since
it is short in the lifetime thereof and low in the shock-resistance
thereof, therefore, in the place thereof, ideas or proposals are
made, variously, of applying the solid-stake light source, such
as, the light emitting diode and/or the laser diode, etc., as the

light source of the projection-type display apparatus.

For example, in Japanecse Patent Laying-Open No. 2002-268140
(2002) is proposed aprojection-type display apparatus, disposing
sheet-1ike light sources, each aligning light emitting diodes
emitting a light, one of three (3) primary colors; i.e., red (R),
green (G) and blue (B), in an array-1like manner, behind a light

mcdulator (i.e., the light wvalve) corresponding to R, G or B.

Also, in Japanese Patent Laying-Open No. 2004-341105 (2004)
is already known a projection-type display apparatus, applying
a light emitting diode for generating ultraviolet (UV) rays
therefrom, being a solid-state 1light source, as the 1light source
of the projection-type display apparatus, wherein those UV rays
are irradiated on a color wheel, which is made from fluorescent
substance layers of R, G and B, successively, thereby to converted
them into R-light, G-light and B-light, and each of those color
lights is projected, successively, through a space modulator,
enlargedly by means of a projection lens, thereby displaying an

optical image.

And, in Japanese Patent Laying-Open No. 2009-277516 (2009)
is already proposed that applyinga light emitting diode or a laser
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light emitting device for generating a light of blue (B) color,
in the place of the light emitting diode for generating a light
withusingtheUVraysmentionedaboveasexcitationlights thereof,
for the purpose of avoiding injury or damage due to the UV rays,
and therebymaintaininga longlife-time of optical parts. Further,
in Japanese Patent Laying-Open No. 2009-259583 (2009) isdisclosed
the structure for dissolving shortage of an amount of 1lights from
the light emitting diodes of green (G) color, in particular, in
case where plural numbers of light emitting diodes are applied
and the light rays emitted therefrom are condensed to be used.
Thus, there is proposed a 1ight source device having a third light
source for composing a light (i.e., an excitation light) from the
lightemittingdiodeofB-colorforthelight fromthelightemitting
diode c¢of G-color, by means of a dichroic mirror, and for passing
the G-light therethrough, and being excited by absorbing the
B-light, thereby generating the G-light.

SUMMARY OF THE INVENTION

As was mentioned in the above, since the super high-pressure
mercury lamp generates a large amount of the UV rays, therefore
it gives a large stress upon theparts which aremade upwith organic
materials, such as, a liquid crystal valve and a polarizing plate,
etc., building up the lighting optic system, in particular, and
for that reason, the life-times of those parts are detracted from.
Also, the lamp itself brings about lowering of brightness due to
abrasion of electrodes and/or cloudiness of a light emitting tube,
in a relatively short time period. Further, it has a problem of
difficulty in disposal of waste matter thereof, etc., because it
contains mercury therein. And, as was mentioned above, though
various kinds of the 1light sources are proposed for the
projection-type display apparatus, applying the light emitting
diodes and/or the laser diodes therein, in the place of such super
high-pressure mercury lamp, in the Patent Document (s) mentioned

above; however, 1n particular, the 1light source for the
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projection-type display apparatus has the following problems.

Thus, the projection-type display apparatus enlarges and
projects the optical image, which is formed with modification of
light intensities of the white color light froma point-like light
source having high light emitting efficiency, such as, the super
high-pressure mercury lamp, representatively, depending on the
video signal, by means of a 1ligquid crystal panel of the
transmission-type or the reflection type, or the digital mirror
device (DMD) aligning plural numbers of micromirrors, or the like
(in an optical element portion) . On the contrary to this, the light
source devices (i.e., the solid-state light sources), which are
proposed by the conventional arts including the Patent Documents
mentioned above, do not necessarily provided a light source being
suitable fortheprojection-typedisplayapparatus. Thus, the light
obtainable from the light source devices according to the
conventional arts mentioned above are collection or assemblage
of lights from a large number of solid-state light sources, which
are disposed integrally within a relatively large area, and for
that reason, it does not build up a point-like light source of
white color light having a necessary amount or intensity of lights,
and therefore, in case of applying the solid-state light source
mentioned above in theplace of themercury lamp of the conventional
art, it 1is impossible to obtain sufficient powers or performances
in a part of an optical system including the light intensity
modulator portion, and thismay results into a reason of generating
deteriorationofwhite-balanceand/orcolor shadingonaprojection

surface.

Then, according to the present invention, it is accomplished
bytakingtheproblem(s) of theconventional technologiesmentioned
above into the consideration thereof, and further in more details
thereof, an object thereof is to provide a projection-type display
apparatus being suitable for applying therein a solid-state 1light

gource as a light source thereof.
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According to the present invention, for accomplishing the
object mentioned above, first of all, there 1is provided a
projection-typedisplayapparatus, comprising: alight sourceunit,
which is configured to emit a white-color light therefrom; a 1ight
separation optic system, which is configured to separate the white
color light from said light source unit into three primary color
lights, R (red-color), G (green-color) and B (blue-color); R, G
and B light modulating portions, each of which modulates each of
R, GandBpolarized lights separated, depending on a video signal,
respectively; a light composing unit, which is configured to
compose optical images, which are formed by said R, G and B light
modulating portions; and a projecting portion, which is configure
to project said optical image composed, enlargedly, wherein said
light source unit emits a white color light emitting from a nearly
pcint-like light source, including an excitation light from a

sclid-state light emitting element therein.

Also, according to the present invention, within the
projection-type display apparatus, as described in the above, it
is preferable that the white color light emitting from said light
scurce unit includes an excitation light and an emission light
froma fluorescent substance, which is excited by said excitation
light, oralternately that saidfluorescent substanceemitsa light
flux of a region of wavelength in relation to a complementary color
for the white. Further, it ispreferable that saidexcitation light
is B-color light and said emission light from said fluorescent
substance is Y-color light. And, further, it is preferable that
the white color light emitting from said light source unit is
produced, by exchanging a laser beam between the B-color light
from said semiconductor laser element and the Y-color 1light
emitting fromsaidfluorescent substance, inatime-sharingmanner,

successively, to be combined with in color thereof.

And, according to the present invention, within the
projection-type display apparatus, as described in the above, it

is preferable that, further, the white color light emitting from
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said light source unit is nearly parallel 1light, and further that
thewhitecolorlightemittingfromsaidlight sourceunitisaligned
into a predetermined direction on the polarization plane thereof.
And, it is preferable that a means is further provide on an output
side of the light source unit, for aligning the polarization plane

of the white color light emitting from said light source unit.

ITnadditionto the above, according to thepresent invention,
within the projection-type display apparatus, as described in the
above, itigspreferablethatsaidR, GandBlightmodulatingportions,
eachofwhichmodulateseachof R, GandBpolarizedlights separated
fromthewhitelightemittingfromsaidlight sourceunit, depending
on the video signal, are transmission—-type liquid crystal panels,
orreflection-typeliquidcrystalpanels, ordigitalmirrordevices

(DMD) , eachbeingmadebyaligningplural numbers of micro-mirrors.

According to the present invention mentioned above, it can
be easily applied into the projection-type display apparatus, by
replacing with the solid-state light emitting source, 1i.e.,
applying the solid-state light source as the light source in the
lighting optic system, in particular, within the projection-type
display apparatus, and also there can be obtained sufficient
performances in the cptical parts thereof, even with applying the
solid-state light source as the light source; i.e., it is possible
to provide the projection-type display apparatus, being improved
much more than the conventional art, against generation of
deteriorationofwhite-balanceand/orcolor shadingonaprojection

surface.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

Those and other objects, features and advantages of the
present invention will become more readily apparent from the
following detailed description when taken in conjunction with the

accompanying drawings wherein:
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Fig. 1 is a view for showing the entire structures of a

projection-type display apparatus;

Fig. 2 is a view for explaining about the details of the
structures and the principle of a light source unit (i.e., a
solid-state light emitting source), within the projection-type

display apparatus:;

Fig. 3 1is a vertical cross—-section view of the light source

unit (i.e., the solid-state light emitting source):;

Fig. 4 is a view for showing an example of characteristics
of aseparationmirror, whichbuilds up the light sourceunit (i.e.,

the solid-state light emitting source);

Figs. S5Aand 5B areviews for showing the detailed structures
of a disc (or wheel) member, which builds up the light source unit

(i.e., the solid-state light emitting source);

Fig. 6isaviewfor showinganexampleof relationshipbetween
anexcitationlight, whichisreflectedupon thedisc (or the wheel)

member, anda fluorescence light generatingdue to thatexcitation;

Figs. 7A and 7B are views for showing other example, forming

a recess portion on the surface of the disc (the wheel) member;

Figs. 8A and 8B are views for showing scattering condition
of the luminescence lights in the other example of the disc (or
the wheel) member, in comparison with an example that does not

form the recess portion thereon; and

Fig. 9 is a view for showing further other example of the

disc (or the wheel) member.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS
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Hereinafter, embodiments according to the present invention
will be fully explained by referring to the attached drawings.
However, in each of the drawings, the same reference numerals are

given to the constituent elements having the common functions.

First of all, mentioning will be made on a projection-type
display apparatus according to an embodiment, by referring to Fig.
1 attached herewith. However, this figure shows the entire
structures of the projection-type display apparatus, according
to the present embodiment, and in particular, the device that
executes the modification of 1light intensity depending on a video
signal, by means of, so-called a transmission-type liquid crystal
panel. Also, 1in this figure, when distinguishing an element
disposed on an optic path of each color light from others, it will
be shown with adding R, G or B presenting a light color after the
reference numeral thereof (i.e., an index), and when there is no
necessity of making distinction among them, the index will be
omitted therefrom. In addition thereto, in this figure will be
introduced, so-called local right-hand rectangular coordinates,
for the purpose of presenting the polarization direction clearly.
Thus, while assuming that an optical axis 101 is a Z-axis, within
the surface perpendicular to the Z-axis, an axis parallel with
a paper surface of Fig. 16 is defined to be a Y-axis, and an axis
directing from a reverse surface of the paper of the figure to
a front surface thereof is defined to be an X-axis. The direction
parallel with the X-axisiscalled“X-direction”, andthedirection
parallel with the Y-axis is called “Y-direction”, respectively.
A polarized light, which is polarized into the X-direction in the
pclarization direction thereof, is called “X-polarized light”,
and a polarized light, which is polarized into the Y-direction
in the polarization direction thereof, is called “Y-polarized

light”, respectively.

In Fig. 1, an optic system of the projection-type ligquid
crystal display apparatus comprises a lighting optic system 100,

a light separation optic system 30, a relay optic system 40, three
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(3) sets of field lenses 29 (29R, 29G and 29B), three (3) sets
of transmission-type liquid crystal panels 60 (60R, 60G and 60R),
a light composing prism 200 as a light composing means, and a
projection lens 300 as aprojectingmeans. The liquidcrystal panel
has incident side polarizing plates 50 (50R, 50G and 50B) on a
side of light incident, and emission side polarizing plates 80
(80R, 80Gand80B) onasideoflightemission. Thoseoptical elements
are mounted on a base 550, thereby building up the optic unit 500.
Also, the optic unit 500 is installed in a housing not shown in
the figure, together with a driver circuit 570 for driving the
liquid crystal panel 60, a cooling fan 580 for cooling down the
liquid crystal panel 60, etc., and a power source circuit 560 for
supplying an electric power to each circuit; thereby building up

the projection-type display apparatus.

Hereinafter, detailed explanation will be made on each of
the portions building up the projection-type display apparatus
mentioned above. First, the lighting optic system 100, for
irradiating lights upon the liquid crystal panel 60, equally,
though the detailedexplanation thereofwill be given hereinafter,
it includes a light source unit 10, being made up with solid-state
lightemittingelements, eachemittingpracticallyornearlywhite
color lights therefrom, a first array lens 21 and a second array
lens 22 building up an optical integrator, a polarized light
converter element 25, and a condenser lens (a pileup lens) 27

therein.

The light separation optic system 30, for separating the
nearly white color light from the lighting optic system 100
mentioned above into three (3) prime colors, includes two (2) sets
ofdichroicmirrors 31l and32, andreflectionmirror 33, forchanging
the direction of an optical path. Also, the relay optic system
40 includes a first relay lens 41, as a field lens, a second relay
lens 42, as a relay lens, and two (2) sets of reflection mirrors

45 and 46 for changing the direction of an optical path.
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In the structures mentioned above, from the light source
unit 10 made up with the solid-state light emitting elements are
emitted light rays almost parallel with the X-axis shownby abroken
line in the figure. And, the lightsemitting from this light source
unit 10 are incident upon or enter into the polarized light
converting integrator. However, this polarized light converting
integrator includes, as is shown in the figure; i.e., the optical
integrator made up with the first array lens 21 and the second
array lens 22, forobtaining theuniformlighting, andthepolarized
light converter element 25 made up with thepolarizedbeamsplitter
array, for converting the lights into a linearly polarized light
by aligning the polarization directions thereof into a
predeterminedpolarizationdirection. Thus, inthepolarizedlight
converting integrator mentioned above, the lights from the second
array lens 22 arealigned, by thepolarized light converter element
25, into a predetermined directicn in the polarization direction
thereof; for example, X-polarized light of the linearly polarized
light (i.e., a light in the X-direction, having polarization
direction perpendicular to the paper surface of Fig. 1 within the

plane perpendicular to the optical axis 101).

And, a projection image of each of lens cells of the first
array lens 21 is piled up on each ligquid crystal panel 60,
respectively, by means of the condenser lens 27, the field lenses
29G and 29B, the relay optic system 40, the field lens 29R. In
this manner, it is possible to light up or illuminate the ligquid
crystal panel, equally, while aligning the lights from the lamp
(i.e., the light source), at random in the polarization directions
thereof, intothepredetermineddirectionofpolarization (herein,

the X-polarized 1light).

On the other hand, the light separation optic system 30
separates the nearly white light emitted from the lighting optic
system 100 into the three (3) primary colors of the lights, i.e.,
B-light (the light of a blue color band), G-light (the light of
a green color band) and R-1ight (the light of a red color band),
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and they are guided into optical paths (i.e., B-light path, G-1light
path and R-1light path) directing to the corresponding liquid
crystal panels, respectively. Thus, the B-light reflecting on the
dichroicmirror 31 is further reflected upon the reflectionmirror
33, and after pascsing through the field lens 29B and the incident
side polarizing plate 50B, they are incident upon or enter into
the liquid crystal panel 60B for use of the B-1light (the B-1light
path). Also, the G-light and the R-1ight, after passing through
the dichroic mirror 31, are separated into the G-light and the
R-light bymeans of the dichroicmirror32. The G-light is reflected
on the dichroic mirror 32, and after passing through the field
lens 29G and the incident side polarizingplate 50G, it is incident
upon or enters into the liquid crystal panel 60G for use of G-1light
(the G-light path) . The R-1ight passes through the dichroicmirror
32, and is incident upon or enters into the relay optic system
40.

The R-1ight incident upon the relay optic system 40, after
passing through the reflection mirror 45 by means of the first
relay lens 41 of the field lens, is condensed (or, focused) in
the vicinity of the secondrelay lens 42, andis scattereddirecting
to the field lens 29R. And, it is brought to be almost parallel
with the optical path by means of the field lens 29R, and after
passing through the incident side polarizing plate 50R, it is
incident upon or enters into the liquid crystal panel 60R for use

of the R-light (the R-1light path).

Following to the above, each liquid crystal panel 60 (60R,
060G or 60B), building up the light intensity modulator portion,
isdriven by the driver circuit 570, and the degree of polarization
thereof is increased by the incident sidepolarizingplate 50 (50R,
50G or 50B) having a transmission axis in the X-direction, and
it modulates the color lights of the X-polarization incident upon
or entering from the light separation optic system 30 (i.e., the
light intensitymodulation) dependingonacolor video signal shown

in the figure; thereby forming an optical image of the
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Y-polarization of each color light.

The optical image of the Y-polarization of each color 1light,
which is formed in such amanner, aswasmentioned above, is incident
upon the emission side polarizing plates 80 (80R, 80G and 80B).
The above-mentioned emission side polarizing plates 80R, 80G and
80B are those having the transmission axis thereof in the
Y-direction. Wit this, unnecessary componente of the polarized
lights (herein, the X-polarized light) are removed from, and

thereby a contrast thereof is increased.

The optical image of the Y-polarization of each color 1light,
which is formed in such amanner, as wasmentioned above, is incident
upon the light composing prism 200, as the light composing means.
In this moment, the optical image of the G-light is incident upon,
remainingas theY-polarization (i.e., P-polarizationwithregpect
to a dichroic film surface of the light composing prism 200) . On
the other hand, on the B-light path and the R-1light path, since
1/2hwavelengthplates 90B and 90R areprovidedbetween theemission
side polarizing plates 80B and 80R and the light composing prism
200, the optical images of the B-light and the R-light of the
Y-polarization are converted into the optical images of the
X-polarization (i.e., S-polarizationwith respect to the dichroic
film surface of the light composing prism 200, for conducting the
color composing thereof), and thereafter, they are incident upon
the light composingprism200. Thisisbecauseof takingthe spectral
characteristics of the dichroic coat 210 into the consideration
thereof; i.e., by conducting so-called SPS composition with
bringing the G-1light into the P-polarized light while the R-1ight
and the B-light into the S-polarized light, for conducting the
light composing with high efficiency.

Following to the above, the light composing prism 200 is

made up with a dichroic coat (dielectric multi layers) 210b

reflecting the B-light thereon and a dichroic coat (dielectric
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multi layers) 210r reflecting the R-1light thereon are formed on
the boundary surfaces of four (4) pieces of rectangular prisms,
in an X-like (or, a cross-1like) manner. Among three incident
surfaces of the light composing prism 200, the B-light and the
R-light entering into the incident surfaces opposing to each other
(i.e., the S-polarized light with respect to the dichroic coat
surface) are reflected upon the dichroic coat 210b for use of the
B-1light and the dichroic coat 210r for use of the R-1light,
regspectively, whicharecrossingwitheachother. Also, theG-1light
entering into a central incident surface (i.e., the P-polarized
light with respect to the dichroic coat surface) propagates
straight ahead. Those optical images of the color lights are
optically composed with, and a color image light (composed light)

is emitted from the emission surface.

And, the composed light emitting from the light composing
prism 200 mentioned above is projected on a screen (not shown in
the figure) of the transmission type or theprojection type, through
a projection lens 300, like a zoom lens, for example, and thereby
a picture enlargedly projected is displayed thereon. However, the
cooling fan 580 mentioned above makes ventilation, in particular,
for the parts, which are heated by the light of high intensity
fromthe light sourceunit 10, or need cooling thereof, for example,
the incident side polarizing plate 50, the liquid crystal panel
60, the emission side polarizing plate 80, etc., among various
kinds of parts building up the projection-type display apparatus
mentioned above, through a flow passage 585, which is formed
directing to those parts. Thus, a part of the irradiation lights
from the light source unit 10 is absorbed therein, and thereby

cooling down the heat generated due to that.

However, in the embodiment mentioned above, thought there
is shown the example of building up the light intensity modulator
portion with three (3) transmission-type liquid crystal panels
60 (60R, 60G and 60B); however, the present invention should not
be limited to this, and that light intensity modulator portion
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may be constructedwith thereflection-type ligquidcrystal panels,

or thedigital mirror device (DMD) aligning plural numbers of micro

mirrors, etc.

Followingtothe above, explanationwill begivenhereinafter,

on the details of the light source unit (the solid-state light

source device) 10 made up with the solid-state light emitting

elements, for emitting light rays of the white color light almost

parallel with the cptical axis 101, in the projection-type display

apparatus, the structures thereof being explained in the above,

in particular, in the lighting optic system 100 thereof.

Fig. 2 attached herewith is a view for explaining the

principle of the light source unit 10, according to an embodiment

of the present invention (an embodiment 1). As is apparent from

the figure, that unit 10 comprises a semiconductor laser element

group 110, aligningplural numbers of semiconductor laser elements

or light emitting diodes, each emitting a 1ight of blue color band

(B-color), on an almost disc-like substrate, as a light emitting

source of the solid-state elements, a separation mirror 120

disposed inclining at an angle of about 45 degree, facing to a

laser beam emitting surface of the semiconductor laser element

group 110 mentioned above, a reflection mirror (a reflector) 130

having a parabolic surface, for example, which is disposed at a

position facing to that laser beam emitting surface of the

semiconductor laser element group 110 mentioned above, a disc (or

wheel) member 140 rotating round in the vicinity of a focus point

(F) of that reflectionmirror, andadrivingmeans for rotationally

drive that disc (or wheel) member 140 at a rotation speed desired,

for example, an electromotive motor 150. However, the vertical

cross—-section of this light source unit 10 (but, excepting the

electromotive motor 150) is shown in Fig. 3 attached herewith.

Inthe structuresof thelight sourceunit 10 mentionedabove,

firstly will be given an explanation on the semiconductor laser

element group 110,

for generating excitation lights. As will be
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apparent from the explanation given hereinafter, as a light source
for generating the excitation lights, although the solid-state
light emitting element, such as, the light emitting diode or the
laser light source is superior, for example, however, in general,
gsince the laser having a high output is expensive, then it is
preferable toc use plural numbers of semiconductor laser elements
of the blue color laser in combination, as was mentioned above,
as an excitation light source. In particular, because of that it
belongs to the blue color band in the visible ray region, that
it has a high-energy efficiency, that it has a narrow band, and
further that it has a single polarization, it is preferable to
use a blue color laser beam, and in the present embodiment, a large
number of the semiconductor laserelements, eachemitting the light
of theblue colorband (B-color) arealignedon the substrate having
the disc-like shape, as was mentioned above, a rectangular shape,
or a polygonal shape, for example; thereby building up the
semiconductor laser element group 110. Also, those semiconductor
elements of large number thereof are so disposed that the beams
emitting from the light emitting surfaces of those are aligned

into a predetermined direction in a plane of polarization thereof.

Next, the separationmirror 120, whichis obliquely disposed
facing to the laser light emitting surface of the semiconductor
laser element group mentioned above, as will be apparent from the
explanation that will be given hereinafter, passes the blue color
laser beams emitting from the semiconductor laser element group
and aligned the plane of polarization thereof 1into the
predetermineddirection therethrough, directingto thereflection
mirror (the reflector) 130, and it also receives them from the
reflectionmirror (thereflector).Withthelightshavingtheplane
of polarization in the direction perpendicular to that plane of
polarization, this mirror has a function of reflecting them
thereupon. Further, an example of the characteristics of this

separation mirror 120 will be shown in Fig. 4 attached herewith.

Further, the reflection mirror (the reflector) 130 defines
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areflectionmirror (surface) 131 havingaparabolic surface, which
can be obtained by rotating a parabola, or a curved surface based
on that parabolic surface or an oval surface, which can be obtained
by rotating an oval, on an inner surface side thereof. Further,
throughwill bementioned later, thebluecolor laserbeamsemitting
from the semiconductor laser element group 110 and passing through
the separation mirror 120, as was mentioned above, are reflected
upon the reflection surface on the inner surface side of this
reflection mirror (the reflector) 130, and are condensed to the
vicinity of the focuspoint thereof (shownby “F” inFig. 2mentioned
above) . Also, the mirror reflects the lights emitting from the
vicinity of that focus point to be parallel lights, directing to

the separation mirror 120 mentioned above.

And, inFigs. 5Aand5Battachedherewithare shown thedetails
of the disc (or wheel) member 140 mentioned above. However, Fig.
5A shows a side-surface cross—-section view of the disc (or wheel)

member 140, and Fig. 5B shows an upper view thereof.

As is apparent fromthose figures, thisdisc (or wheel) member
140 has a rotation shaft 141 at a central portion thereof, for
a rotational driving, and a disc-like shaped base member 142, as
well. And, on the surface of thedisc-likebasemember 142, rotation
of which is controllable, there are provided plural numbers (12
pieces in the present example) of segment regions. Those plural
numbers of segment regions can be divided into two (2) regions.
On one segment region (shown by “Y” in Fig. 5B) is provided a
fluorescence surface 143 made froma fluorescence layer, receiving
an excitation light (blue color (B) laser beam) of the visible
ray region and emitting a light of a predetermined region of
wavelength band therefrom, while on other segment region is
provided a reflection surface 144 for reflecting/scattering the
excitation light, and further thereon is provided a penetration

film 145, as a phase conversion means for shifting the phase of

the excitation light by only 1/4 wavelength (1/4 A) (shown by “B”
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in Fig. 5B), covering on that surface thereof. And, with rotation
of this base element 142 at a predetermined speed, the excitation
light reflected upon the reflection mirror (the reflector) 130
and condensed at the vicinity of the focus point “F” results to
be incident or enter onto the fluorescence surface 143 (Y) and
the reflection surface 144 covered with the penetration film 145
on the surface thereof, alternately, as is shown by a circle of
thick 1line in Fig. 5B. As a result thereof, from the disc (or wheel)
member 140 mentioned above can be taken out a ray of 1ight emitting
from the fluorescent substance and the excitation 1light
scattering/reflecting upon the reflection surface 144 of the base

member 142, in a time-sharing manner.

However, as the fluorescent substance to be applied to form
the one segment region “Y” on the base member 142 mentioned above,
i.e., the fluorescent substance, being excited by the excitation
light of the blue region and emitting the light therefrom, it is
common to use YAG fluorescent substance ((Y,Gd) 3 (Al,Ga)0.12:Cesy),
emitting a yellow light at high efficiency having a complementary
color relationship for the blue light. However, according to the
present invention, it should not be limited to this, but may be
other than that, as far as it is excited and by the excitation
light of the blue region and thereby emitting the yellow light
therefrom. Further, as to the excitation light of this blue color
region and the fluorescent substance of Y-color, being excited
by that excitation light and emitted therefrom, an example of the
relationship between the wavelength and the intensity of those

will be shown in Fig. 6 attached herewith.

Also, since the fluorescent substance is excited by the
excitation 1light and generates heats therefrom, then as the
disc-like base member 142 forming that fluorescent substance on
the surface thereof, it is preferable to use a material having
high thermal conductivity. For example, with using crystal or

sapphire, or metal, having the thermal conductivity equal to or
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higher than 5/W-m'-K?', it is possible to make cooling with

preferable efficiency, and as a result thereof, it is effective
to increase an efficiency of light emitting of the fluorescent

substance and also for a long lifetime thereof.

Followingtothe above, explanationwill bemade hereinafter,
on operations of the 1light source unit 10, the detailed structures
of whichwereexplainedintheabove, i.e., theoperationofemitting
a light beam or flux of the white color light therefrom, nearly
in parallel with the optical axis 101, within the lighting optic
system 100 of the projection-type display apparatus.

Again, explaining by referring to Fig. 2 mentioned above,
the light of the blue color band (B-color) from the semiconductor
laserelement group 110, aligning theplane ofpolarization thereof
into the predetermined direction, passes through the separation
mirror 120, directing to the reflection mirror (the reflector)
130, and is reflected upon the reflection mirror (surface) 131
on the inner surface side thereof; thereby being focused in the
vicinity of the focus point “F” thereof. The light of the blue
color band (B-color) focused in the vicinity of the focus point
“EB, accompanying rotation of the disc (or wheel) member 140, is
incident upon or enters onto the fluorescence surface 143 (Y) and
the reflection surface 144 (B), which are formed on the surface
of the disc-like base member 142 Dbuilding up that member,
sequentially. As a result of that, the light of the blue color
band (B-color) isreceivedon the layer of the fluorescent substance
as the excitation light, on the fluorescence surface 143 mentioned
above, and is converted to the fluorescent light, i.e., the yellow
color light; thereby emitting the light. On the other hand, it
is reflected/scattered on the surface thereof, on the reflection
surface 144 (B) mentioned above, andthis is repeated, continuously.
However, in this instance, since the light, being incident upon
the reflection surface 144 (B) and thereby being

reflected/scattered on the reflection surface thereof, passes
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through the penetration film 145 covering on the surface thereof,

as the phase converting means for shifting the phase by 1/4

wavelength (1/4 A), two (2) times, therefore the plane of

polarization thereof is changed by 90 degree only (i.e., the phase

is shifted only by 1/2 wavelength (1/2 A)).

And, as was mentioned above, the light (i.e., the yellow
color light), emitting from the fluorescence surface 143 of the
disc (or wheel) member 140, and the B-color light, e.g., the
reflection light from the reflection surface 144 (B) thereof are
directed to the reflection mirror (the reflector) 130 mentioned
above, again, and they are reflected upon the reflection mirror
(surface) 131 on the inner surface side thereof, to be directed
to the separation mirror 120, again, in the form of a parallel
light beam or flux. Further, this separation mirror 120, as was
mentioned above, reflects the B-color light, the polarization of
which is changed by means of the penetration film 145 only by 90
degree. Also, the light (i.e., the yellow color light) emitting
from the fluorescence surface 143 reflects the separation mirror
120, in the similar manner. As a result of that, the B-color light
as the excitation light and the yellow color light from the
fluorescence surface are mixed accompanying with the rotation of
the disc (or wheel) member 140 mentioned above, and come to a 1ight
having almost while color. Thus, by means of the 1light source unit
10 mentioned above, an illuminating light of the white color can
be obtained, being incident upon the lighting optic system 100
of theprojection-typedisplayapparatus, emitting fromthe reverse
surface of the separation mirror 120 (i.e., the surface opposite
to the surface, onwhich thepolarized light from the semiconductor
laser element group 110 is incident upon or enters) towards a down

direction in Fig. 2.
Ag further othermethodthereof, itisalsopossible toobtain

the similar effect by providing a permeable window or an opening

portioninapartof thereflectionmirror (orsurface) 131 mentioned
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above, thereby collecting the excitation lights at a focus point
of the reflection surface, throughoptical fibers, etc. As a result
of this, similar tothe first methodmentionedabove, theexcitation
lightsandtheemissionlight beams aremixedwith; therebybecoming

nearly white in the color thereof.

As was mentioned above, with the light source unit 10,
according to one embodiment of thepresent invention, itisposgible
to obtain a white color light source, through color mixing due
to afterglow or persistence by emitting the light beam or flux
of the predeterminedwavelengthbandemitting from the fluorescent
substance (i.e., the yellow color light) and the excitation (blue
color) light beam or flux reflected/scattered on the reflection
surface, sequentially, exchanging between them. In more details,
a member, which builds up the 1ight source unit 10, in particular,
the disc (or wheel) member 140 having the reflection surface for
reflecting theexcitation light thereupon, isrotatedat high speed,
together with the flucrescence surface for converting the yellow
color light into the yellow color light; i.e., exchanging the
segment, uponwhichtheexcitationlightisincident, sequentially,
thereby obtaining the white color light. With this, that unit 10
can be applied as the lighting optic system.

And, in particular, for the white color light source to be
applied in the lighting optic system 100 of the projection-type
display apparatus, it is important to emit the 1ight beam or flux,
which is obtained fromapoint-like 1ight source. Thus, in a general
projection-type display apparatus of the conventional art
mentioned above, as the light source thereof is mainly adopted
the super or ultra high-pressure mercury lamp having high
efficiency per an electric power inputted, and in that case, a
filament of that lamp built up a point-like 1ight emitting source,
and thewhitecolor light as the light source is obtained, bybrining
the lights from such point-like light emitting source into the
parallel lights. For that reason, within the projection-type

display apparatus, aswas mentioned in the conventional technology
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of the present specification, the optic system for producing a
desiredimageorpictureuponthewhitecolorlight fromthelighting
opticsystem100, includingthelight intensitymodulatingportion,
and also including the light separation optic system 30 and the
relay optic system 40, etc., for example, it is designed upon bascis
of the parallel lights obtainable from such point-like light
emitting source. For that reason, in case of adopting the light
source ¢f disposing the large numbers of light emitting diodes
or the semiconductor laser elements including R, Gand B on aplane,
then sufficient performances cannot be obtained in the portions
of the optic systems, and there is a problem of generating
deteriorationofwhite-balanceand/orcolorshadingonaprojection

surface.

For such problem, with the light source unit 10 motioned
above, according to the one embodiment of the present invention,
as is apparent from the structures thereof, the excitation (blue
color) lights from the semiconductor laser element group 110 are
focused at the focus point “F” thereof by the reflection mirror
(the reflector) 130, and are converted into the yellow light or
reflected, as a point-1like light, upon the fluorescence surface
and the reflection surface of the disc (or wheel) member 140. With
this, the white color light obtained from the light source unit
10, according to the embodiment of the present invention, comes
to be the light beam or flux obtained from the point-like light
source, in the similar manner to that of the mercury lamp as was
mentioned above. For that reason, the light source unit 10,
according to the embodiment of thepresent invention, canbe adopted
as 1t is, even into the conventional projection-type display
apparatus, but excepting only the lighting optic system; i.e.,
being advantageous. However, in such case, in addition to a long
lifetime and an increase of the shock-resistance thereof, due to
adoption of the solid-state light source, such as, the light
emitting diodes and the laser diodes or the like, and further since

there is no necessity of proving high-voltage power source(s)
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necessary with applying the discharge lamp therein, therefore it
is advantagecus from a viewpoint of reducing manufacturing costs

of products.

Further, in Figs. 7A and 7B and Figs. 8A and 8B attached
herewith is shown other example (avariation) of thedisc (or wheel)

member 140 mentioned above.

In this other example, a large number of miniature recess
portions 146 are formed on the surface of the disc-1like base member
142 building up the disc (or wheel) member 140, in particular,
on the surface in the vicinity of the focus point “F”, upon which
the excitation light is incident (a portion of a circle of thick
line in Fig. 5B), wherein in Fig. 7A shows an enlarged perspective
view of a portion forming the miniature recess portions thereon,
being cut out from the disc-like base member, and Fig. 7B shows
an enlarged cross—-section view of the base member including one
(1) of those recess portions therein. And, as is apparent from
those figures, the fluorescence surface 143 made of fluorescence
layers is formed, covering over the miniature recess portions 1460,
e.g., the large number of cone-shaped dents or pits formed on the

surface.

With the disc (or wheel) member 140 according to this other
example, in comparison with the case where no such cone-shaped
dents or pits is formed on an incident surface of the excitation
light (cf. Fig. 8A), since the fluorescence lights emitting from
the surface formed in that recess portion 146 upon the incidence
of the excitation light are narrowed in the scattering directions
thereof, as is shown in Fig. 8B (i.e., having a direction), then
they can be caught easily by the reflectionmirror (the reflector)
130 disposed in an upper portion thereof; for that reason, this
may be advantageous froma viewpoint of anefficiency of utilizing

the lights.

Further, other variation will be shown in Fig. 9. In this
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variation, as i1s apparent from the figure, on an outer periphery
of the disc (or wheel) member 140 mentioned above is provided a
spherical surface reflection mirror (a spherical surface
reflector) 147, for reflecting the fluorescence 1lights thereupon,
emitting from the vicinity of the focus point “F”, upon which the
excitation 1lights are incident, but not reaching onto the
reflection surface 131. Withprovision of such spherical reflector
147, since it ispossible tooutput almost ofall of the fluorescence
lights emitting from the vicinity of the focus point “F” through
the reflectionmirror (thereflector) 130, itwouldbe advantageous

from a viewpoint of the efficiency of utilizing the lights.

In the embodiments mentioned above, as ameans for exchanging
between the fluorescence surface 143 and the reflection surface
144, in time-sequence, successively, for the excitation light
focused from the reflection mirror (the reflector) 130 in the
vicinity of the focuspoint, thereisapplieddisc (or wheel) member
140, with dividing the surface of the disc-like base member 142
into the plural numbers of segments, thereby forming the
fluorescence surface 143 and the reflection surface 144; however,
the fluorescence surface 143 and the reflection surface 144 may
be formed on the surfaceof one (1) piece of rectangular base member,
and this member maybe shifted front andback; thereby it ispossible

to obtalin the similar effect thereto.

The present inventionmay be embodied in other specific forms
without departing from the spirit or essential feature or
characteristics thereof. The present embodiment (s) is/are
therefore to be considered in all respects as illustrative and
not restrictive, the scope of the invention being indicated by
the appended claims rather than by the forgoing description and
range of equivalency of the claims are therefore to be embraces

therein.
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What is claimed is:

1. A projection-type display apparatus, comprising:

a light source, including a solid-state light emitting
element for emitting an excitation light therein, configured to
emit white lights including a light emitting from a fluorescent

substance, which is excited by said excitation light;

a light separation optic system, configured to separate the
white lights from said light source into red-color (R),

green-color (G) and blue-color (B):

a light modulation means, configured to make
light-modulation on a respective one of the lights of the R, G

and B separated, depending on a video signal; and

a projection means, configured to enlargedly projecting a
regpective one of optical images, which are formed by said light

modulation means, wherein

said fluorescent substance has plural numbers of concave

pcrtions on a surface, uponwhich saidexpiation light is incident.

2. The projection-type display apparatus, as described in
theclaiml, whereineachof saidplural numbers of concave portions
is formed in such a manner that an opening portion of said concave

portion is larger than a recessed portion of said concave portion.

3. The projection-type display apparatus, as described in
theclaiml, whereintheemittinglightarethelightsinawavelength
region having a complementary color relationship with said

excitation light with respect to a white color.
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4., The projection-type display apparatus, as described in
the claim 3, wherein said solid-state light emitting element is

a semiconductor laser element.

5. The projection-type display apparatus, as described in
the claim 4, wherein said excitation light is the B-color light,

and said emitting light is a yellow-color (Y) light.

6. The projection-type display apparatus, as described in
theclaimb, whereinsaidwhitelightsarelights, whichareproduced
by switching said B-color 1light and gaid Y-color 1light,

sequentially, to be combined with, in a time-division manner.

7. The projection-type display apparatus, as described in
theclaim6, whereinsaidwhitelightsarelights, whicharecaptured
by a light flux capturing means made up with a reflection surface

having a focus point.

8. The projection-type display apparatus, as described in
the claiml, wherein said white lights are 1lights, which are almost

in parallel.

9. The projection-type display apparatus, as described in
the claim 1, wherein each of said light modulation means is any
one of atransmission-type liquidcrystal panel, areflection-type
liquid crystal panel and a digital mirror device (DMD) made by

aligning plural numbers of micro-mirrors.

10. A projection-type digplay apparatus, comprising:

a light source, including a solid-state light emitting
element for emitting an excitation light therein, configured to
emit white lights including a light emitting from a fluorescent
substance, which is excited by said excitation light;

a light separation optic system, configured to separate the
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white lights fromsaid light source into red-color (R), green-color

(G) and blue-color (R):;

a light modulation means, configured to make
light-modulation on a respective one of the lights of the R, G

and B separated, depending on a video signal;

a projection means, configured to enlargedly projecting a
respective one of the optical images, which are formed by said

light modulation means; and

aseparationmirror, beingdisposedbetweensaidsolid-state
light emitting element and said fluorescent substance and
configured to pass said excitation light therethrough, as well

as, toreflect the 1ight from said fluorescent substance thereon.

11. The projection-type display apparatus, as described
in the claim 10, wherein said separation mirror almost reflect
a light of a S-wave component, among the G-color light, the R-color
light and the B-color light, while almost passing a light of a

P-wave component therethrough, among the B-color light.

12. The projection-type display apparatus, as described
in the claim 11, wherein the emitting light are the lights in a
wavelength region having a complementary color relationship with

sald excitation light with respect to a white color.

13. The projection-type display apparatus, as described
in the claim 12, wherein said solid-state light emitting element

is a semiconductor laser element.

14. The projection-type display apparatus, as described
intheclaiml3, wherein saidexcitation light is the B-color 1light,
and said emitting light is a yellow-color (Y) light.

15. The projection-type display apparatus, as described
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in the claim 14, wherein said white lights are lights, which are
produced by switching said B-color light and said Y-color light,

sequentially, to be combined with, in a time-division manner.

16. The projection-type display apparatus, as described
in the claim 15, wherein said white lights are lights, which are
captured by a light flux capturing means made up with a reflection

surface having a focus point.

17. The projection-type display apparatus, as described
in the c¢laim 11, wherein said white lights are lights, which are

almost in parallel.

18. The projection-type display apparatus, as described
in the claim 10, wherein each of said light modulation means is
any one of a transmission-type ligquid crystal panel, a
reflection-type liguid crystal panel and a digital mirror device

(DMD) made by aligning plural numbers of micro-mirrors.

19. A projection-type display apparatus, comprising:

a light source, including a solid-state light emitting
element for emitting an excitation light therein, configured to
emit white lights including a light emitting from a fluorescent

substance, which is excited by said excitation light;

a light separation optic system, configured to separate the
white lights fromsaidlight source into red-color (R), green-color

(G) and blue-color (B):;

a light modulation means, configured to make
light-modulation on a respective one of the lights of the R, G

and B separated, depending on a video signal; and

a projection means, configured to enlargedly projecting a

respective one of optical images, which are formed by said light
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modulation means, wherein

said fluorescent substance has a first and a second regions

on an incident surface of said excitation light,

said first region is a fluorescent surface made up with a
fluorescent substance layer, which procures said emitting light
in a predetermined wavelength band region upon receiving an

excitation light of a visible light region thereon, and

said second region is formed by a reflection surface for
reflecting the excitation light, and a transmission layer, which
covers on said reflection surface and conducts 1/4 wavelength

conversion on a phase of said excitation light.

20. The projection-type display apparatus, as described
in the claim 19, wherein the emitting light are the lights in a
wavelength region having a complementary color relationship with

salid excitation light with respect to a white color.

21. The projection-type display apparatus, as described
in the claim 20, wherein said solid-state light emitting element

1s a semiconductor laser element.

22 . The projection-type display apparatus, as described
intheclaim?2l, wherein saidexcitation light is the B-color light,

and said emitting light is a yellow-color (Y) light.

23. The projection-type display apparatus, as described
in the claim 22, wherein said white lights are lights, which are
produced by switching said B-color light and said Y-color light,

sequentially, to be combined with, in a time-division manner.

24. The projection-type display apparatus, as described
in the claim 23, wherein said white lights are lights, which are

capturedbya flux capturingmeans made upwithareflection surface
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having a focus point.

25. The projection-type display apparatus, as described
in the claim 19, wherein said white lights are lights, which are

almost parallel.

26. The projection-type display apparatus, as described
in the claim 19, wherein each of said light modulation means is
any one of a +transmission-type liguid crystal panel, a
reflection-type liguid crystal panel and a digital mirror device

(DMD) made by aligning plural numbers of micro-mirrors.

27. A light source device, comprising:

a solid-state light emitting element, configured to emit

an excitation light therefrom; and

a white color light emitting means, configured to emit the
excitation light from said solid-state light emitting element and
a light emitting from a fluorescent substance, which is excited

by said excitation light, wherein

gsaid fluorescent substance has plural numbers of concave

pocrtions on a surface, uponwhich saidexpiation light is incident.

28. The light source device, as described in the claim 27,
wherein each of said plural numbers of concave portions is formed
in such a manner that a bottom portion of said concave portion
is larger than an opening portion of said concave portion.

29. A light source device, comprising:

a solid-state light emitting element, configured to emit

an excitation light therefrom; and

a fluorescent gubstance, configured to be excited by the
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excitation light from said solid-state light emitting element;

and

aseparationmirror, beingdisposedbetweensaidsolid-state
light emitting element and said fluorescent substance and
configured to pass said excitation light therethrough, as well

as, to reflect the light from said fluorescent substance thereon.

30. The light source device, as described in the claim 29,
wherein said separation mirror almost reflect a 1light of a S-wave
component, among the G-color light, the R-color light and the
B-color light, while almost passing a 1ight of a P-wave component

therethrough, among the B-color light.

31. A light source device, comprising:

a solid-state light emitting element, configured to emit

an excitation light therefrom; and

a white color light emitting means, configured to emit the
excitation light from said solid-state 1ight emitting element and
a light emitting from a fluorescent substance, which is excited

by said excitation light, wherein

said fluorescent substance has a first and a second regions

on an incident surface of said excitation light,

said first region is a fluorescent surface made up with a
fluorescent substance layer, which procures said emitting light
in a predetermined wavelength band region upon receiving an

excitation light of a visible light region thereon, and

said second region is formed by a reflection surface for
reflecting the excitation light, and a transmission layer, which
covers on said reflection surface and conducts 1/4 wavelength

conversion on a phase of said excitation light.
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32. A projection-type display apparatus, comprising:

a light source, including a solid-state light emitting
element for emitting an excitation light therein, configured to
emit white lights including a light emitting from a fluorescent

substance, which is excited by said excitation light;

a light separation optic system, configured to separate the
white lights fromsaidlight source into red-color (R), green-color

(G) and blue-cclor (B):;

a light modulation means, configured to make
light-modulation on a respective one of the lights of the R, G

and B separated, depending on a video signal; and

a projection means, configured to enlargedly projecting a
regpective one of optical images, which are formed by said light

modulation means, wherein

said fluorescent substance has a concave portion, an
excitation light incident side opening is larger than a bottom
surface portion thereof, on a surface, upon which said expiation

light is incident.

33. The projection-type display apparatus, as described
in the claim 32, wherein the emitting light are the lights in a
wavelength region having a complementary color relationship with

said excitation light with respect to a white color.

34. The projection-type display apparatus, as described
in the ¢laim 33, wherein said solid-state light emitting element

is a semiconductor laser element.
35. The projection-type display apparatus, as described

intheclaim 34, whereinsaidexcitationlight is the B-color 1ight,

and said emitting light is a yellow-color (Y) light.
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36. The projection-type display apparatus, as described
in the claim 35, wherein said white lights are lights, which are
produced by switching said B-color light and said Y-color light,

sequentially, to be combined with, in a time-division manner.

37. The projection-type display apparatus, as described
in the c¢laim 36, wherein said white lights are lights, which are
captured by a light flux capturing means made up with a reflection

surface having a focus point.

38. The projection-type display apparatus, as described
in the claim 32, wherein said white light are lights, which are

almost in parallel.
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ABSTRACT OF THE DISCLOSURE

A projection-type display apparatus, being suitable to be
applied as a light source of a solid-state light source, in the
place of a conventional lamp, comprises: a light sourceunit, which
is configured to emit a white-color light therefrom; a light
separation optic system, which is configured to separate the white
color light from the light source unit into three primary color
lights, red-color (R), green-color (G) and blue-color (B); R, G
and B light modulating portions, each of which modulates each of
R, GandBpolarized lights separated, depending on a video signal,
respectively; a light composing unit, which is configured to
compose optical images, which are formed by the R, G and B light
modulating portions; and a projecting portion, which is configure
to project the optical image composed, enlargedly, wherein the
light source unit emits a white color 1light emitting from a nearly
pcint-like light source, including an excitation light from a

sclid-state light emitting element therein.
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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 2 hours 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-PT0-9199 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 uniess it displays a valid OMB control number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

I hereby revoke all previous powers of attorney given in the application identified in the attached statement
under 37 CFR 3.73(c). ]

| hereby appoint:
- Practitioners associated with Customer Number:
V] , 020457
OR
D Practitioner(s) hamed below (if more than ten patent practitioners are to be named, then a customer number must be used):
Name Registration Name : Registration
Number Number

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications a ssigned only to the undersigned according to the USPTO assignment records or assignments docu ments
attached to this form in accordance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(c) to:

The address associated with Customer Number: 020457
OR

Firm or
Individual Name

Address

City

Country

Telephone Email

Assignee Name and Address: Hitachi Consumer Eiectronics Co., Ltd.
2-1, Otemachi 2-chome, Chiyada-ku, Tokyo, Japan

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/SB/96 or equivalent) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The indivp‘ual.wl)‘ose signature and title is supplied below is authorized to act on behalf of the assignee

Signature — alie pate  September 14, 2012
Name - Shutoku WATANABE - Telephone
| Tite President and Representative Director

This collection of information is required by 37 CFR 1.31, 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 1.11and 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, cail 1-800-PTO-9199 and select option 2.
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