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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-5679) 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
fumish 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 (56 U.S.C. 652)
and the Privacy Act (5 U.8.C. 552a). Records from this system of records may be disciosed 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 disciosed, 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 § U.S.C. §52a(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. 2804 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 pursuan‘q
to 35 U.8.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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ELECTRIC CAMERA
CROSS REFERENCE TO RELATED APPLICATION

This application is a continuation of U.S. application serial no. 12/845,266,
filed July 28, 20102, which ig a continuation of U.S. application serial no.
10/660,710, filed September 12, 2003, now U.S. Patent No. 8,059,177, issued November
15, 2011, and is related to U.S. application serial no. 10/660,711, filed September
12, 2003, now U.S. Patent No. 7,403,226, issued July 22, 2008, both of which are
divisional applications of U.S. application Serial No. 09/520,836, filed March 8§,
2000, now U.S. Patent No. 6,765,616, issued July 20, 2004, the subject matter of which
ig incorporated by reference herein.

BACKGROUND OF THE INVENTION

The present invention relates to a photography related to video cameras,
camcordersg, digital still cameras and others using a solid-state image sensing device,
and more particularly to an electric camera using a solid-state image sensing device
with a large number of pixels.

Electric cameras using solid-state image sensors such as CCDs (charge-coupled
devices) include a so-called video camera or camcorder for taking moving images and a
so-called digital still camera for taking still images. In recent years, video cameras
with a still image taking function and digital still cameras with a moving image
taking function have become available.

In a video camera to photograph moving images, it is generally assumed that the
video is viewed on a display such as television monitor and thus the camera is

designed to produce output signals conforming to a television system such as NTSC and
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Total Files Size (in bytes):‘ 1775381

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

New Applications Under 35 U.S.C. 111

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

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

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

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

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

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATIONNUMBER | FILING OR 371(C) DATE [ FRSTNAMED APPLICANT | ATTY. DOCKETNO/TITLE |
13/681,495 11/20/2012 Takahiro Nakano 500.38315CC4
CONFIRMATION NO. 3960
20457 NOTICE
ANTONELLI, TERRY, STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET N AT A
SUITE 1800 000000058359790

ARLINGTON, VA 22209-3873
Date Mailed: 01/04/2013

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.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAII\/[SI IND CLAIMSl
13/681,495 11/20/2012 2661 1390 500.38315CC4 1 1
CONFIRMATION NO. 3960
20457 UPDATED FILING RECEIPT
ANTONELLI, TERRY, STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET T AL AU
SUITE 1800 000000058359788

ARLINGTON, VA 22209-3873
Date Mailed: 01/04/2013

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)
Takahiro Nakano, Tokyo, JAPAN;
Ryuji Nishimura, Tokyo, JAPAN;
Toshiro Kinugasa, Tokyo, JAPAN;
Applicant(s)
Hitachi, Ltd., Tokyo, JAPAN
Assignment For Published Patent Application
Hitachi, Ltd., Tokyo, JAPAN

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

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

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 00-006064 01/11/2000

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

If Required, Foreign Filing License Granted: 12/13/2012
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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 13/681,495

Projected Publication Date: 04/18/2013
Non-Publication Request: No

Early Publication Request: No
Title

ELECTRIC CAMERA
Preliminary Class
348

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

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

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

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

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

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

NOT GRANTED

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

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.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 13/681,495
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR1.18(a), (b}, or (0)) N/A N/A N/A N/A 390
SEARCH FEE
(37 GFR 1.16(K). ), or (m)) N/A N/A N/A N/A 620
EXAMINATION FEE
(37 GFR 1.16(0), (8}, or (a) N/A N/A N/A N/A 250
L?l?&ﬁé@;m 1 minus 20= OR [x 62 = 0.00
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 1 minus 3 = x 250 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1260
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total g i w -
=S (37 CF(:H 16(7)) Minus x = OR [x =
) Independent * Minus | *** =
5 (37 CFR 1.16(h) X = 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(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** = =
= (37 CF?H.IB(H) X OR |«x -
% Independent * Minus | *** = X = OR |x =
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |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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500.38315CC4

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

Application No: 13/681,495

Filed: . November 20, 2012
For: ELECTRIC CAMERA
Group AU: 2661
Examiner:
Conf. No.: 3960
’ LETTER
Commissioner for Patents
P.O. Box 1450 }
Alexandria, Virginia 22313-1450 : - December 20, 2012
SIR:

In response to the application filed on November 20, 2012, please find
enclosed a Supplemental Application Data Sheet correcting the filing date of the
continuing application data from 2000-04-08 to 2000-03-08 in connection with U.S.
Patent No. 6,765,616.

Kindly charge any shortage in fees due in connection with the filing of this
paper to the Deposit Account of Antonelli, Terry, Stout & Kraus, LLP, Deposit
Account No. 01-2135 (case 500.38315CC4), and credit any excess fees to such
deposit account.

Respectfully submitted,
ANTONELLI, TERRY, STOUT & KRAUS, LLP
By ___/Ayal l. Sharon/

Ayal |. Sharon
Registration No. 55,986

AlS/kmh ' 12/27/2012 HTEKLEH] 80888682 B12135
1300 17" Street N., Suite 1800 81 FC:1851 138.68 DA
Arlington, Virginia 22209

Tel: 703-312-6600

Fax: 703-312-6666
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Applicants: T. NAKANO, ET AL.
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Filed: November 20, 2012
For: ELECTRIC CAMERA
Group AU: 2661
Examiner:
Conf. No.: 3960

LETTER
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450 December 20, 2012
SIR:

In response to the application filed on November 20, 2012, please find
enclosed a Supplemental Application Data Sheet correcting the filing date of the
continuing application data from 2000-04-08 to 2000-03-08 in connection with U.S.
Patent No. 6,765,616.

Kindly charge any shortage in fees due in connection with the filing of this
paper to the Deposit Account of Antonelli, Terry, Stout & Kraus, LLP, Deposit
Account No. 01-2135 (case 500.38315CC4), and credit any excess fees to such
deposit account.

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

Ayal |. Sharon
Registration No. 55,986

AlS/kmh

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

Tel: 703-312-6600

Fax: 703-312-6666
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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 (08-12)

Approved for use threugh 01/31/2014. OMB 0651-0032

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

Under the Paperwork Reduction Act of 1995, no persens are required to respond to a collection of informatien unless it contains a valid OMB control number.

) ) Attorney Docket Number | 500.38315CC4
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ELECTRIC CAMERA

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
Takahiro Nakano
Residence Information {Select One) () US Residency  {#) Non US Residency () Active US Military Service
City Country of Residence 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 1 | wp

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Ryuiji Nishimura
Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service
City Country of Residence P

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 1 | uP

R
Inhventor 3

Legal Name
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 500.38315CC4

Application Number

Title of Invention ELECTRIC CAMERA

Prefix| Given Name

Middle Name Family Name

Suffix

Toshiro

Kinugasa

Residence Information {(Select One) () US Residency  (#) Non US Residency () Active US Military Service

City

Country of Residence 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 1 | 0P

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Add

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

| | AddEmail |  |Remove Email

Application Information:

Title of the Invention

ELECTRIC CAMERA

Attorney Docket Number

500.38315CC4 | Small Entity Status Claimed []

Application Type

Nonprovisional

Subject Matter

Utility

Suggested Class (if any)

|Sub Class (if any) |

Suggested Technology Center (if any)

Total Number of Drawing Sheets (if any) 8 Suggested Figure for Publication (if any}

Publication Information:

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

Request Not to Publish. | hereby request that the attached application not be published under

35 U.8.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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PTO/AIA/14 (08-12)

Approved for use threugh 01/31/2014. OMB 0651-0032

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

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

Attorney Docket Number | 500.38315CC4

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ELECTRIC CAMERA

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: (e) Customer Number | (O US Patent Practitioner ‘ () 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. 119(e} or 120, and 37 CFR 1.78.

Prior Application Status | Pending

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}
12845266 Continuation of 10660710 2003-09-12

Prior Application Status | Patented

et [ comnuyripe | Proicton T g Bate T tentumber | Vv amen)
10660710 Division of 09520836 2000-03-08 6765616 2004-07-20

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button. Add

Foreign Priority Information:

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. 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(a).

| Remove |
Application Number Country i Filing Date (YYYY-MM-DD}) Priority Claimed
00-006064 JP 2000-01-11 ® Yes (O No
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Authorization to Permit Access:

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

EFSWeb223
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PTO/AIA/14 (08-12)

Approved for use threugh 01/31/2014. OMB 0651-0032

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

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

Attorney Docket Number | 500.38315CC4

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ELECTRIC CAMERA

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

the Japan Patent Office (JPQ), the Korean Intellectual Property Office (KIFO), 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 EPO, 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 certified 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 be

identified in this section.

O Assignee (O Legal Representative under 35U.8.C. 117

O Person to whom the inventor is obligated to assign. ‘O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the autherity to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor :

If the Assignee is an Organization check here.

Organization Name Hitachi, Ltd.

Mailing Address Information:

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

Address 2

City Tokyo State/Province

Country || JP Postal Code

Phone Number Fax Number
EFS Web2.2.3
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PTO/AIA/14 (08-12)
Approved for use threugh 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COCMMERCE

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

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 500.38315CC4

Application Number

Title of Invention ELECTRIC CAMERA

Email Address

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

Signature:

Remove

certifications

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

Signature |[/Ayal |. Sharon/

Date (YYYY-MM-DD)| 2012-12-20

First Name | Aval

Last Name

Sharon

Registration Number | 55986

Additional Signature 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 USPTO to process) an application. Confidentiality is governed by 35U S.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 USPTC. 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 Cffice, 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.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 Cffice 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.8.C. 552)
and the Privacy Act (5 U.5.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 tc 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.8.G. 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, tc another federal agency for purposes of National Security
review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S5.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
G8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall hot 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 applicatich pursuant|
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, tc 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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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAII\/[SI IND CLAIMSl
13/681,495 11/20/2012 2661 1260 500.38315CC4 1 1
CONFIRMATION NO. 3960
20457 FILING RECEIPT
ANTONELLI, TERRY, STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET N AR
SUITE 1800 00000005814 7356

ARLINGTON, VA 22209-3873
Date Mailed: 12/18/2012

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)
Takahiro Nakano, Tokyo, JAPAN;
Ryuji Nishimura, Tokyo, JAPAN;
Toshiro Kinugasa, Tokyo, JAPAN;
Applicant(s)
Hitachi, Ltd., Tokyo, JAPAN
Assignment For Published Patent Application
Hitachi, Ltd., Tokyo, JAPAN

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

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

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 00-006064 01/11/2000

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

If Required, Foreign Filing License Granted: 12/13/2012

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 13/681,495

Projected Publication Date: 03/28/2013
Non-Publication Request: No

Early Publication Request: No
Title

ELECTRIC CAMERA
Preliminary Class
348

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

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

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

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

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

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

NOT GRANTED

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

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 USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage, facilitate, and accelerate 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.
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
PQ. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov’

APPLICATIONNUMBER | FILING OR 371(C) DATE | FIRSTNAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/681,495 11/20/2012 Takahiro Nakano 500.38315CC4
CONFIRMATION NO. 3960
20457 POA ACCEPTANCE LETTER
ANTONELLI, TERRY, STOUT & KRAUS, LLP

1300 NORTH SEVENTEENTH STREET

R TS L
SUITE 1800 00000005814 7340

ARLINGTON, VA 22209-3873

Date Mailed: 12/18/2012

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/20/2012.

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.

/sfu/

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

Application or Docket Number

Substitute for Form PTO-875 13/681,495
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR1.18(a), (b}, or (0)) N/A N/A N/A N/A 390
SEARCH FEE
(37 GFR 1.16(K). ), or (m)) N/A N/A N/A N/A 620
EXAMINATION FEE
(37 GFR 1.16(0), (8}, or (a) N/A N/A N/A N/A 250
L?l?&ﬁé@;m 1 minus 20= OR [x 62 = 0.00
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 1 minus 3 = x 250 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1260
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total g i w -
=S (37 CF(:H 16(7)) Minus x = OR [x =
) Independent * Minus | *** =
5 (37 CFR 1.16(h) X = 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(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** = =
= (37 CF?H.IB(H) X OR |«x -
% Independent * Minus | *** = X = OR |x =
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/681,495 11/20/2012 Takahiro Nakano 500.38315CC4
CONFIRMATION NO. 3960
20457 FORMALITIES LETTER
ANTONELLI, TERRY, STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET N AT R
SUITE 1800 000000058147357

ARLINGTON, VA 22209-3873
Date Mailed: 12/18/2012

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
ltems Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing.

Applicant is given TWO MONTHS from the date of this Notice within which to file all required items below to avoid
abandonment. Extensions of time may be obtained by filing a petition accompanied by the extension fee under
the provisions of 37 CFR 1.136(a).

« A surcharge (for late submission of the basic filing fee, search fee, examination fee or inventor's oath or
declaration) as set forth in 37 CFR 1.16(f) of $ 130 for a non-small entity, must be submitted.

SUMMARY OF FEES DUE:

Total fee(s) required within TWO MONTHS from the date of this Notice is $ 130 for a non-small entity
«$ 130 Surcharge.

Items Required To Avoid Processing Delays:

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).

+ 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.
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserlLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/aabranyos/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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PTO/SB/0S (08-03)

Approved for use through 07/31/2009. OMB 0651-0032

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

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

Attorney Docket No. 500.38315CC4
UTILITY First I 1 T. NAKANO
irst Inventor .
PATENT APPLICATION Title ELECTRIC CAMERA
TRANSMITTAL
(Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No.
Commissioner for Patents
APPLICATI_ON EREMENTS o P.0. Box 1450
SEE MPEP chapter 600 concerning utility patent application contents. ADDRESS TO: Alexandria VA 22313-1450

1. O] Fee Transmittal Form (c.g., PTO/SB/17)

(Submit an original and a duplicate for fee processing) ACCOMPANYING APPLICATION PARTS
2. [] Applicant claims small entity status. 9. L1 Assignment Papers (cover sheet & documents(s))

See 37 CFR 1.27.
3. X Specification [Total Pages. 39 1

Both the claims and abstract must start on a new page 10 D 37 CFR 3-73(b) Statement D Power of

(For information on the preferred arrangement, see MPEP 608 01(a)) (when there is an assignee) Attorney

4. Drawing(s) (35 U.S.C. 113) [Total Sh 8
bJ Drawing(s) ( ) otal Sheets __8____] 11. [CJEnglish Translation Document (if applicable)

Qath or Declaration [Total Sheets ]

a. . [] Newly executed (original or copy) 12. X Information Disclosure Statement (prossios
b. . [ Copy from a prior application (37 CFR 1.63 (@) or PTO-1449) [ | Copies of Citations attached
(for continuation/divisional with Box 18 completed)
i. [] DELETION OF INVENTOR(S) 13. [JPreliminary Amendment
Signed statement attached deleting inventor(s)
Named in the prior application, see 37 CFR 14. [_]Return Receipt Postcard (MPEP 503)

1.63(d)(2) and 1.33(b) (Should be specifically itemized)

. lication D heet. FR 1.
6. B Application Data Sheet. See37C 76 15. []Certified Copy of Priority Document(s)
(if foreign priority is claimed)
7. [ CD-ROM or CD-R in duplicate, large table or
Computer Program (4ppendix)
i.. [ Landscape Table on CD 16. []Nonpublication Request under 35 U.S.C. 122
OB

8. Nucleotide and/or Amino Acid Sequence Submission Applicant must attach form PTO/SB/35 or equivalent.

(if applicable, all necessary)
a. [ ] Computer Readable Form (CRF)
b. Specification Sequence Listing on:

17. [] Other:

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

¢. [] Statements verifying identity of above copies

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:

[Xi Continuation [C] Divisional [] Continuation-in-part (CIP)  of prior application No.: 12/845,266
Prior application information:  Examiner: Luong Trung Nguyen Art Unit: 2622

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

Signature /Ayal I. Sharon / | Date NOVEMBER 20, 2012
Name Ayal L. Sharo Registration No.
Lrint/Type) " - | (Attorney/Agent) 55,986

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.

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

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

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

Under the Paperwork Reduction Act 0f1995, no persons arerequired to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
T. NAKANO, et al.

Applicant/Patent Owner:

Application No./Patent No.: Filed/Issue Date:

Titleq: Electric Camera

Hitachi, 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):

L] 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.

l:] 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 010631 , Frame 0900 , 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-PT0-9199 and select option 2.
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Approved for use through 01/31/2013. OMB 0651-0031

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

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

STATEMENT UNDER 37 CFR 3.73(c)

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 assighment 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/ November 20, 2012
Signhature 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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Approved for use through 11/30/2014. OMB 0651-0035

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.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| 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:

OR

D Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

020457

Name : Registration Name Registration
Number Number

As attomey(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: Hifachi, Ltd.
6-6, Marunouchi 1-chome, Chiyoda-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 individual whose signature and title is supplied below is authorized to act on behalf of the assignee

Signature S 4 b . Date September 14, 2012
Name Takashi SUZUKI < Telephone
Title Corporate Officer, General Manager, Intellectual Property Group (Authorized Signing Officer)

— — —
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 1.11 and 1.14. This collection is estimated to take 3 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-8199 and select option 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. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention: ELECTRIC CAMERA

First Named Inventor/Applicant Name: Takahiro NAKANO

Filer: Ayal I. Sharon/Krista Hargrove
Attorney Docket Number: 500.38315CC4

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz—;'g(tsa)l in
Basic Filing:
Utility application filing 1011 1 390 390
Utility Search Fee 111 1 620 620
Utility Examination Fee 1311 1 250 250
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description

Fee Code

Quantity

Amount

Sub-Total in

UsD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1260
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Electronic Acknowledgement Receipt

EFS ID: 14272665
Application Number: 13681495
International Application Number:
Confirmation Number: 3960

Title of Invention:

ELECTRIC CAMERA

First Named Inventor/Applicant Name:

Takahiro NAKANO

Customer Number:

20457

Filer: Ayal I. Sharon/Krista Hargrove
Filer Authorized By: Ayal I. Sharon
Attorney Docket Number: 500.38315CC4
Receipt Date: 20-NOV-2012
Filing Date:
Time Stamp: 10:20:52

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$1260

RAM confirmation Number

10230

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/

File Name Message Digest

Multi
Part /.zip

Pages
(if appl.)
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1116241
1 Application Data Sheet 38315ADS.pdf no 6
7586fb0eaac25afe5f2f3d77f5b4521c6fdd4)
Warnings:
Information:
28931
2 Abstract 38315¢c42012abstract.pdf no 1
546dd980d7b680fe81f2be3bd992e41e973)
56370
Warnings:
Information:
25027
3 Claims 38315¢c42012CLAIM.pdf no 1
2405bd58e9fa19e474825072832d3becal7]
cbasd
Warnings:
Information:
293890
Drawings-only black and white li
4 rawings-only blackand White lin€ | - 38315¢c42012DRAWINGS.pdf no 8
drawings
8575fd57358132bc7b4eb759810d5d64964
0ca76
Warnings:
Information:
69194
5 Transmittal Letter 38315¢cc42012IDS.pdf no 2
b63e8d97e289c82bebedcad659ce7d 189
2ch22
Warnings:
Information:
Inf tion Discl Stat t (IDS) 91228
nformation Disclosure Statemen
6 Form (5B08) 38315¢c42012SB08.pdf no 1
5d08dac3b38837903d585a591811bfbead!
4d382
Warnings:
Information:
This is notan USPTO supplied IDS fillable form
2335244
7 Specification 38315cc42012SPEC.pdf no 38
8f47248669a81e9a7f226c0350b4084775al
Warnings:
Information:
88100
8 Transmittal of New Application 38315cc4201 2utility.pdf no 1
89ece378af9dd9a329a5f137b0c2551d4032
Warnings:
Information:
Assi howi ¢ hi 37 137380
9 s31gnee showing o ownership per 38315statement373.pdf no 3
CFR 3.73.
48671b9cca3ecb0b97e43a1cf03e5702b42)
cfcd
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Warnings:

Information:

339411
10 Power of Attorney 38315cc4201 ZZ\;verofattorney. o 5
p 19fa06ef49553a762e3bd51bf18fb3f69bead
Warnings:
Information:
32845
1 Fee Worksheet (SB06) fee-info.pdf no 2
4f0d302d7a6de0eb748e75dealeala003f5|
a63f1
Warnings:
Information:
Total Files Size (in bytes):l 4557491

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 (08-12)

Approved for use threugh 01/31/2014. OMB 0651-0032

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

Under the Paperwork Reduction Act of 1995, no persens are required to respond to a collection of informatien unless it contains a valid OMB control number.

) ) Attorney Docket Number | 500.38315CC4
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ELECTRIC CAMERA

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
Takahiro Nakano
Residence Information {Select One) () US Residency  {#) Non US Residency () Active US Military Service
City Country of Residence 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 1 | wp

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Ryuiji Nishimura
Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service
City Country of Residence P

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 1 | uP

R
Inhventor 3

Legal Name

EFSWeb223
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COCMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of informatien unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 500.38315CC4

Application Number

Title of Invention ELECTRIC CAMERA

Prefix| Given Name

Middle Name Family Name

Suffix

Toshiro

Kinugasa

Residence Information {(Select One) () US Residency  (#) Non US Residency () Active US Military Service

City

Country of Residence 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 1 | 0P

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Add

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

| | AddEmail |  |Remove Email

Application Information:

Title of the Invention

ELECTRIC CAMERA

Attorney Docket Number

500.38315CC4 | Small Entity Status Claimed []

Application Type

Nonprovisional

Subject Matter

Utility

Suggested Class (if any)

|Sub Class (if any) |

Suggested Technology Center (if any)

Total Number of Drawing Sheets (if any) 8 Suggested Figure for Publication (if any}

Publication Information:

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

Request Not to Publish. | hereby request that the attached application not be published under

35 U.8.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:

EFSWeb223
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Attorney Docket Number | 500.38315CC4

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ELECTRIC CAMERA

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: (e) Customer Number | (O US Patent Practitioner ‘ () 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. 119(e} or 120, and 37 CFR 1.78.

Prior Application Status | Pending

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}
12845266 Continuation of 10660710 2003-09-12

Prior Application Status | Patented

et [ comnuyripe | Proicton T g Bate T tentumber | Vv amen)
10660710 Division of 09520836 2000-04-08 6765616 2004-07-20

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button. Add

Foreign Priority Information:

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. 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(a).

| Remove |
Application Number Country i Filing Date (YYYY-MM-DD}) Priority Claimed
00-006064 JP 2000-01-11 ® Yes (O No
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Authorization to Permit Access:

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

EFSWeb223

285



PTO/AIA/14 (08-12)

Approved for use threugh 01/31/2014. OMB 0651-0032

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

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

Attorney Docket Number | 500.38315CC4

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ELECTRIC CAMERA

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

the Japan Patent Office (JPQ), the Korean Intellectual Property Office (KIFO), 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 EPO, 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 certified 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 be

identified in this section.

O Assignee (O Legal Representative under 35U.8.C. 117

O Person to whom the inventor is obligated to assign. ‘O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the autherity to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor :

If the Assignee is an Organization check here.

Organization Name Hitachi, Ltd.

Mailing Address Information:

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

Address 2

City Tokyo State/Province

Country || JP Postal Code

Phone Number Fax Number
EFS Web2.2.3

286



PTO/AIA/14 (08-12)
Approved for use threugh 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COCMMERCE

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

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 500.38315CC4

Application Number

Title of Invention ELECTRIC CAMERA

Email Address

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

Signature:

Remove

certifications

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

Signature |[/Ayal |. Sharon/

Date (YYYY-MM-DD)| 2012-11-20

First Name | Aval

Last Name

Sharon

Registration Number | 55986

Additional Signature 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 USPTO to process) an application. Confidentiality is governed by 35U S.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 USPTC. 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 Cffice, 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.

EFSWeb223

287



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 Cffice 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.8.C. 552)
and the Privacy Act (5 U.5.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 tc 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.8.G. 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, tc another federal agency for purposes of National Security
review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S5.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
G8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall hot 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 applicatich pursuant|
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, tc 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.

EFSWeb223

288



-39.

ABSTRACT OF THE DISCLOSURE:

An electric camera includes an image sensing device with a light receiving
surface having N vertically arranged pixels and an arbitrary number of pixels
arranged horizontally, N being equal to or more than three times the number of
effective scanning lines M of a display screen of a television system, a driver to
drive the image sensing device to vertically mix or cull signal charges
accumulated in individual pixels of K pixels to produce, during a vertical effective
scanning period of the television system, a number of lines of output signals
which corresponds to 1/K the number of vertically arranged pixels N of the image
sensing device, K being an integer equal to or less than an integral part of a
quotient of N divided by M, and a signal processing unit having a function of
generating image signals by using the output signals of the image sensing

device.
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CLAIMS:
1. An electric camera comprising:

an image sensing device with alight receiving surface having N vertically
arranged pixels and an arbitrary number of pixels arranged horizontally, N being
equal to or more than three times the number of effective scanning lines m of a
display screen of a television system;

a driver to drive the image sensing device to vertically mix or cull signal
charges accumulated in individual pixels of every K pixels to product a number of
lines of output signals which corresponds to the number of effective scanning
lines M, K being at least one of integers equal to or less than an integral part of a
quotient of N divided by M; and

a signal processing unit to generate image signals by using the out put

signals of the image sensing device.
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ELECTRIC CAMERA

CROSS REFERENCE TO RELATED APPLICATION

This application is a continuation of U.S. application serial no. 12/845,266,
filed July 28, 20102, which is a continuation of U.S. application serial no.
10/660,710, filed September 12, 2003, now U.S. Patent No. 8,059,177, issued November
15, 2011, and is related to U.S. application serial no. 10/660,711, filed September
12, 2003, now U.S. Patent No. 7,403,226, issued July 22, 2008, both of which are
divisional applications of U.S. application Serial No. 09/520,836, filed March 8,
2000, now U.S. Patent No. 6,765,616, issued July 20, 2004, the subject matter of which
is incorporated by reference herein.

BACKGROUND OF THE INVENTION

The present invention relates to a photography related to video cameras,
camcorders, digital still cameras and others using a solid-state image sensing device,
and more particularly to an electric camera using a solid-state image sensing device
with a large number of pixels.

Electric cameras using solid-state image sensors such as CCDs (charge-coupled
devices) include a so-called video camera or camcorder for taking moving images and a
so-called digital still camera for taking still images. In recent years, video cameras
with a still image taking function and digital still cameras with a moving image
taking function have become available.

In a video camera to photograph moving images, it is generally assumed that the
video is viewed on a display such as television monitor and thus the camera is

designed to produce output signals conforming to a television system such as NTSC and
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PAL. Therefore, the effective number of vertically arranged pixels or picture elements
on the image sensing device used in such a camera is determined to enable
television signals to be generated. The NTSC system, for example, performs
interlaced scanning on two fields, each of which has an effective scanning

line number of about 240 lines (the number of scanning lines actually
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displayed on the monitor which is equal to the number of
scanning lines in the vertical blanking period subtracted
from the total number of scanning lines in each field). To
realize this, the image sensing device has about 480 pixel
rows as the standard effective number of vertically
arranged pixels. That is, the signals of two vertically
adjoining pixels in each field are mixed together inside or
outside the image sensing device to generate about 240
scanning lines, and the combinations of pixels to be
cyclically mixed together are changed from one field to
another to achieve the interlaced scanning.

Some image sensing devices to take moving images
according to the NTSC system have an area of pixels for
image stabilization added to the area of effective pixel
area, thus bringing the effective number of vertically
arranged pixels to about 480 or more. In this case, an
area beyond 480th pixels is read out at high speed during
the vertical blanking period and therefore the signals thus
read out are not used as effective signals. Therefore, the
video signals can only be generated from those signals
coming from the area of about 480 vertically arranged
pixels. When such a camera is used to photograph a still
image, it is relatively easy to generate a static image
signal conforming to, for example, JPEG (Joint Photographic
Expert Group) from the signals coming from the same pixel
area that is used to take a moving image. A problem
remains, however, that the number of vertically arranged

pixels obtained is limited to around 480, making it
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impossible to produce more detailed static image signals.

In a camera having an image sensing device with
the area of pixels for image stabilization mentioned above,
a method of alleviating this problem may involve using the
entire area of effective pixels including the area of image
stabilization pixels in photographing a still image. Even
when photographing a still image, however, the photographed
image needs to be monitored for check and, for that
purpose, it is necessary to generate signals conforming to
the television system from signals read out from all effec—
tive pixels.

An example of such a conventional camera has been
proposed in JP-A-11-187306. In the camera disclosed in
this publication, signals from all the effective pixels are
read out taking two or more times the field period of the
television system, stored in a memory means such as a field
memory, and then subjected to interpolation processing for
transformation into signals conforming to the field cycle
and horizontal scan cycle of television.

This conventional camera, however, requires a
large processing circuit, such as field memory, for signal
conversion. Another drawback is that the image sensing
device readout cycle is a plurality of times the field
cycle, degrading the dynamic resolution. Even with the use
of this circuit, the number of pixels obtained as the
static image signals is limited to the number of effective
pixels used for moving videos plus the area of image

stabilization pixels.
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In a digital still camera designed for taking
still images, there has been a trend in recent years toward
an increasing number of pixels used on the moving video
image sensing device in order to obtain higher resolution
static image signals. When taking a moving image or
monitoring the video, it is necessary to generate signals
that conform to the television system. The number of
pixels on such an image sensing device, however, does not
necessarily match the number of scanning lines of the
television system and therefore some form of conversion
means is required.

The conversion means may involve, as in the video
camera with the area of image stabilization pixels, reading
out signals from the image sensing device taking a longer
time than the field cycle and interpolating them to
generate television signals. This method has, in addition
to the problem described above, a drawback that the readout
cycle increases as the number of pixels increases, further
degrading the dynamic resolution.

To mitigate this problem, JP-A-9-270959 discloses
an apparatus which mixes together or culls the pixel
signals inside the image sensing device to reduce the
number of signals to be read and therefore the read cycle.
Although this apparatus alleviates the problem of the
degraded dynamic resolution, it requires a large processing
circuit such as field memory to perform time-axis transfor-
mation to generate signals conforming to the television

system and the image sensing device itself needs to have a
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special structure for performing desired mixing and

culling.

SUMMARY OF THE INVENTION

The present invention relates to a photography of
video cameras, camcorders, digital still cameras and others
using a solid-state image sensing device, and more particu-
larly to an electric camera using a solid-state image
sensing device with a large number of pixels.

The conventional electric cameras, as described
above, have drawbacks that when taking a still picture by
using a video camera, the number of pixels is not suffi-
cient and that when taking a moving image with a still
camera, the associated circuit inevitably increases and the
dynamic image quality deteriorates. Taking both moving and
static images of satisfactory quality with a single camera
is difficult to achieve. In addition to solving the above
problems, to obtain good dynamic picture quality by using
an image sensing device having a large number of pixels
intended for still images requires extracting a pixel area
that is used to realize an image stabilizing function. The
conventional art and cameras do not offer a means to
accomplish this function.

An object of the present invention is to provide
an electric camera that solves these problems and which
uses an image sensing device with a sufficient number of
pixels for still images and enables taking of highly

detailed still images and a moving video taking with
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reduced image quality degradation without increasing circuitry
such as field memory. It is also an object of the present
invention to provide an electric camera that can also realize
the image stabilizing function.

According to one aspect of this invention, the
electric camera to realize the above objectives has: an image
sensing device with a light receiving surface having N
vertically arranged pixels and an arbitrary number of pixels
arranged horizontally, N being equal to or more than three times
the number of effective scanning lines M of a display screen of
a television system; a driver to drive the image sensing device
to vertically mix or cull signal charges accumulated in
individual pixels of every K pixels to produce a number of lines
of output signals which corresponds to the number of effective
scanning lines M, K being at least one of integers equal to or
less than an integral part of a quotient of N divided by M (a
number of lines of output signals corresponds to 1/K the number
of vertically arranged pixels N of the image sensing device);
and a signal processing unit to generate image signals by using
the output signals of the image sensing device.

As explained above, since this invention eliminates
the limit on the number of vertically arranged pixels, an
electric camera can be provided which enables taking of highly
detailed still images and a satisfactory moving video taking by
using an image sensing device with a large enough pixel number

even for still images.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram showing the configu
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ration of a first embodiment of an electric camera accord-
ing to the present invention.

Figure 2 is a schematic diagram showing the
structure of an image sensing device in the first embodi-
ment of the electric camera of the invention.

Figure 3 is a drive pulse timing diagram in the
first embodiment of the electric camera of the invention.

Figure 4 is a schematic diagram showing a mixing
operation in the first embodiment of the electric camera of
the invention.

Figure 5 is a schematic diagram showing a readout
area in the first embodiment of the electric camera of the
invention.

Figure 6 is a schematic diagram showing a mixing
operation in the first embodiment of the electric camera of
the invention.

Figure 7 is a block diagram showing the configu-
ration of a second embodiment of an electric camera accord-
ing to the present invention.

Figure 8 is a schematic diagram showing a mixing
operation in the second embodiment of the electric camera
of the invention.

Figure 9 is a schematic diagram showing a readout
area in the second embodiment of the electric camera of the
invention.

Figure 10 is a schematic diagram showing the
structure of an image sensing device in a third embodiment

of the electric camera according to the present invention.
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Figure 11 is a drive pulse timing diagram in the
third embodiment of the electric camera of the invention.

Figure 12 is a schematic diagram showing an
interpolation operation in the third embodiment of the
electric camera of the invention.

Figures 13A and 13B are schematic diagrams show-
ing the arrangement of color filters in the image sensing
device in a fourth embodiment of the electric camera

according to the present invention.

DESCRIPTION OF THE EMBODIMENTS

Now embodiments of the present invention will be
described by referring to the accompanying drawings.
Figure 1 is a block diagram showing the configuration of
one embodiment of an electric camera according to the
invention.

In Figure 1, reference number 1 represents a
lens, 2 an aperture, 3 an image sensing device, 4 a drive
circuit, 5 a gain adjust circuit, 6 an analog-digital (A/D)
conversion circuit, 7 a signal processing circuit, 8 a
vertical interpolation circuit to perform interpolation in
a vertical direction, 9 a horizontal interpolation circuit
to perform interpolation in a horizontal direction, 10 a
recording unit including recording media such as magnetic
tape, semiconductor memory and optical disk to record a
video signal, 11 a control circuit to control these
constitutional elements according to the operating state,

12 an encoder circuit to modulate the video signal into a
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standard television signal, 13 a digital-analog (D/A)
conversion circuit, 14 a mode selector switch to change
over the operation mode between the moving video taking and
the still image taking, 15 a record button to start or stop
the recording, 16a and 16b gyro sensors to detect vertical
image-unstability and lateral imaéemunstability, respec-
tively, and 17 an image-unstability decision circuit to
determine the image-instability from signals output from
the gyro sensors. .

In the above configuration, light coming from the
lens 1 through the aperture 2 is focused on a light receiv-
ing surface of the image sensing device 3 where it is
converted into an electric signal. In this embodiment the
image sensing device 3 is of a CCD type. Figure 2 shows
the structure of this image sensing device 3. 1In Figure 2,
denoted 30 are pixels each formed of a photodiode, which
are arranged horizontally and vertically in a grid pattern.
On these grid-arrayed pixels three types of color filters
that pass yellow (Ye), green (G) and cyan (Cy), respec-
tively, are arranged in such a way that the combination of
these three colors is repeated horizontally every three
pixels and that the filters of the same colors are lined
vertically in so-called vertical stripes. Although an
arbitrary number of pixels may be used, this embodiment has
an array of 1200 pixels vertically and 1600 pixels horizon-
tally. A vertical transfer unit 32 is a CCD which is
driven by three phase pulses V1, V2, V3. This CCD has a

three-gate structure in which each pixel corresponds to
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three phase pulses and thus can vertically transfer a
signal charge of each pixel independently. Transfer gates
31 for transferring the charge of each pixel to the
vertical transfer unit 32 are commonly connected to a gate
of the vertical transfer unit 32 that corresponds to the V2
pulse. An operation to transfer the charge from each pixel
to the vertical transfer unit 32 in response to a peak
value of the pulse applied to the commonly connected gate
and an operation to transfer the charge vertically are
performed separately. A horizontal transfer unit 33
horizontally transfers the charges supplied from the
vertical transfer units 32 and outputs them successively
through an output amplifier 34 from the output terminal.

Referring back to Figure 1, the operation
performed when the moving video mode is selected by the
mode selector switch 14 will be explained. The number of
vertically arranged pixels on the image sensing device in
this embodiment is 1200, so if the number of effective
scanning lines in the field of the NTSC system is assumed
to be 240 lines, then vertically mixing five pixels (= 1200
pixel rows/240 scanning lines) can match the number of
lines of output signals from the image sensing device to
the number of effective scanning lines.

However, in this embodiment, to realize the image
stabilizing function described later, four vertically
arranged pixels are mixed together during motion image
taking mode. When four vertically arranged pixels are to

be cyclically mixed together, the signals from the area of
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960 pixels (= 240 scanning lines X 4 pixels) out of the
1200 vertically arranged pixels are used as effective
signals and the remaining 240 pixels (= 1200 (all pixels) =
960 (effective pixels)) are not used for image forming.
Figure 3 shows the timing of a vertical drive pulse for the
image sensing device in this operation mode, with vi, v2
and V3 representing three phase drive pulses applied to
each gate of the CCD or vertical transfer unit 32.

In Figure 3, in a period Tl included in the
vertical blanking period, the drive pulse V2 is held high
to transfer the signal charge accumulated in each pixel to
under the V2 gate of the vertical CCD. Next, in a period
T2, while the V2 pulse is still at middle level, the V3
pulse is raised from low level to middle level; next, while
the V3 pulse is at middle level, the V2 pulse is changed
from middle level to low level, after which the V1 pulse is
changed from low level to middle level; next, while the V1
pulse is at middle level, the V3 pulse is changed from
middle level to low level, after which the V2 pulse is
changed to middle level and finally the V1 pulse is changed
from middle level to low level. With this sequence of
pulse operations, the signal charges under the V2 gate for
one pixel row are transferred and held again under the V2
gate.

By repeating this series of operations, the
signal charges for a desired number of pixel rows can be
transferred. 1In Figure 3, during a period T3 included in

the vertical blanking period before the vertical effective
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scanning period (the vertical scanning period minus the
vertical blanking period which corresponds to the actually
displayed image) and during a period T4 included in the
vertical blanking period after the vertical effective
scanning period, the above transfer operation for one pixel
row is repeated a total of 240 times to transfer the signal
charges of the 240 pixel rows not used for image generation
to the horizontal transfer unit 33 during the vertical
blanking period. For example, if this transfer operation
is performed 120 times durihg the period T3 and 120 times
during the period T4, the signal charges from upper 120
pixel rows and lower 120 pixel rows on the light receiving
surface are transferred to the horizontal transfer unit 33
during the period T3 and period T4 within the vertical
blanking period. During each of the subsequent periods T5
and T6 in the vertical blanking period, the horizontal
transfer unit 33 is driven for a predetermined period to
output the charges transferred to the horizontal transfer
unit 33 from the output terminal. These charges are not
used as valid signals as they are“output during the
vertical blanking period.

Next, in the vertical effective scanning period
of Figure 3, the above one-pixel-row transfer operation is
performed four times during each horizontal blanking period
to transfer the signal charges of four pixel rows to the
horizontal transfer unit 33 where they are mixed together.
Then, during a horizontal effective scanning period (the

horizontal scanning period minus the horizontal blanking
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period which corresponds to the actually displayed image),
the horizontal transfer unit 33 is driven to read out the
signal charges from the horizontal transfer unit to produce
an output siénal conforming to the television system. If
the above operation is performed on the A field and if, on
the B field, the number of pixel rows transferred during
the period T3 is set to 122 rows and that during the period
T4 is set to 118 rows, then the combination of four pixel
rows to be cyclically mixed together shifts by two rows
between the two fields, thus allowing the interlaced scan-
ning to be performed as shown in Figqure 4. (Figure 4 shows
the light receiving surface of the image sensing device and
its relation to the displayed screen is vertically
inverted.)

Let us return to Figure 1. The output signal
from the image sensing device 3 is adjusted in gain by the
gain adjust circuit 5 and then converted by the A/D conver-
sion circuit 6 into a digital signal. The digital signal
is then processed by the signal processing circuit 7 that
performs color signal processing and luminance signal
processing, such as generation of color signals, gamma
correction, white balance processing and outline enhance-
ment. The image sensing device in this embodiment has an
array of vertical stripes of yellow (Ye), green (G) and
cyan (Cy) color filters, so the color signals for Ye, G and
Cy are obtained as a series of color points from one line
of output signals at all times no matter how many pixels

are vertically combined. From these color signals three
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primary color signals R, G, B can be obtained from the

foliowing calculations.

R = Ye - G
B=Cy -G
G =G

The R, G and B signals undergoes the white
balance processing and gamma correction processing in the
signal processing circuit 7 and are then converted into
color difference signals such as R-Y, B-Y or U and V. The
luminance signals and the color difference signals are then
entered through the vertical interpolation circuit 8 into
the horizontal interpolation circuit 9. 1In this operation
state the signals just pass through the vertical interpola-
tion circuit 8 without being processed. The horizontal
interpolation circuit 9 performs interpolation on the
signals in the horizontal direction.

Figure 5 shows the light receiving surface of the
image sensing device. As described above, in the operating
state of this embodiment, the signals read out during the
vertical effective scanning period correspond to an area
having 960 of the 1200 vertically arranged pixels and a
horizontal width of 1600 pixels, as shown shaded at A in
Figure 5. If the entire light receiving surface of the
image sensing device has a 4-to-3 (width to height) aspect
ratio, the shaded area A is more laterally elongate than
this aspect ratio. Hence, if the signals of all horizontal
pixels of the light receiving surface are displayed, for

example, on an NTSC standard television monitor with the
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4-to-3 aspect ratio, the image displayed is compressed
horizontally and looks vertically elongate, compared with
the original image. It is therefore necessary to output
during the horizontal effective scanning period only those
signals coming from a pixel area with the horizontal width
conforming to the aspect ratio of the television system, as
shown by a shaded area B. When the television system has
an 4-to-3 aspect ratio, the number of pixels in the
horizontal width of the shaded area B is 1280 (= 960
(vertical effective pixels) X 4/3).

Returning back to Figure 1, the horizontal
interpolation circuit 9 performs interpolation processing
on the signals from the horizontal 1280 pixels to expand
the signals so that they can be output over the entire
horizontal effective scanning period. It also performs
switching among different clocks as required. With the
above operation, an area having 960 pixels in height and
1280 pixels in width is demarcated from the light receiving
surface as signals conforming to the television system.
Then, the luminance signal and the color difference signal
are encoded by the encoder circuit 12 into television
signals, which are then converted by the D/A conversion
circuit 13 into analog signals for output. When the
recording is specified by the record button 15, the signals
are recorded by the recording unit 10. At this time, the
signals may be compressed in the MPEG (Moving Picture
Expert Group) format.

Next, the image stabilizing operation will be
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explained. Image-unstability information obtained by the
gyro sensors l1lé6a, 16b that detect vertical and horizontal
image-unstabilities is entered into the image-unstability
decision circuit 17, which checks the received information
for the amount and direction of the image-unstability and
converts them into the number of pixels in vertical and
horizontal directions on the light receiving surface of the
image sensing device. Based on the converted pixel
numbers, the position of an extracted area (effective pixel
area) on the light receiving surface is shifted in a
direction that cancels the image-unstability. This can
correct the image-unstability. The positional shifting of
the extracted area is performed as follows. The shifting
in the vertical direction can be made by changing the
number of pixel rows transferred during the periods T3 and
T4 in Figure 3 and the shifting in the horizontal direction
made by changing the interpolation start position in the
horizontal interpolation circuit 9.

The operation during the moving video mode has
been described above. Next, the operation performed when
the static image mode is selected by the mode selector
switch 14 will be explained.

In the static image mode, too, until the record-
ing is requested by the record button 15, the camera
outputs signals compatible with the television system to
monitor the angle of view. Unlike the moving video photo-
graphing, all of the effective pixels on the image sensing

device are used in this embodiment during the still image
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photographing to produce signals with as high a resolution
as possible. Hence, during the monitoring the television
signals need to be generated from the signals coming from
the entire pixel area.

The image sensing device of this embodiment has
1200 vertically arranged pixels, and the number of lines of
output signals from the image sensing device can be made to
match the number of effective scanning lines of NTSC
system, which is assumed to have 240 scanning lines, by
vertically mixing five pixels (= 1200/240). To make the
image sensing device operate in this manner, the one-pixel-
row transfer operation is performed five times during each
horizontal blanking period in the vertical effective
scanning period shown in the pulse timing diagram of Figure
3. With this operation, the signal charges of five pixel
rows can be mixed by the horizontal transfer unit 33. As
for the transfer operations during the periods T3 and T4 in
the vertical blanking period, because the interlaced scan-
ning is carried out, only two pixel rows are transferred
during the period T3 on the B field, with no transfer
operations performed in other vertical blanking periods (In
this embodiment, 1200/240 = 5 with no remainder produced,
so no further transfer is necessary; if, however, a
remainder occurs, the remaining pixels need only be trans-
ferred during the periods T3 and T4).

The charges mixed by the horizontal transfer unit
33 are read out by driving the horizontal transfer unit 33

during the horizontal effective scanning period. With the
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above operations, the signal charges of all pixels on the
image sensing device can be read out in a manner conforming
to the television system. The output signal from the image
sensing device 3 is, as during the moving image photo-
graphing, adjusted in gain by the gain adjust circuit 5 and
converted by the A/D conversion circuit 6 into a digital
signal, which is then subjected to the color signal
processing and the luminance signal processing in the
signal processing circuit 7 before being entered into the
vertical interpolation circuit 8. During the static image
monitoring, the vertical interpolation circuit 8 performs a
vertical gravity center correction on the received signals.

Figure 6 shows combinations of pixels to be
cyclically mixed on the A field and the B field and also
the vertical position of the gravity center of the mixed
signals. In the interlaced scanning, scanning lines of the
A field and the B field are located at the centers of
adjoining scanning lines on other field. Hence, the signal
samplings in the camera system for the two fields must be
180 degrees out of phase in the vertical direction. 1In the
operating state of this embodiment, however, because five
pixels are mixed together, the gravity centers of the
output signals for the A field and the B field are deviated
36 degrees (= 1/2 pixel or 1/10 the line-to-line distance
on the same field) from the ideal sampling phase difference
of 180 degrees, as shown in Figure 6. To correct this
requires generating a signal from two adjoining output

lines by interpolation. For example, if we let an nth
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output line on a field be Sn and an (n+1l)th output line on
the same field be Sn+l, then a signal Sn’ obtained by
calculating Sn’=(Sn X 9/10) + (Sn+l X 1/10) is one whose
gravity center is shifted by 1/10 output line from the
gravity center of the nth output line toward the (n+1l)th
output line. The above calculation can also be performed
on the signals for the B field to correct the gravity
center deviation of sampling. In this embodiment, however,
to equalize the effects of interpolation of the A field and
the B field, the following calculations are performed to
correct the nth output line by 1/20 line toward the (n-1)
line on the A field and by 1/20 line toward the (n+1)th
line on the B field.

A field: Sn’ = (Sn X 19/20) + (Sn-1 X 1/20)

B field: Sn’ = (Sn X 19/20) + (Sn+l X 1/20)

While this embodiment performs the interpolation
based on the calculation of two adjoining lines of output
signals, a greater number of lines may be used for the
interpolation processing. The output signal of the
vertical interpolation circuit 8 is supplied to the
horizontal interpolation circuit 9, which in this operating
state does nothing but passes the signal. Then, as in the
case of the moving image photographing, the signal is
encoded by the encoder circuit 12 into a television signal,
which is then converted by the D/A conversion circuit 13
into an analog signal for output. As described above, the
television signals can be generated from all of the pixel

area of the image sensing device also during the static
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Next, the operation performed when the recording
is requested by the record button 15 will be described.
During the monitoring in the static mode, the signals are
mixed together inside the image sensing device to reduce
the number of signals and thereby generate television
signals. During recording, however, the mixing processing
is not performed and all the pixel signals need to be read
out independently of each other in order to produce high
resolution signals. To realize this, the one-pixel-row
transfer operation is performed only once during each
horizontal blanking period in the vertical effective scan-
ning period shown in the pulse timing diagram of Figure 3.
This causes only the signal charges for one pixel row to be
transferred into the horizontal transfer unit 33, which is
then driven to read out the signal charges for one pixel
row. Repeating this operation the number of times equal to
the number of vertically arranged pixel rows enables the
signal charges of all pixel rows to be read out independ-
ently of each other. The transfer operation is not done
during the periods T3 and T4 in the vertical blanking
period.

The signal charges thus read out are adjusted in
gain by the gain adjust circuit 5 and converted by the A/D
conversion circuit 6 into digital signals, which are then
subjected to the color signal processing and the luminance
signal processing in the signal processing circuit 7, after

which the signals are supplied through the vertical inter-
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polation circuit 8 and the horizontal interpolation circuit
9 to the recording unit 10 where they are recorded. At
this time, no interpolation processing is performed by the
vertical interpolation circuit 8 or horizontal interpola-
tion circuit 9. The recording unit 10 may compress the
signals in the JPEG (Joint Photographic Expert Group)
format, for example. Because during the static image
recordiné, no television signal can be generated, an image
immediately before starting the recording or a single color
image is output as the television signal for monitoring
purpose. With the above operation, high resolution signals
obtained from all the pixels of the image sensing device
can be recorded. Although in this embodiment the recording
unit is used commonly for the moving video mode and for the
static image mode, dedicated recording units may be
provided separately for these modes.

As explained above, since there is no limit on
the number of vertically arranged pixels in this embodi-
ment, an image sensing device with a large- enough pixel
number even for still images can be used to photograph
highly detailed still images and satisfactory moving
images.

Further, the signal mixing and the vertical
signal transfer during the vertical blanking period allow
the signals from the image sensing device with a large
number of pixels to be read out in.a manner that conforms
to the television system. This in turn can reduce image

quality degradation and realize the moving image photo-
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graphing with an image stabilizing function and the
monitoring during still image photographing.

Only the output signals from that horizontal
segment which virtually corresponds to the television
system’'s aspect ratio with respect to the vertical segment
are extracted and output over the entire horizontal
effective scanning period of the television system. This
ensures that the output signals obtained conform to the
television system’s aspect ratio regardless of the
extracted vertical segment position.

Further, the image sensing device is driven in
such a way as to shift the position of the pixels to be
cyclically mixed together every display cycle of the
television system in order to output interlaced signals.
With this arrangement, the interlaced scanning can be
performed even when an image sensing device with a large
number of pixels is used.

Further, the output signals produced by the
mixing are interpolated so that the gravity centers of the
output signals interlaced every display cycle have a phase
difference of 180 degrees in the vertical direction. This
ensures that the interlaced output signals have no devia-
tion from the ideal 180-degree phase difference during
interlacing even when an interlace phase deviation would
normally occur, as when odd numbered pixels are mixed
together.

In this embodiment, the image sensing device has

1200 vertically arranged pixels, and four pixels are mixed
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together during the moving video mode and five pixels
during the static image mode. Because the area of image=
stabilization pixels may or may not be used and set to any
desire size, the number of pixels to be cyclically mixed
together in each mode needs only to be equal to or less
than the integral part of a quotient of the number of
vertically arranged pixels divided by the number of
television system’s effective scanning lines (in the above
example, 5 or less). (The number of vertically arranged
pixels does not need to be divisible and, in the above
example, may be more than 1200).

The number of vertically arranged pixels for
static image photographing needs only to be three or more
times the number of effective scanning lines on each field
of the television system. In this embodiment the verti-
cally adjoining pixels are mixed together to reduce the
number of output lines from the image sensing device during
the vertical effective scanning period. The number of
lines of output signals can also be reduced by a so-called
culling operation, by which only one line of signal charges
of pixels is read out for every predetermined number of
lines.

While in this embodiment the vertical transfer
unit of the image sensing device is formed as a CCD that is
driven by three phase pulses for each pixel, the image
sensing device may have any desired structure as long as it
can realize the mixing or culling of pixels that meets the

above conditions.
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Although this embodiment described the case of NTSC
system, the invention can also be applied to other television
systems, such as PAL standard, with different numbers of
effective scanning lines.

In summary, a variety of constructions essentially
equal in the working principle to this embodiment can be
realized by the use of an image sensing device that has an
arbitrary number of vertically arranged pixels N three or more
times the number of effective scanning lines M of each field of
the television system and which allows the vertical mixing or
culling of that number of pixels which is at least one of
integers equal to or less than the integral part of a quotient
of N divided by M (a number of lines of output signals
corresponds to 1/K the number of vertically arranged pixels N of
the image sensing device).

Next, another embodiment of the present invention will
be described by referring to Figure 7 showing the configuration
of the embodiment. The configuration shown in Figure 7 differs
from that of Figure 1 in that it has a view angle change switch
18. In Figure 7 constitutional elements identical with those
shown in Figure 1 are assigned like reference numbers and
explanations on the constitutional elements performing the same
operations as those in Figure 1 are omitted here.

The operations of the moving video mode, the
monitoring during the static image mode and the static image
recording are similar in normal condition to the operations of
the previous embodiment which was explained with reference to
the configuration diagram of Figure 1. An operation performed

when during the moving video mode a
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request to change the angle of view is made by the view
angle change switch 18 will be described.

In the normal condition of this embodiment, as
explained in the previous embodiment, the mixing of four
vertically arranged pixels, the vertical transfer during
the vertical blanking period and the horizontal interpola-
tion processing are performed to extract an area of 960
pixels in height and 1280 pixels in width from the entire
pixel area to generate television signals. When a view
angle change (which means a zooming function without image
quality degradations in the vertical direction) is
requested by the view angle change switch 18, three
vertically arranged pixels are mixed together and the
signals from the excess vertically arranged pixels are read
out during the vertical blanking periods before and after
the vertical effective scanning period.

In this embodiment, signals of 480 pixels (= 1200
- 240X3) or 160 lines of output signals after mixing
(= 480/3) need to be read out during the vertical blanking
period. This allows the signals of 720 vertically arranged
pixels to be read out as 240 lines of output signals
conforming to the television system. To carry out this
reading requires, in the pulse timing diagram of Figure 3,
transferring the signals of three pixel rows during each
horizontal blanking period in the vertical effective scan-
ning period and also transferring a total of 480 pixel rows
(= 160 lines of output signals) during the T3 and T4

periods in the vertical blanking period. The combinations
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of pixels to be cyclically mixed together are changed from
one field to another to achieve the interlaced scanning.

The output signals of the image sensing device 3
are supplied to the gain adjust circuit 5. Because the
signal level produced as a result of the 3-pixel mixing is
3/4 the signal level of the 4-pixel mixing, the again of
the gain adjust circuit 5 is increased to 4/3 the gain of
the 4-pixel mixing to make the 3- and 4-pixel-mixed input
signal levels to the subsequent circuit equal. Then, the
signals are processed by the A/D conversion circuit 6 and
the signal processing circuit 7 before being supplied to
the vertical interpolation circuit 8. The combinations of
pixels to be cyclically mixed on the A field and the B
field and the vertical positions of the gravity centers of
the mixed signals are shown in Figure 8. As in the static
image monitoring of the previous embodiment, the phase
difference between the two fields is 180 degrees. Because
the sampling phases of the fields are deviated from the
ideal 180-degree phase difference, the vertical position of
the gravity centers are corrected by the vertical inter-
polation circuit 8. The amount of phase deviation in this
operating state is 60 degrees (= 1/2 pixel or 1/6 the line=-
to-line distance on the same field). To correct the phase
deviation evenly on the both fields, the following calcula-
tions should be performed.

A field: Sn’ = (Sn X 11/12) + (Sn=1 X 1/12)

B field: sn’ = (Sn X 11/12) + (Sn+l X 1/12)

As described earlier, the interpolation process-
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ing may use three or more output lines. Next, the
horizontal interpolation circuit 9 horizontally expands the
signals from that horizontal segment which corresponds to
the 4-to-3 aspect ratio with respect to the 720 vertically
arranged pixels (i.e., signals from a horizontal 960-pixel
segment (=1600 X 720/1200) in this operating state) so that
the expanded signals can be output during the entire
horizontal effective scanning period. With the above
operation, an area of 720 pixels in height and 960 pixels
in width can be extracted from the light receiving surface.

Next, when the view angle change is requested
again by the view angle change switch 18, two vertically
arranged pixels are mixed together, an area of 480 verti-
cally arranged pixels is read out during the vertical
effective scanning period, and the horizontal interpolation
circuit 9 expands the signals from the horizontal 640-pixel
segment and outputs the expanded signals during the entire
horizontal effective scanning period to extract an area of
480 pixels in height and 640 pixels in width. (During the
two-pixel mixing, because the interlace phase deviation
does not occur, the gravity center position correction by
the vertical interpolation circuit 8 is not performed.) If
a further view angle change is requested by the view angle
change switch 18, the operation is restored to a normal
state where four vertically arranged pixels are mixed
together.

As a result of the above operation, the area

extracted from the light receiving surface of the image
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sensing device can be changed to three different areas: (A)
960 pixels high by 1280 pixels wide, (B) 720 pixels high by
960 pixels wide and (C) 4880 pixels high by 640 pixels
wide. That is, the angle of view can be changed to three
different angles. With the area A produced by the 4-pixel
mixing taken as a reference, the area B produced by the
3-pixel mixing can provide an image enlarged by 1.33 times
and the area C produced by the 2-pixel mixing can provide
an image enlarged by two times. It should be noted here
that because the three different areas are chosen by
changing the number of pixel to be cyclically mixed
together in order to make the number of the effective
output lines from the imaging device agree with the number
of the effective scanning lines of the television system,
the angle of view can be changed while maintaining a good
image with no image quality degradation in the vertical
direction, when compared with an ordinary so=-called digital
zoom which generates effective scanning lines of signals by
interpolating a small number of output lines. During the
monitoring of a static image, too, it is possible to
perform the similar operation of changing the angle of view
by changing the number of pixel rows to be cyclically mixed
together.

As described above, in addition to the advantages
provided by the previous embodiment, this embodiment can
also realize the view angle change with little image
quality degradation even for still images by using an image

sensing device with a large number of pixels and changing
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the number of pixels to be cyclically mixed together.

Further, because changes in signal level caused
when the number of pixels to be cyclically mixed is changed
are absorbed by the gain adjust means, the input signal
level to the subsequent signal processing means can be kept
constant.

While in this embodiment, the view angle change
is performed by the view angle change switch 18, the angle
of view may be changed continuously by a zoom switch. In
this case, when the magnification factor does not reach the
value that is obtained by changing the pixel mixing, the
digital zoom performs the ordinary interpolation process-
ing. 1In this embodiment, when the magnification factor is
1 or more and less than 1.33, the 4-pixel mixing is
performed; for the factor of 1.33 or more and less than 2,
the 3-pixel mixing is done; and for the factor of 2 or
higher, the 2-pixel mixing is carried out. The mixing
operation may be interlocked with an optical zooming
mechanism.

Regardless of the number of pixels in the image
sensing device, the structure of the image sensing device
or the television system employed, this embodiment, as in
the previous embodiment, may also use an image sensing
device that has an arbitrary number of vertically arranged
pixels N three or more times the number of effective scan-
ning lines M of each field and which allows the vertical
mixing or culling of those numbers of pixels which are at

least two of integers equal to or less than the integral
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part of a quotient of N divided by M. The use of this
image sensing device can form a variety of constructions
essenfially equal in the working principle to this
embodiment.

Next, a further embodiment of the present
invention will be described. The overall configuration of
this embodiment is similar to that of Figure 1, except that
the inner structure of the image sensing device 3 is
different. The configuration of the image sensing device
in this embodiment is shown in Figure 10. In Figure 10,
denoted 30 are pixels formed of photodiodes, which are
arranged horizontally and vertically in a grid pattern. On
these grid-arrayed pixels three types of color filters that
pass yellow (Ye), green (G) and cyan (Cy), respectively,
are arranged in so-called vertical stripes.

In this embodiment, the image sensing device has
an array of pixels measuring 864 pixels vertically and 1152
pixels horizontally. A vertical transfer unit 32 is a CCD
which is driven by six phase pulses V1, V2, V3, v4, v5, V6.
This CCD has a two-gate structure in which each pixel
corresponds to two phase pulses and six gates corresponding
to the six phase pulses are repeated for every three
pixels. Transfer gates 31 for transferring the signal

charge of each pixel to the vertical transfer unit 32 are

commonly connected to respective gates of the vertical

transfer unit 32 corresponding to the pulses V1, V3, V5.
An operation to transfer the signal charge from each pixel

to the vertical transfer unit 32 in response to peak values
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of pulses applied to the commonly connected gates and an
operation to transfer the charge vertically are performed
separately.

A horizontal transfer unit 33 horizontally
transfers the charges supplied from the vertical transfer
units 32 and outputs them successively through an output
amplifier 34 from the output terminal. This image sensing
device, unlike the one in the previous embodiment, cannot
vertically transfer all pixels independently of each other,
but can mix together the signal charges of three vertically
adjoining pixels inside the vertical transfer unit 32
before transferring them.

First, the operation performed in this embodiment
during the moving video mode will be explained. In the
image sensing device of this embodiment the effective
number of vertically arranged pixels is 864. If three
pixels are vertically mixed, the signals of the 720
(=240X3) of the 864 vertically arranged pixels can be used
as the effective signals and the remaining 144 (= 864 -
720) pixels can be used as the image-unstability correction
pixel area.

Figure 11 shows the timings of vertical drive
pulses for the image sensing device of Figure 10 during
this operation mode, with V1, V2, V3, v4, V5, V6 represent-
ing the six phase drive pulses applied to the respective
gates of the CCD or vertical transfer unit 32. 1In Figure
11, during a period Tl included in the vertical blanking

period, the drive pulses V1, V3 and V5 are held high to
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cause the signal charge of each pixel to be transferred to
under the V1, V3 and V5 gates of the vertical ccp. Then,
the V2 and V4 pulses are changed from low level to middle
level to mix the charges of the adjoining three pixels.
After the mixing, the V5 pulse is changed from middle level
to low level to hold the mixed signal charges under the vl1,
V2, V3, V4 gates.

Next, a series of operations performed during a
period T2 (changing the drive pulses from middle level to
low level or from low level to middle level in the order of
vli, v2, V3, v4, V5 and V6) causes one mixed output line (3
pixel rows) to be transferred and held again under the V1,
V2, V3, V4 gate. By repeating this series of operations, a
desired number of output lines of mixed signal charges can
be transferred.

In Figure 11, during a period T3 included in the
vertical blanking period before the vertical effective
scanning period and during a period T4 included in the
vertical blanking period after the vertical effective scan-
ning period, the transfer operation for one output line is
repeated a total of 144 times to transfer 144 output lines
of signal charges not used for image forming to the
horizontal transfer unit 33 at high speed during the
vertical blanking periods. During subsequent periods T5
and T6 in the vertical blanking periods, the horizontal
transfer unit 33 is driven for predetermined periods to
output the signal charges transferred to the horizontal

transfer unit 33 from the output terminal.
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Next, in the vertical effective scanning period
of Figure 11, the one-output-signal-line transfer operation
is performed during each horizontal blanking period. Then,
during the horizontal effective scanning period, the
horizontal transfer unit 33 is driven to read out the
signal charges from the horizontal transfer unit 33. With
this operation the signal charges of three pixels mixed
together can be read out in a way conforming to the
television system. As shown in Figure 11, the signals for
the A field are mixed by changing the V2 and V4 pulses to
middle level after transferring the signals from the pixels
to the vertical transfer unit 32. The signals for the B
field, on the other hand, are mixed by changing the v2 and
V6 pulses to middle level. With this mixing method, the
combinations of pixels to be cyclically mixed together can
be changed from one field to another, thereby realizing the
interlaced scanning. The output signals from the image
sensing device are processed in the similar manner to that
of the previous embodiment. A vertical interpolation
circuit 8 performs the gravity center correction, as in the
3-pixel mixing in the previous embodiment, and a horizontal
interpolation circuit 9 performs interpolation processing
to match the aspect ratio with that of the television
system.

Next, the operation during the monitoring in the
static image mode will be explained. It is assumed that
the still image photographing is done by using all effec-

tive pixels of the image sensing device, as in the previous
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embodiment. The image sensing device of this embodiment
has 864 vertically arranged pixels and, when 3-pixel mixing
is done as in the moving video taking, the number of output
lines is 288 (=864/3), which means that these signal lines
cannot be read out in a manner conforming to the television
system. Hence, during the monitoring in the static image
mode, vertical 6-pixel mixing is performed. The 6-pixel
mixing cah be achieved by transferring to the horizontal
transfer unit 33 in each horizontal blanking period two
output lines of signal charges each of which line has been
generated by vertically mixing three pixels within the
vertical transfer unit 32. The 6-pixel mixing can reduce
the number of output lines from the image sensing device
down to 144 (= 864/6) lines. The output signals of the
image sensing device that were reduced to 144 output lines
are interpolated by the vertical interpolation circuit 8 to
transform the 144 output lines of signals into 240 lines of
signals, which conform to the television system. To
generate 240 lines of signals from the 144 lines requires
interpolation processing that generates five lines from
three lines (144/240 = 3/5).

Figure 12 shows how the interpolation is
performed using two adjoining output lines. Let three
output lines of the image sensing device be n, n+l and n+2.
The five output lines of signals can be generated from the

following calculations.

=]
+
o
I

n/2 + (n+l1)/2
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n’ 4+ 2 =n + 1

n’ + 3 (n+l)/2 + (n+2)/2

n’ + 4 =n + 2

Three or more output lines of signals may be used
for interpolation processing. With the above operation,
television signals can be generated by using signals of all
pixels of the image sensing device also during the monitor-
ing in the static image mode.

Next, the operation performed when the recording
is requested by the record button 15 will be explained. In
the recording process, the mixing processing is not
performed and signals of all pixels need to be read
independently of each other in order to obtain high-
resolution signals. To realize this, the aperture .2 is
first closed and then, during the period T2 in the pulse
timing diagram of Figure 11, only the V1 pulse is raised to
high level to transfer the signal charge of only the pixel
adjacent to the V1 gate to the vertical transfer unit 32.
Then, the vertical transfer unit 32 and the horizontal
transfer unit 33 are successively driven to read out the
signal charges. Similarly, the V3 pulse is raised to high
level to read the signal charge of the pixel adjacent to
the V3 gate, followed by raising the V5 pulse to high level
to read the signal charge of the pixel adjacent to the V5
gate. With the above processing, the signal charges of all
pixels can be read out independently in three successive
operations. The signal charges thus read out are recorded

in the recording unit 10. At this time, they are
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rearranged properly to reconstruct the pixel arrangement on
the light receiving surface of the image sensing device.

As described above, this embodiment offers the
following advantages. If the number of vertically arranged
pixels is not an integral multiple of the number of scan-
ning lines of the television system, the signals conforming
to the television system can be generated from the whole
area of effective pixels by performing the pixel mixing and
the vertical interpolation.

In this embodiment, as in the previous embodi-
ment, regardless of the number of pixels in the image
sensing device, the structure of the image sensing device
or the television system employed, a variety of construc-
tions essentially equal in the working principle to this
embodiment can be realized by using an image sensing device
that has an arbitrary number of vertically arranged pixels
N three or more times the number of effective scanning
lines M of each field and which allows the vertical mixing
or culling of that number of pixels which is greater by at
least one than the integral part of a quotient of N divided
by M.

Next, a further embodiment of the present
invention will be explained. This embodiment differs from
the previous embodiments in that the image sensing device
have different arrangements of color filters. Figures 13A
and 13B show arrangements of color filters in this embodi-
ment. These color filters in both examples are arranged in

vertical stripes and, regardless of the number of pixels to
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be vertically mixed or culled, the R, G, B primary color
signals can be generated from one line of output signals.
Figure 13A shows a color filter arrangement on the image
sensing device in which white filters (W = passing all
colors) are used instead of the green (G) filters used in
the previous embodiment. The R, G, B signals can be
obtained by the following calculations.

R =W = Cy

G

Ye + Cy - W

B =W - Ye

When this color filter arrangement is used, a
higher sensitivity can be obtained than the color filter
arrangement of the previous embodiment. Figure 13B show a
color filter arrangement that uses, in stead of comple-
mentary colors, color filters that pass the primary colors
R, G, B. This color filter arrangement can directly
produce the primary color signals, R, G, B and can provide
a camera with good color purity and good color S/N.

With the above color filter arrangements, it is
possible to produce color signals corresponding to the
three kinds of color filters from each line of output
signals at all times no matter how many pixels are
vertically mixed or culled. Therefore, color signals
conforming to the television system can be generated

easily.
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