UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW. ].\SPIO gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/226,172 09/08/2015 9128267 8081-1131-1 1892
466 7590 08/19/2015
YOUNG & THOMPSON
209 Madison Street
Suite 500

Alexandria, VA 22314

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

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

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

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

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

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

FUIJIFILM CORPORATION, Tokyo, JAPAN;
Tatsuyuki OGINO, Saitama-ken, JAPAN;
Michio CHO, Saitama-ken, JAPAN;

Yoshiaki ISHII, Saitama-ken, JAPAN;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

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

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certi?icate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

466 7590 07/08/2015 I hereby certify that this Fee(s) Transmittal is being deposited with the United
YOUNG & THOMPSON States Postal Service with sufficient postage for first class mail in an envelope
209 Madi Street addressed to the Mail Stop ISSUE FEE address above, or being facsimile

7 adison Stree transmitted to the USPTO (571) 273-2885, on the date indicated below.
Suite 500 —
Alexandria, VA 22314 (Depesitors name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/226,172 03/26/2014 Tatsuyuki OGINO 8081-1131-1 1892
TITLE OF INVENTION: IMAGING LENS AND IMAGING APPARATUS INCLUDING THE IMAGING LENS
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 10/08/2015
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
JONES, JAMES 2872 359-714000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). 1 Th £ 3 reei d 1
[ Change of correspondence address (or Change of Correspondence E)r)agegt;1 %rrlllcsaﬁe&%tti%el}feglswre patent attorneys
Address form PTO/SB/122) attached. ’ . g . 2 YOUNG & THOMPSON
(2) The name of a single firm (having as a member a
(] "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no nameis 3
Number is required. listed, no name will be printed.

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

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

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
FUJIFILM CORPORATION TOKYO, JAPAN

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies W The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number 250120 (enclose an extra copy of this form).

. . o (IF NECESSARY)
5. Change in Entity Status (from status indicated above)
d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

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

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

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature __/Eric Jensen/ Date _ August 4, 2015
Typed or printed name Eric Jensen Registration No. 37,855
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number: 14226172

Filing Date: 26-Mar-2014

Title of Invention: IMAGING LENS AND IMAGING APPARATUS INCLUDING THE IMAGING LENS
First Named Inventor/Applicant Name: Tatsuyuki OGINO

Filer: Eric Jensen/Deidre Washington

Attorney Docket Number: 8081-1131-1

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

Description Fee Code Quantity Amount UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Apple v. Corephotonics Page 3 of 287 Apple Ex. 1011




Description Fee Code Quantity Amount Suﬁ-s'l';(tsa)l in
Utility Appl Issue Fee 1501 1 960 960
Publ. Fee- Early, Voluntary, or Normal 1504 1 0 0
Extension-of-Time:
Miscellaneous:
Total in USD ($) 960

Apple v. Corephotonics
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Electronic Acknowledgement Receipt

EFS ID: 23106395
Application Number: 14226172
International Application Number:
Confirmation Number: 1892

Title of Invention:

IMAGING LENS AND IMAGING APPARATUS INCLUDING THE IMAGING LENS

First Named Inventor/Applicant Name:

Tatsuyuki OGINO

Customer Number:

466

Filer:

Eric Jensen/Deidre Washington

Filer Authorized By: Eric Jensen
Attorney Docket Number: 8081-1131-1
Receipt Date: 04-AUG-2015
Filing Date: 26-MAR-2014
Time Stamp: 11:45:29

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $960

RAM confirmation Number 9655

Deposit Account

Authorized User

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

Apple v. Corephotonics
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
1022590
1 Issue Fee Payment (PTO-85B) IFEE.pdf no 1
78f5521882120d85da4763860bb150bb69
5ec205
Warnings:
Information:
32482
2 Fee Worksheet (SB06) fee-info.pdf no 2
746d7¢386a0298141090772da36e28fdbdd|
Warnings:
Information:
Total Files Size (in bytes):l 1055072

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 asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

466 7590 07/08/2015 | EXAMINER |
YOUNG & THOMPSON JONES, IAMES
209 Madison Street
Suite 500 | ART UNIT PAPER NUMBER |
Alexandria, VA 22314 2872

DATE MAILED: 07/08/2015
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
14/226,172 03/26/2014 Tatsuyuki OGINO 8081-1131-1 1892

TITLE OF INVENTION: IMAGING LENS AND IMAGING APPARATUS INCLUDING THE IMAGING LENS

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

nonprovisional UNDISCOUNTED $960 $0 $0 $960 10/08/2015

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

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

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

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

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

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

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

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certlﬁcate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

466 7590 07/08/2015 I hereby certify that this Fee(s) Transmittal is being deposited with the United
YOUNG & THOMPSON States Postal Service with sufficient postage for first class mail in an envelope
209 Madi Street addressed to the Mail Stop ISSUE FEE address above, or being facsimile

7 adison Stree transmitted to the USPTO (571) 273-2885, on the date indicated below.
Suite 500 —
Alexandria, VA 22314 (Depesitors name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/226,172 03/26/2014 Tatsuyuki OGINO 8081-1131-1 1892
TITLE OF INVENTION: IMAGING LENS AND IMAGING APPARATUS INCLUDING THE IMAGING LENS
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 10/08/2015

| EXAMINER | ART UNIT | CLASS-SUBCLASS |
JONES, JAMES 2872 359-714000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) The names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . g . 2
(2) The name of a single firm (having as a member a
(] "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

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

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

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

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

5. Change in Entity Status (from status indicated above)

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

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

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

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
14/226,172 03/26/2014 Tatsuyuki OGINO 8081-1131-1 1892
466 7590 07/08/2015 | EXAMINER |
YOUNG & THOMPSON JONES, IAMES
209 Madison Street
Suite 500 | ART UNIT PAPER NUMBER |
Alexandria, VA 22314 2872

DATE MAILED: 07/08/2015

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

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

Page 3 of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
14/226,172 OGINO ET AL.
Notice of Allowability EX:A"‘E?%NES 2;;;’“ Pl tarua T
Yes

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

1. [X] This communication is responsive to amendments filed 6/24/2015.
[] A declaration(syaffidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. [ The allowed claim(s) is/are 1-3 and 5-22. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see hitp//www Lisplc.gov/patenis/init_events/pply/index.sg or send an inquiry to PPHieedhack@usplo.qoy .

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

a) Al b)[J Some *c)[] None of the:
1. X Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

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

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

Attachment(s)

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

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

3. [ Examiners Comment Regarding Requirement for Deposit 7. [ Other .

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

/JAMES JONES/
Primary Examiner, Art Unit 2872

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150626
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Application/Control Number: 14/226,172 Page 2
Art Unit: 2872

REASONS FOR ALLOWANCE

1. Claims 1-3 and 5-22 are allowed.

2. The following is an examiner’s statement of reasons for allowance: the prior art
does not disclose the claimed combination of limitations to warrant a rejection under 35
USC 102 or 103.

Regarding independent claim 1 (and its dependents), the prior art does not
disclose the claimed imaging lens specifically including as the distinguishing features in
combination with the other limitations the claimed “wherein the following conditional
expression is satisfied: 1.4<f/f1<4, where f is a focal length of a whole system, and f1 is
a focal length of the first lens, and wherein the following conditional expression is further
satisfied: 0.78<f/f12<2.5, where f12 is a composite focal length of the first lens and the
second lens”.

Regarding independent claim 21, the prior art does not disclose the claimed
imaging lens specifically including as the distinguishing features in combination with the
other limitations the claimed “wherein the following conditional expression is satisfied:
1.4<f/f1<4, where f is a focal length of a whole system, and f1 is a focal length of the
first lens, and wherein the following conditional expression is further satisfied:
-2<f/f345<0, where f345 is a composite focal length of the third to fifth lenses”.

Regarding independent claim 22, the prior art does not disclose the claimed
imaging lens specifically including as the distinguishing features in combination with the

other limitations the claimed “wherein the following conditional expression is satisfied:
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Application/Control Number: 14/226,172 Page 3
Art Unit: 2872

1.4<f/f1<4, where f is a focal length of a whole system, and f1 is a focal length of the
first lens, and wherein the following conditional expression is further satisfied: -0.4 <f1/f3
< 0.3, where {3 is a focal length of the third lens”.

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

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JAMES JONES whose telephone number is (571)270-
1278. The examiner can normally be reached on Monday thru Friday, 9 a.m. to 6:00
p.m. est. time.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Thomas Pham can be reached on (571) 272-3689. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 14/226,172 Page 4
Art Unit: 2872

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

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

/JAMES JONES/
Primary Examiner, Art Unit 2872
6/26/2015
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref {Hits Search Query DBs Default :Plurals {iTime
# Operator Stamp
L1 55888 first near3 lens.cim. US-PGPUB; #{OR 4ON 2015/06/26
USPAT 12:39
L2 210 biconcave near3 shape.cim. US-PGPUB; #OR HON 2015/06/26
USPAT 12:39
L3 52046 iisecond near3 lens.clm. US-PGPUB; {OR JON 2015/06/26
USPAT 12:39
L4 4010 fifth near3 lens.cim. US-PGPUB; {{OR ON 2015/06/26
USPAT 12:39
L5 26797 focal near3 length.cim. US-PGPUB; #{OR ON 2015/06/26
USPAT 12:39
L6 4716 inflection near3 point.clm. US-PGPUB; {{OR ON 2015/06/26
USPAT 12:39
L7 11 1and2and 3 and 4 and 5 and 6 {US-PGPUB; {{OR ON 2015/06/26
USPAT 12:40
S113 {1749 S111 and S112 US-PGPUB; {OR ON 2014/11/03
USPAT 11:23
S250 7019 (second near4 lens) same positive  §US-PGPUB; {{OR HON 2014/12/01
same concave USPAT 11:47
S251 {1772 (second near4 lens) same positive  §US-PGPUB; {OR HON 2014/12/01
same concave same aspheric USPAT 11:47
S254 {454 359/717.ccls. US-PGPUB; {OR iON 2014/12/01
USPAT 11:47
S295 7992 (first near3 lens) near5 negative FPRS; EPO; {OR HON 2014/12/01
JPO; i 11:47
DERWENT
S296 {3967 (second near3 lens) near5 convex FPRS; EPO; {OR JON 2014/12/01
JPO; 11:47
DERWENT
S297 {1723 (third near3 lens) near5 concave FPRS; EPO; i{OR ON 2014/12/01
JPO; 11:47
DERWENT :
S298 {1380 (fourth near3 lens) near5 convex FPRS; EPO; {OR ON 2014/12/01
JPO; 11:47
DERWENT
S299 {1731 (fifth near3 lens) near5 concave FPRS; EPO; {OR ON 2014/12/01
JPO; 11:47
DERWENT
S300 {26 295 and S296 and S297 and 298 {FPRS; EPO; {{OR ION 2014/12/01
and S299 JPO; 11:47
DERWENT
S301 {5952 (first near3 lens) near5 US-PGPUB; #{OR ON 2014/12/01
negative.cim. USPAT 11:47
S302 {3649 (second near3 lens) near5 US-PGPUB; {{OR ON 2014/12/01
convex.clm. USPAT 11:47
303 {1925 (third near3 lens) near5 convex.clm. {US-PGPUB; §OR ON 2014/12/01
USPAT : 11:47
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EAST Search History

S304 {1324 (fourth near3 lens) nearb US-PGPUB; {OR ON 2014/12/01
convex.clm. USPAT 11:47

S305 {341 (fifth near3 lens) near10 plastic.cim. jUS-PGPUB; {{OR ON 2014/12/01
USPAT 11:47

S307 {37929 distance near10 image.clm. US-PGPUB; {{OR ON 2014/12/01
USPAT 11:47

S310 {818 (axial near3 distance) same (first US-PGPUB; §OR ON 2014/12/01
near3 lens) same (second near3 USPAT 11:47

lens)

S315 {9767 (first near3 lens) nearb negative US-PGPUB; {{OR ON 2014/12/01
USPAT 11:47

S316 {9158 (second near3 lens) near5 convex US-PGPUB; §OR ON 2014/12/01
USPAT 11:47

S317 {3299 (third near3 lens) near5 concave US-PGPUB; OR HON 2014/12/01
USPAT 11:47

S318 3282 (fourth near3 lens) near5 convex US-PGPUB; {OR iON 2014/12/01
USPAT 11:47

S319 {1376 (fifth near3 lens) near5 concave US-PGPUB; {OR iON 2014/12/01
USPAT 11:47

S320 {370 S315 and S316 and S317 and S318 {{US-PGPUB; {{OR ON 2014/12/01
and S319 USPAT 11:47

8325 111890 (first near3 lens) near5 positive US-PGPUB; {OR ON 2014/12/01
USPAT 11:47

S326 {7087 (second near3 lens) near5 (concave {US-PGPUB; jjOR JON 2014/12/01
biconcave bi-concave) USPAT 11:47

S327 {4779 (third near3 lens) near5 (convex) US-PGPUB; {{OR 4ON 2014/12/01
USPAT 11:47

8328 13282 (fourth near3 lens) near5 convex US-PGPUB; #OR HON 2014/12/01
USPAT 11:47

S329 3749 (fifth near3 lens) near7 negative US-PGPUB; #OR iON 2014/12/01
USPAT 11:47

S330 {511 S325 and S326 and S327 and S328 {{US-PGPUB; {{OR ION 2014/12/01
and S329 USPAT 11:47

S331 36 ((fifth near3 lens) near7 negative) US-PGPUB; {{OR ON 2014/12/01
near10 inflection USPAT i 11:47

S334 17530 (second near3 lens) nearb US-PGPUB; {OR ON 2014/12/01
positive.clm. USPAT i 11:47

S335 16761 (third near3 lens) near5 US-PGPUB; {OR ON 2014/12/01
positive.clm. USPAT 11:47

336 {2018 (fifth near3 lens) near5 positive.clm. §US-PGPUB; iOR ON 2014/12/01
USPAT 11:47

S337 {903 (fifth near3 lens) near9 convex.cim. {US-PGPUB; {OR ON 2014/12/01
USPAT 11:47

S338 1388 (fifth near3 lens) near5 US-PGPUB; {OR HON 2014/12/01
aspheric.clm. USPAT 11:47

339 4351 (inflection near2 point).clm. US-PGPUB; i{{OR ON 2014/12/01
USPAT 11:47

S340 4366 (sixth near3 lens) near10 US-PGPUB; {OR iON 2014/12/01
_iiconcave.clm. USPAT 1 11:47

S342 4337 (first nearb lens) near7 convex US-PGPUB; {{OR iON 2014/12/01
nearb plastic USPAT 11:47

343 4424 (second near5 lens) near7 aspheric {US-PGPUB; §OR ON 2014/12/01
nearb plastic USPAT 11:47

344 230 \l(third near5 lens) near7 concave  {US-PGPUB; {{OR JON 42014/12/01;
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near5 plastic USPAT 11:47 ‘

S345 {27787 (fourth lens near5 lens) near10 US-PGPUB; iOR ON 2014/12/01
concave USPAT 11:47

S346 {17229 (fourth lens near5 lens) near10 US-PGPUB; iOR ON 2014/12/01
plastic USPAT 11:47

S347 1965 (fourth lens near5 lens) near10 US-PGPUB; {{OR ON 2014/12/01
inflection USPAT 11:47

S351 {109 (first near3 lens) near10 positive US-PGPUB; #OR ON 2014/12/01
near10 paraxial.clm. USPAT 11:47

S352 41726 (second near3 lens) near10 positive {US-PGPUB; {OR {ON 2014/12/01
near10 convex.cim. USPAT 11:47

S353 {939 (third near3 lens) near10 negative  {US-PGPUB; {{OR JON 2014/12/01
near10 convex.clm. USPAT 11:47

S354 1832 (fourth near3 lens) near10 US-PGPUB; {{OR ON 2014/12/01
convex.clm. USPAT 11:47

S356 {1811 (third near4 lens) same positive US-PGPUB; {OR ON 2014/12/01
same convex same aspheric USPAT 11:47

8357 1410 (fourth near4 lens) same negative  §US-PGPUB; {iOR ON 2014/12/01
same convex same aspheric USPAT 11:47

S358 {1045 S250 and S251 and S356 and S357 {{US-PGPUB; {OR ON 2014/12/01
USPAT 11:47

S359 {1027 S358 and (diaphragm aperture US-PGPUB; {OR ON 2014/12/01
stop) USPAT 11:47

S361 {1598 359/715.ccls. US-PGPUB; {OR ON 2014/12/01
USPAT 11:47

S399 460 359/717.ccls. US-PGPUB; {OR 4ON 2014/12/29
USPAT 09:22

402 1697 401 and (diaphragm aperture US-PGPUB; {{OR iON 2014/12/29
stop) USPAT 09:22

$413 {183 $406 and S407 and S408 and $409 {{US-PGPUB; {{OR ON 2014/12/29
and 411 and $S412 USPAT 09:22

416 {527 359/714.ccls. US-PGPUB; {{OR iON 2014/12/29
USPAT 09:22

S424 {375 $419 and S420 and $421 and $422 {{US-PGPUB; {{OR i4ON 2014/12/29
and $423 USPAT 09:22

$435 {375 $430 and S431 and $432 and $433 {US-PGPUB; {OR ON 2014/12/29
and $434 USPAT 09:22

$437 27193 lens near3 housing US-PGPUB; #OR ON 2014/12/29
USPAT 09:22

446 {5984 (first near3 lens) near5 US-PGPUB; #OR ON 2014/12/29
negative.cim. USPAT 09:22

$447 3676 (second near3 lens) nearb US-PGPUB; {OR ON 2014/12/29
convex.clm. USPAT 09:22

$448 11953 (third near3 lens) near5 convex.clm. {US-PGPUB; §OR ION 2014/12/29
USPAT 09:22

$449 41340 (fourth near3 lens) nearb US-PGPUB; #{OR ON 2014/12/29
convex.clm. USPAT 09:22

$450 {350 (fifth near3 lens) near10 plastic.clm. §US-PGPUB; §OR ON 2014/12/29
USPAT 09:22

452 138243 distance near10 image.clm. US-PGPUB; {{OR ON 2014/12/29
USPAT 09:22

S475 {523 $470 and S471 and $472 and $473 {{US-PGPUB; {OR ON 2014/12/29
and S474 USPAT 09:22

iS476 {38 \{((fifth near3 lens) near7 negative)  {US-PGPUB; OR HON 12014/12/29;
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E \ \Inear10 inflection JUSPAT 109:22
S479 47577 (second near3 lens) near5 US-PGPUB; #OR ON 2014/12/29
positive.cim. USPAT 09:22
$480 16810 (third near3 lens) nearb US-PGPUB; {OR ON 2014/12/29
positive.clm. USPAT 09:22
$A481 {2044 (fifth near3 lens) near5 positive.cim. §US-PGPUB; {OR ON 2014/12/29
USPAT 09:22
$482 11929 (fifth near3 lens) near9 convex.clm. {US-PGPUB; {{OR ON 2014/12/29
USPAT 09:22
$483 {403 (fifth near3 lens) nearb US-PGPUB; {OR JON 2014/12/29
aspheric.clm. USPAT 09:22
$484 14390 (inflection near2 point).clm. US-PGPUB; {iOR iON 2014/12/29
USPAT 09:22
$485 4378 (sixth near3 lens) near10 US-PGPUB; {OR HON 2014/12/29
concave.clm. USPAT 09:22
$A487 340 (first near5 lens) near7 convex US-PGPUB; iOR iON 2014/12/29
near5 plastic USPAT 09:22
488 1428 (second nearb lens) near7 aspheric {US-PGPUB; {OR i{ON 2014/12/29
near5 plastic USPAT 09:22
$489 1233 (third near5 lens) near7 concave US-PGPUB; {{OR ON 2014/12/29
near5 plastic USPAT 09:22
$490 {27922 (fourth lens near5 lens) near10 US-PGPUB; #OR ON 2014/12/29
concave USPAT 09:22
$491 {17327 (fourth lens near5 lens) near10 US-PGPUB; {OR JON 2014/12/29
plastic USPAT 09:22
$492 1983 (fourth lens near5 lens) near10 US-PGPUB; {{OR ION 2014/12/29
inflection USPAT 09:22
S504 {1042 S503 and (diaphragm aperture US-PGPUB; {{OR ON 2014/12/29
stop) USPAT 09:22
S506 {601 359/715.ccls. US-PGPUB; {iOR ON 2014/12/29
USPAT 09:22
S523 1460 359/717 .ccls. US-PGPUB; {OR ON 2014/12/29
USPAT 09:22
S526 {697 S525 and (diaphragm aperture US-PGPUB; {OR ON 2014/12/29
stop) USPAT 09:22
S537 {183 S530 and S531 and S532 and S533 {{US-PGPUB; {OR ON 2014/12/29
and S535 and S536 USPAT ; 09:22
S540 {527 359/714.ccls. US-PGPUB; {OR ON 2014/12/29
USPAT 09:22
Sb48 {375 S543 and Sb44 and S545 and S546 {{US-PGPUB; {OR ON 2014/12/29
and Sb47 USPAT 09:22
S559 {375 S554 and S555 and S556 and S557 {{US-PGPUB; {{OR ON 2014/12/29
and S558 USPAT 09:22
S661 127193  iilens near3 housing US-PGPUB; {OR iON 2014/12/29
USPAT 09:22
S653 {1207 359/687.ccls. US-PGPUB; {{OR i{ON 2015/01/25
USPAT 12:46
S655 {6851 (wide-angle "wide angle" wideangle) {US-PGPUB; ;{OR i4ON 2015/01/25
same condition USPAT 13:03
S657 {2819 (wide-angle "wide angle" wideangle) {US-PGPUB; iOR 4ON 2015/01/25
same condition same (focal near3 USPAT 13:03
length) :
S659 {2558 (focal near3 length near3 first adj US-PGPUB; iOR i{ON 2015/01/25
lens adj4 group) USPAT 13:15
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S660 {6934 (focal near3 length near3 first adj US-PGPUB; #{OR i4ON 2015/01/25
lens) USPAT 13:15

S661 {12558 S659 with S660 US-PGPUB; {{OR 4ON 2015/01/25
USPAT 13:15

S663 11281 359/773.ccls. US-PGPUB; {{OR HON 2015/01/25
USPAT 17:49

S664 12058  ii(first near3 lens nearb positive) US-PGPUB; i{OR ON 2015/01/25
USPAT 17:50

S665 {9885 (third near3 lens near5 positive) US-PGPUB; iOR ON 2015/01/25
USPAT 17:50

S666 11697  ii(second near3 lens nearb negative) {US-PGPUB; i{iOR ON 2015/01/25
USPAT 17:51

S667 #5799 (fourth near3 lens near5 negative) §US-PGPUB; {{OR ON 2015/01/25

_________________ USPAT ol 1751

S668 {14645 S664 and S665 and S666 and S667 {US-PGPUB; {OR ON 2015/01/25
USPAT 17:53

S669 {2558 (focal near3 length near3 first adj US-PGPUB; {{OR ION 2015/01/25
lens adj4 group) USPAT 17:54

S670 {6934 (focal near3 length near3 first adj US-PGPUB; {OR ON 2015/01/25
lens) USPAT 17:54

S671 {2558 S669 and S670 US-PGPUB; {iOR ON 2015/01/25
USPAT 17:54

S673 {15 S671 and S663 US-PGPUB; {iOR ON 2015/01/25
USPAT 17:55

S674 {266 $663 not S673 US-PGPUB; {OR ON 2015/01/25
USPAT 18:10

S675 {3142 (focal near3 length near10 zoom US-PGPUB; §OR ON 2015/01/25
near10 (telephoto tele-photo)) USPAT i 18:11

S676 {8 S674 and S675 US-PGPUB; {OR ON 2015/01/25
USPAT 18:11

S677 {258 S674 not S676 US-PGPUB; {OR ON 2015/01/25
USPAT 18:17

S678 {163 f1/1t US-PGPUB; {{OR iON 2015/01/25
USPAT 18:26

S679 {530 f1/f US-PGPUB; {{OR HON 2015/01/25
USPAT 18:26

S684 {539 f/f1 US-PGPUB; {{OR i{ON 2015/01/25
USPAT 18:44

S686 {1207 359/687.ccls. US-PGPUB; {iOR i4ON 2015/01/25
USPAT 18:45

S949 {578 S945 and S946 and S947 and S948 {US-PGPUB; {OR ON 2015/02/05
USPAT 13:38

S950 12652353 ii(diaphragm stop aperture) US-PGPUB; #OR ON 2015/02/05
USPAT : 13:38

S951 {559 $949 and S950 US-PGPUB; {OR ON 2015/02/05
USPAT 13:38

S953 11638 maximum near3 angle near3 view  {US-PGPUB; {OR ON 2015/02/05
USPAT 13:38

S954 14858 ((first near3 lens) near10 (positive) #US-PGPUB; §OR ON 2015/02/05
near15 (convex)) USPAT 13:38

955 15275 ((second near3 lens) near10 US-PGPUB; {OR ON 2015/02/05
(positive) near15 (convex)) USPAT 13:38

056 111992 (third near3 lens) near5 negative US-PGPUB; {iOR ON 2015/02/05
near15 (concave) USPAT 13:38
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8957 {1927 (fourth near3 lens) near10 positive  §US-PGPUB; {{OR ON 2015/02/05
near10 concave USPAT 13:38

S958 {578 S954 and S955 and S956 and S957 {{US-PGPUB; {OR ON 2015/02/05
USPAT 13:38

S959  1i2652353 {i(diaphragm stop aperture) US-PGPUB; §OR HON 2015/02/05
USPAT 13:38

S960 559 S958 and S959 US-PGPUB; {OR ON 2015/02/05
USPAT 13:38

S961 185 S960 and (inflection near3 point) US-PGPUB; #OR ON 2015/02/05
USPAT 13:38

S963 850 HFOV US-PGPUB; #OR ON 2015/02/05
USPAT 13:38

8967 19474 ((first near3 lens) near10 US-PGPUB; {OR ON 2015/02/05
positive).clm. USPAT 13:38

S968 {8475 (second near3 lens) near10 US-PGPUB; #{OR JON 2015/02/05
positive.cim. USPAT 13:38

S969 {7414 third near3 lens near10 US-PGPUB; {OR 4ON 2015/02/05
positive.clm. USPAT 13:38

S970 §197 paraxial near3 region.cim. US-PGPUB; {{OR ON 2015/02/05
USPAT 13:38

S971 {3820 fourth near3 lens near10 US-PGPUB; iOR iON 2015/02/05
negative.clm. USPAT ; 13:38

8972 {6754 aspheric.cim. US-PGPUB; #{OR ON 2015/02/05
USPAT i 13:38

8975 {2700 first near3 lens near3 unit nearb US-PGPUB; {{OR ON 2015/02/05
positive USPAT 13:38

S976 ({2661 second near3 lens near3 unit near5 {{US-PGPUB; {OR ON 2015/02/05
negative USPAT : 13:38

S977 19482 reflecting near3 unit US-PGPUB; {OR ON 2015/02/05
USPAT 13:38

8978 13873 rear near3 lens near3 group US-PGPUB; {{OR ON 2015/02/05
USPAT 13:38

S981 {2002 first near3 lens near3 unit near5 US-PGPUB; {OR ON 2015/02/05
positive.clm. USPAT 1413:38

5982 {1833 second near3 lens near3 unit near5 {US-PGPUB; {{OR HON 2015/02/05
negative.cim. USPAT 13:38

S083 {3344 reflecting near3 unit.clm. US-PGPUB; {OR HON 2015/02/05
USPAT 13:38

984 1326 rear near3 lens near3 group.clm. US-PGPUB; OR ON 2015/02/05
USPAT 13:38

S1049 4300 fixing near3 diaphragm.clm. US-PGPUB; {OR ON 2015/02/05
USPAT 13:56

S1050 15694  {joptical near3 set.cim. US-PGPUB; {#OR ON 2015/02/05
USPAT 13:56

S1051 54097 first near3 lens.cim. US-PGPUB; #{OR ON 2015/02/05
USPAT 13:56

S1052 {50432 second near3 lens.clm. US-PGPUB; #OR ON 2015/02/05
USPAT 13:57

S$1053 {15816  iithird near3 lens.clm. US-PGPUB; iOR ON 2015/02/05
USPAT 13:57

S1054 {8456 fourth near3 lens.cim. US-PGPUB; #{OR ON 2015/02/05
USPAT 13:57

S1055 {49310 convex near3 surface.clm. US-PGPUB; #{OR ON 2015/02/05
USPAT 13:57
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S1119 {7204 (second near4 lens) same positive  {US-PGPUB; {{OR i4ON 2015/03/09
same concave USPAT 08:17

S1120 41837 (second near4 lens) same positive  {US-PGPUB; {OR 4ON 2015/03/09
same concave same aspheric USPAT 08:17

S1164 {12177 (first near3 lens) near5 positive US-PGPUB; {OR HON 2015/03/09
USPAT 08:17

S1165 {7263 (second near3 lens) near5 (concave {US-PGPUB; ;iOR JON 2015/03/09
biconcave bi-concave) USPAT 08:17

S1166 {4924 (third near3 lens) near5 (convex) US-PGPUB; iOR ON 2015/03/09
USPAT 08:17

S1167 #3393 (fourth near3 lens) nearb convex US-PGPUB; #OR ON 2015/03/09
USPAT 08:17

S1168 #3899 (fifth near3 lens) near7 negative US-PGPUB; #OR ON 2015/03/09

USPAT 08:17 k

S1188 {1878 (third near4 lens) same positive US-PGPUB; #{OR ON 2015/03/09
same convex same aspheric USPAT 08:17

S1189 {1467 (fourth near4 lens) same negative  {US-PGPUB; {{OR JON 2015/03/09
same convex same aspheric USPAT 08:17

S1190 {1096 S1119 and S1120 and $1188 and US-PGPUB; {OR ON 2015/03/09
S1189 USPAT 08:17

S1193 {5359 (first near3 lens near3 group) near5 {US-PGPUB; {OR ON 2015/03/09
positive USPAT 08:17

S$1194 {5180 (second near3 lens near3 group) US-PGPUB; {OR ON 2015/03/09
near5 negative USPAT 08:17

S$1195 {4504 (third near3 lens near3 group) near5}US-PGPUB; {OR ON 2015/03/09
positive USPAT 08:17

S1196 {2294 (fourth near3 lens near3 group) US-PGPUB; #OR ON 2015/03/09
near5 negative USPAT i 08:17

S$1197 #1460 (fifth near3 lens near3 group) near5 §US-PGPUB; {{OR ON 2015/03/09
positive USPAT 08:17

S$1198 429453 aperture near3 stop US-PGPUB; #OR ON 2015/03/09
USPAT 08:17

S1201 {7204 (second near4 lens) same positive  {US-PGPUB; {OR 4ON 2015/03/09
same concave USPAT 08:17

S1202 {1837 (second near4 lens) same positive  {US-PGPUB; {{OR iON 2015/03/09
same concave same aspheric USPAT 08:17

S1205 {720 ((second near4 lens) near20 positive {jUS-PGPUB; :iOR JION 2015/03/09
near20 concave near20 aspheric) USPAT 08:17

S$1206 {720 S1205 and S1202 US-PGPUB; {{OR JION 2015/03/09
USPAT 08:17

$1208 {12519 (second near3 lens) near5 positive  {US-PGPUB; :{OR ON 2015/03/09
USPAT 08:17

S$1209 {9987 (third near3 lens) near5 positive US-PGPUB; #OR ON 2015/03/09
USPAT : 08:17

S$1210 44162 (fifth near3 lens) near5 positive US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1211 {2789 (fifth near3 lens) near9 convex US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17

S1212 {1164 (sixth near3 lens) near10 concave US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S$1213 {1081 (fifth near3 lens) near10 aspheric US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1217 {9964 (first near3 lens) nearb negative US-PGPUB; OR ON 2015/03/09
USPAT ! 08:17
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S$1218 {9361 (second near3 lens) near5 convex US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17

S1219 {3419 (third near3 lens) near5 concave US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1220 43393 (fourth near3 lens) nearb convex US-PGPUB; {OR HON 2015/03/09
USPAT 08:17

S1221 {1468 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S$1224 19964 (first near3 lens) nearb negative US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1225 {9361 (second near3 lens) nearb convex US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17

S1226 {3419 (third near3 lens) near5 concave US-PGPUB; {iOR ON 2015/03/09
USPAT 08:17

S$1227 #3393 (fourth near3 lens) near5 convex US-PGPUB; #OR HON 2015/03/09
USPAT 08:17

S$1228 {1468 (fifth near3 lens) near5 concave US-PGPUB; {OR 4ON 2015/03/09
USPAT 08:17

S1231 {4894 ((first near3 lens) near10 (positive) {{US-PGPUB; :iOR HON 2015/03/09
near15 (convex)) USPAT 08:17

$1232 5301 ((second near3 lens) near10 US-PGPUB; #OR JION 2015/03/09
(positive) near15 (convex)) USPAT ; 08:17

$1233 {2011 (third near3 lens) near5 negative US-PGPUB; iOR ON 2015/03/09
near15 (concave) USPAT i 08:17

S$1234 11943 (fourth near3 lens) near10 positive §US-PGPUB; {{OR ON 2015/03/09
near10 concave USPAT 08:17

S$1235 {581 S1231 and S1232 and $1233 and US-PGPUB; {OR ON 2015/03/09
51234 USPAT i 08:17

$1236 {2666338 {j(diaphragm stop aperture) US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S$1238 {1652 maximum near3 angle near3 view {{US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17

$1239 {4894 ((first near3 lens) near10 (positive) {US-PGPUB; {{OR ON 2015/03/09
near15 (convex)) USPAT 3408:17

S$1240 {5301 ((second near3 lens) near10 US-PGPUB; {OR ON 2015/03/09
(positive) near15 (convex)) USPAT 08:17

S1241 {2011 (third near3 lens) near5 negative US-PGPUB; {OR ON 2015/03/09
near15 (concave) USPAT 08:17

$1242 1943 (fourth near3 lens) near10 positive  §US-PGPUB; {OR ON 2015/03/09
near10 concave USPAT 08:17

S1243 {581 S1239 and S1240 and S1241 and US-PGPUB; {OR ON 2015/03/09
S1242 USPAT 08:17

S1244 42666338 ii(diaphragm stop aperture) US-PGPUB; #OR ON 2015/03/09
USPAT 08:17

S1245 {562 S1243 and S1244 US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S$1246 {187 S1245 and (inflection near3 point) US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17

$1266 {2579 (focal near3 length near3 first adj US-PGPUB; {{OR ON 2015/03/09
lens adj4 group) USPAT 08:17

S1267 {7008 (focal near3 length near3 first adj US-PGPUB; {OR ON 2015/03/09
lens) USPAT 08:17

S$1269 {283 359/773.ccls. US-PGPUB; {{OR JON 2015/03/09
USPAT 08:17
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S1270 412177 (first near3 lens nearb positive) US-PGPUB; #OR i4ON 2015/03/09
USPAT 08:17

S1271 {9987 (third near3 lens near5 positive) US-PGPUB; {OR 4ON 2015/03/09
USPAT 08:17

S1272 411809 (second near3 lens near5 negative) {US-PGPUB; {{OR HON 2015/03/09
USPAT 08:17

S1273 {5872 (fourth near3 lens near5 negative)  {{US-PGPUB; {iOR JON 2015/03/09
USPAT 08:17

S1275 {2579 (focal near3 length near3 first adj US-PGPUB; iOR ON 2015/03/09
lens adj4 group) USPAT 08:17

$1276 {7008 (focal near3 length near3 first adj US-PGPUB; #OR ON 2015/03/09
lens) USPAT 08:17

S1277 {2579 S1275 and S1276 US-PGPUB; #OR ON 2015/03/09

USPAT 08:17 k

S1279 {268 S1269 not S1278 US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S$1280 {3166 (focal near3 length near10 zoom US-PGPUB; {{OR HON 2015/03/09
near10 (telephoto tele-photo)) USPAT 08:17

$1288 {7204 (second near4 lens) same positive  {US-PGPUB; {{OR ON 2015/03/09
same concave USPAT 08:17

S1289 41837 (second near4 lens) same positive  {US-PGPUB; {{OR ON 2015/03/09
same concave same aspheric USPAT 08:17

S$1295 {1878 (third near4 lens) same positive US-PGPUB; {OR ON 2015/03/09
same convex same aspheric USPAT 08:17

S$1296 {1467 (fourth near4 lens) same negative  §US-PGPUB; {OR ON 2015/03/09
same convex same aspheric USPAT 08:17

S$1297 {1096 S1288 and S1289 and $1295 and US-PGPUB; {OR ON 2015/03/09
S1296 USPAT : 08:17

S$1300 #5359 (first near3 lens near3 group) nears §US-PGPUB; {OR ON 2015/03/09
positive USPAT 08:17

S$1301 #5180 (second near3 lens near3 group) US-PGPUB; #OR ON 2015/03/09
nearb5 negative USPAT 08:17

S1302 {4504 (third near3 lens near3 group) near5{US-PGPUB; {OR 4ON 2015/03/09
positive USPAT 08:17

S1303 {2294 (fourth near3 lens near3 group) US-PGPUB; {{OR iON 2015/03/09
near5 negative USPAT 08:17

S$1304 {1460 (fifth near3 lens near3 group) near5 {US-PGPUB; {iOR JION 2015/03/09
positive USPAT 08:17

S1305 {29453 aperture near3 stop US-PGPUB; {OR 4ON 2015/03/09
USPAT 08:17

S1308 {7204 (second near4 lens) same positive  {US-PGPUB; {{OR ON 2015/03/09
same concave USPAT 08:17

S$1309 {1837 (second near4 lens) same positive  §US-PGPUB; {OR ON 2015/03/09
same concave same aspheric USPAT : 08:17

S1312 720 ((second near4 lens) near20 positive §US-PGPUB; {OR ON 2015/03/09
near20 concave near20 aspheric) USPAT 08:17

S1313 {720 S1312 and S1309 US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17

S1315 {12519 (second near3 lens) near5 positive  {US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17

S1316 {9987 (third near3 lens) near5 positive US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1317 {4162 (fifth near3 lens) near5 positive US-PGPUB; OR ON 2015/03/09
USPAT ! 08:17
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S$1318 {2789 (fifth near3 lens) near9 convex US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17
S1319 {1164 (sixth near3 lens) near10 concave US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
S1320 {1081 (fifth near3 lens) near10 aspheric US-PGPUB; §OR HON 2015/03/09
USPAT 08:17
$1324 9964 (first near3 lens) nearb negative US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
S$1325 {9361 (second near3 lens) near5 convex US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1326 {3419 (third near3 lens) near5 concave US-PGPUB; HOR ON 2015/03/09
USPAT 08:17
$1327 {3393 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
51328 {1468 (fifth near3 lens) near5 concave US-PGPUB; {OR 4ON 2015/03/09
USPAT 08:17
S1331 {9964 (first near3 lens) near5 negative US-PGPUB; {iOR 4ON 2015/03/09
USPAT 08:17
S$1332 {9361 (second near3 lens) near5 convex US-PGPUB; iOR HON 2015/03/09
USPAT 08:17
S$1333 3419 (third near3 lens) near5 concave US-PGPUB; #OR JION 2015/03/09
USPAT ‘ 08:17
S1334 {3393 (fourth near3 lens) near5 convex US-PGPUB; iOR ON 2015/03/09
USPAT i 08:17
S$1335 {1468 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
S$1338 {8361 (first near3 lens) nearb negative FPRS; EPO; {OR ON 2015/03/09
JPO; . 08:17
DERWENT
S1339 {4246 (second near3 lens) near5 convex FPRS; EPO; {{OR JON 2015/03/09
JPO; 08:17
DERWENT
S1340 {1831 (third near3 lens) near5 concave FPRS; EPG; iOR ON 2015/03/09
JPO; 08:17
DERWENT
S$1341 {1501 (fourth near3 lens) near5 convex FPRS; EPC; {OR ON 2015/03/09
JPO; 08:17
DERWENT ;
S$1342 {802 (fifth near3 lens) near5 concave FPRS; EPO; iOR ON 2015/03/09
JPO; i 08:17
DERWENT
S1351 {9964 (first near3 lens) near5 negative US-PGPUB; #{OR ON 2015/03/09
USPAT 08:17
S1352 {9361 (second near3 lens) near5 convex US-PGPUB; {iOR ON 2015/03/09
USPAT ; 08:17
S1353 {3419 (third near3 lens) near5 concave US-PGPUB; {OR ON 2015/03/09
USPAT ‘ 08:17
S1354 {3393 (fourth near3 lens) near5 convex US-PGPUB; iOR ON 2015/03/09
USPAT 08:17
S1355 {1468 (fifth near3 lens) near5 concave US-PGPUB; iOR ON 2015/03/09
USPAT 08:17
S1357 {12177 (first near3 lens) nearb positive US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
S1358 {7263 (second near3 lens) near5 (concave {US-PGPUB; {{OR JON 2015/03/09
biconcave bi-concave) USPAT 08:17
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S1359 {4924 (third near3 lens) near5 (convex) US-PGPUB; {OR JON 2015/03/09
USPAT 08:17

S$1360 {3393 (fourth near3 lens) near5 convex US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17

S$1361 13899 (fifth near3 lens) near7 negative US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1381 {1878 (third near4 lens) same positive US-PGPUB; {OR ON 2015/03/09
same convex same aspheric USPAT 08:17

S$1382 {1467 (fourth near4 lens) same negative  §US-PGPUB; {{OR ON 2015/03/09
same convex same aspheric USPAT 08:17

51383 {1096 S1308 and S1309 and $1381 and US-PGPUB; {OR ON 2015/03/09
51382 USPAT 08:17

S1390 {7204 (second near4 lens) same positive  §US-PGPUB; {OR ON 2015/03/09
same concave USPAT 08:17

S1391 1837 (second near4 lens) same positive  §US-PGPUB; {{OR HON 2015/03/09
same concave same aspheric USPAT 08:17

S$1392 {1837 S1390 and S1391 US-PGPUB; {OR 4ON 2015/03/09
USPAT 08:17

S1395 720 ((second near4 lens) near20 positive {US-PGPUB; {OR 4ON 2015/03/09
near20 concave near20 aspheric) USPAT 08:17

S$1396 {720 S1395 and S1391 US-PGPUB; {{OR iON 2015/03/09
USPAT 08:17

$1400 {12519 (second near3 lens) near5 positive  §US-PGPUB; {{OR JION 2015/03/09
USPAT 08:17

S1401 {9987 (third near3 lens) near5 positive US-PGPUB; {{OR 4ON 2015/03/09
USPAT 08:17

S$1402 {4162 (fifth near3 lens) near5 positive US-PGPUB; #OR ON 2015/03/09
USPAT ; 08:17

$1403 {2789 (fifth near3 lens) near9 convex US-PGPUB; #OR ON 2015/03/09
USPAT 08:17

S1405 {1164 (sixth near3 lens) near10 concave US-PGPUB; iOR ON 2015/03/09
USPAT 08:17

S$1406 {1081 (fifth near3 lens) near10 aspheric US-PGPUB; {OR JON 2015/03/09
USPAT 08:17

S1410 {887 (G02B13/0045).CPC. US-PGPUB; {OR 4ON 2015/03/09
USPAT 08:17

S1411 {9964 (first near3 lens) near5 negative US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1412 49361 (second near3 lens) near5 convex US-PGPUB; {OR JON 2015/03/09
USPAT 08:17

S$1413 {3419 (third near3 lens) near5 concave US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17

S1414 {3393 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/03/09
USPAT ! 08:17

S1415 {1468 (fifth near3 lens) near5 concave US-PGPUB; §OR ON 2015/03/09
USPAT 08:17

S$1416 {392 S1411 and S1412 and $1413 and US-PGPUB; {OR ON 2015/03/09
S1414 and S1415 USPAT 08:17

S$1420 1126186 lens near3 barrel US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1421 {9964 (first near3 lens) near5 negative US-PGPUB; §OR ON 2015/03/09
USPAT 08:17

S1422 19361 (second near3 lens) near5 convex US-PGPUB; {OR iON 2015/03/09
USPAT 08:17
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S1423 {3419 (third near3 lens) near5 concave US-PGPUB; #OR i4ON 2015/03/09
USPAT 08:17
$1424 43393 (fourth near3 lens) near5 convex US-PGPUB; {OR 4ON 2015/03/09
USPAT 08:17
S$1425 {1468 (fifth near3 lens) near5 concave US-PGPUB; {OR HON 2015/03/09
USPAT 08:17
S$1426 {392 S1421 and S1422 and S1423 and US-PGPUB; {OR JON 2015/03/09
S1424 and S1425 USPAT 08:17
$1430 {8361 (first near3 lens) near5 negative FPRS; EPG; iOR HON 2015/03/09
JPO; 08:17
DERWENT
S1431 {4246 (second near3 lens) near5 convex FPRS; EPO; {OR JION 2015/03/09
JPO; 08:17
DERWENT
S$1432 {1831 (third near3 lens) near5 concave FPRS; EPO; iOR HON 2015/03/09
JPO; 08:17
DERWENT
$1433 {1501 (fourth near3 lens) near5 convex FPRS; EPG; {OR ON 2015/03/09
JPO; 08:17
DERWENT
S1434 1802 (fifth near3 lens) near5 concave FPRS; EPO; iOR ON 2015/03/09
JPO; 08:17
DERWENT
$1435 {29 S1430 and S1431 and S1432 and FPRS; EPO; {OR iON 2015/03/09
S1433 and S1434 JPO; ! 08:17
DERWENT
$1443 1850 (axial near3 distance) same (first US-PGPUB; §OR HON 2015/03/09
near3 lens) same (second near3 USPAT 08:17
lens)
$1448 9964 (first near3 lens) nearb negative US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
S1449 {19361 (second near3 lens) near5 convex US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
S1450 13419 (third near3 lens) near5 concave US-PGPUB; §OR iON 2015/03/09
USPAT 08:17
S1451 43393 (fourth near3 lens) near5 convex US-PGPUB; #OR iON 2015/03/09
USPAT 08:17
S1452 {1468 (fifth near3 lens) near5 concave US-PGPUB; #{OR i4ON 2015/03/09
USPAT 08:17
S$1453 {392 S1448 and S1449 and S1450 and US-PGPUB; {{OR iON 2015/03/09
S1451 and S1452 USPAT 08:17
S1457 {12177 (first near3 lens) near5 positive US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
S1458 7263 (second near3 lens) near5 (concave {US-PGPUB; ;iOR ON 2015/03/09
\\\\\\\\\ biconcave bi-concave) USPAT 08:17
S1459 {4924 (third near3 lens) near5 (convex) US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17
S$1460 3393 (fourth near3 lens) nearb convex US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1461 13899 (fifth near3 lens) near7 negative US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1471 349 (first near5 lens) near7 convex US-PGPUB; {OR ON 2015/03/09
near5 plastic USPAT 08:17
S1472 {441 (second near5 lens) near7 aspheric §US-PGPUB; {{OR ION 2015/03/09
near5 plastic USPAT 08:17
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S1473 1240 (third nearb lens) near7 concave US-PGPUB; #OR i4ON 2015/03/09
near5 plastic USPAT 08:17

S1475 417566 (fourth lens near5 lens) near10 US-PGPUB; {OR 4ON 2015/03/09
plastic USPAT 08:17

S$1476 {1015 (fourth lens near5 lens) near10 US-PGPUB; {OR HON 2015/03/09
inflection USPAT 08:17

S1479 4126 (first near3 lens) near10 positive US-PGPUB; i{OR JON 2015/03/09
near10 paraxial.clm. USPAT 08:17

$1480 {1761 (second near3 lens) near10 positive {US-PGPUB; {OR ON 2015/03/09
near10 convex.clm. USPAT 08:17

S$1481 {957 (third near3 lens) near10 negative  {US-PGPUB; :{OR ON 2015/03/09
near10 convex.clm. USPAT 08:17

S$1482 #1921 (fourth near3 lens) near10 US-PGPUB; #OR ON 2015/03/09

convex.clm. USPAT 08:17 ;

S1484 {1878 (third near4 lens) same positive US-PGPUB; #{OR ON 2015/03/09
same convex same aspheric USPAT 08:17

$1485 {1467 (fourth near4 lens) same negative  {US-PGPUB; {{OR JON 2015/03/09
same convex same aspheric USPAT 08:17

S$1486 {1096 S1390 and S1391 and S1484 and US-PGPUB; {OR ON 2015/03/09
51485 USPAT 08:17

51489 {5359 (first near3 lens near3 group) near5 {US-PGPUB; {OR ON 2015/03/09
positive USPAT 08:17

$1490 {5180 (second near3 lens near3 group) US-PGPUB; {OR ON 2015/03/09
near5 negative USPAT 08:17

S$1491 {4504 (third near3 lens near3 group) near5}US-PGPUB; {OR ON 2015/03/09
positive USPAT 08:17

$1492 {2294 (fourth near3 lens near3 group) US-PGPUB; §OR ON 2015/03/09
near5 negative USPAT i 08:17

$1493 1460 (fifth near3 lens near3 group) near5 §US-PGPUB; {{OR ON 2015/03/09
positive USPAT 08:17

S$1494 429453 aperture near3 stop US-PGPUB; #OR ON 2015/03/09
USPAT 08:17

S$1495 {542 S1489 and S1490 and S1491 and US-PGPUB; {{OR iON 2015/03/09
S1492 and S$1493 and S1494 USPAT 08:17

S$1496 {1420 359/649-652.ccls. US-PGPUB; {{OR iON 2015/03/09
USPAT 08:17

S$1499 {7204 (second near4 lens) same positive  {US-PGPUB; {{OR JION 2015/03/09
same concave USPAT 08:17

S1500 {1837 (second near4 lens) same positive  {US-PGPUB; {OR JION 2015/03/09
same concave same aspheric USPAT 08:17

S1501 §1837 S1499 and S1500 US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S$1504 720 ((second near4 lens) near20 positive §US-PGPUB; {{OR ON 2015/03/09
near20 concave near20 aspheric) USPAT : 08:17

S1505 {720 S1504 and S1500 US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1509 {12519 (second near3 lens) near5 positive  {US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1510 {9987 (third near3 lens) near5 positive US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1511 4162 (fifth near3 lens) near5 positive US-PGPUB; {jOR ON 2015/03/09
USPAT 08:17

S1512 {2789 (fifth near3 lens) near9 convex US-PGPUB; §OR ON 2015/03/09
USPAT ! 08:17
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S1514 {1164 (sixth near3 lens) near10 concave US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17
S1515 {1081 (fifth near3 lens) near10 aspheric US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
S1519 {887 (G02B13/0045).CPC. US-PGPUB; {OR HON 2015/03/09
USPAT 08:17
$1520 {9964 (first near3 lens) nearb negative US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
S1521 {9361 (second near3 lens) near5 convex US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1522 13419 (third near3 lens) near5 concave US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17
S$1523 13393 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
S1524 {1468 (fifth near3 lens) near5 concave US-PGPUB; {OR 4ON 2015/03/09
USPAT 08:17
S1525 {392 S1520 and S1521 and S1522 and US-PGPUB; {{OR 4ON 2015/03/09
S1523 and S1524 USPAT 08:17
S1529 1126186  \lens near3 barrel US-PGPUB; {{OR HON 2015/03/09
USPAT 08:17
S$1530 {9964 (first near3 lens) near5 negative US-PGPUB; #OR JION 2015/03/09
USPAT ; 08:17
S1531 {9361 (second near3 lens) near5 convex US-PGPUB; iOR ON 2015/03/09
USPAT i 08:17
S1532 13419 (third near3 lens) near5 concave US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
S$1533 #3393 (fourth near3 lens) near5 convex US-PGPUB; #OR ON 2015/03/09
USPAT : 08:17
S1534 {1468 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
S1535 {392 S1530 and S1531 and S1532 and US-PGPUB; {{OR ON 2015/03/09
S1533 and S1534 USPAT 08:17
S1539 {14894 ((first near3 lens) near10 (positive) {US-PGPUB; {{OR ON 2015/03/09
near15 (convex)) USPAT 3408:17
S1540 §5301 ((second near3 lens) near10 US-PGPUB; {OR ON 2015/03/09
(positive) near15 (convex)) USPAT 08:17
S1541 #2011 (third near3 lens) near5 negative US-PGPUB; {OR ON 2015/03/09
near15 (concave) USPAT 08:17
S1542 1943 (fourth near3 lens) near10 positive §US-PGPUB; {OR ON 2015/03/09
near10 concave USPAT 08:17
S1543 {1 ("20130057967") .PN. US-PGPUB; {OR OFF 2015/04/23
USPAT; 11:09
USOCR
S1544 {11329 ((first near3 lens) near7 negative) US-PGPUB; {OR ON 2015/04/23
USPAT 11:35
S1545 16129 (((second near3 lens) near7 US-PGPUB; {{OR JON 2015/04/23
positive) same convex) USPAT 11:38
S1546 {14997 (third near3 lens) near10 concave US-PGPUB; {OR iON 2015/04/23
USPAT 11:38
S1547 14965 (fourth near3 lens) near10 convex US-PGPUB; #OR iON 2015/04/23
USPAT 11:39
S1548 {2172 (fifth near3 lens) near10 concave US-PGPUB; {{OR iON 2015/04/23
USPAT 11:41
51549 1736 151544 and S1545 and $1546 and  |US-PGPUB; OR [ON e015/04/23
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S1547 and S1548 USPAT 11:42 ‘
S1550 §590 359/714.ccls. US-PGPUB; i{OR ON 2015/04/23
USPAT 11:42
S1551 {1098 359/659,746,753,764-766.ccls. US-PGPUB; {{OR ON 2015/04/23
USPAT 11:44
S1552 150 S1549 and S1550 US-PGPUB; {OR ON 2015/04/23
USPAT 11:44
S$1553 {150 S1544 and S1552 US-PGPUB; #OR ON 2015/04/23
USPAT 12:32
S1554 i1 "14175290" US-PGPUB; {{OR JON 2015/04/23
USPAT 13:08
S1555 {7328 (second near4 lens) same positive  {US-PGPUB; {{OR ON 2015/04/23
same concave USPAT 13:43
S1556 {1885 (second near4 lens) same positive  {US-PGPUB; {OR ON 2015/04/23
same concave same aspheric USPAT 13:43
S1557 {1885 S1555 and S1556 US-PGPUB; OR ON 2015/04/23
USPAT 13:43
S1558 {7328 (second near4 lens) same positive  §US-PGPUB; {{OR ON 2015/04/23
same concave USPAT 13:43
S1559 {1885 (second near4 lens) same positive  §US-PGPUB; {OR ON 2015/04/23
same concave same aspheric USPAT 13:43
S$1560 {466 359/717.ccls. US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1561 8448 (first near3 lens) nearb negative FPRS; EPO; {OR ON 2015/04/23
JPO; 13:43
DERWENT i
S1562 {4321 (second near3 lens) near5 convex FPRS; EPG; {OR ON 2015/04/23
JPO; 13:43
DERWENT :
S1563 {11863 (third near3 lens) near5 concave FPRS; EPO; H{OR HON 2015/04/23
JPO; 13:43
DERWENT
S1564 {1527 (fourth near3 lens) near5 convex FPRS; EPO; iOR JON 2015/04/23
JPO; 13:43
DERWENT
S1565 {819 (fifth near3 lens) near5 concave FPRS; EPO; {iOR ON 2015/04/23
JPO; 13:43
DERWENT {
S1566 {29 S1561 and S1562 and S1563 and FPRS; EPO; {{OR ON 2015/04/23
S1564 and S1565 JPO; 13:43
DERWENT :
S1567 {6143 (first near3 lens) near5 US-PGPUB; {OR ON 2015/04/23
negative.cim. USPAT 13:43
S1568 {3821 (second near3 lens) near5 US-PGPUB; {OR ON 2015/04/23
convex.clm. USPAT 13:43
S1569 {2040 (third near3 lens) near5 convex.clm. {US-PGPUB; {{OR ON 2015/04/23
USPAT : 13:43
S1570 41419 (fourth near3 lens) nearb US-PGPUB; {OR ON 2015/04/23
convex.clm. USPAT 13:43
S1571 {383 (fifth near3 lens) near10 plastic.clm. §US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43
S1572 1139643 distance near10 image.cim. US-PGPUB; §OR ON 2015/04/23
USPAT 13:43
S1573 {871 (axial near3 distance) same (first US-PGPUB; {OR iON 2015/04/23
near3 lens) same (second near3 USPAT 13:43
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lens) i

S1574 {10098 (first near3 lens) near5 negative US-PGPUB; iOR ON 2015/04/23
USPAT 13:43

S1575 {9511 (second near3 lens) near5 convex US-PGPUB; iOR ON 2015/04/23
USPAT 13:43

S1576 {3484 (third near3 lens) near5 concave US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43

S1577 13470 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1578 {1523 (fifth near3 lens) near5 concave US-PGPUB; {OR {ON 2015/04/23
USPAT 13:43

S1579 {404 S1574 and S1575 and S1576 and US-PGPUB; {{OR ON 2015/04/23
S1577 and S1578 USPAT 13:43

S1580 {12354 (first near3 lens) near5 positive US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1581 47377 (second near3 lens) near5 (concave {US-PGPUB; {OR ON 2015/04/23
biconcave bi-concave) USPAT 13:43

S$1582 5017 (third near3 lens) near5 (convex) US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S$1583 3470 (fourth near3 lens) near5 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:43

S1584 {3996 (fifth near3 lens) near7 negative US-PGPUB; HOR ON 2015/04/23
USPAT 13:43

S1585 {575 S1580 and S1581 and S1582 and US-PGPUB; {OR ON 2015/04/23
S1583 and S1584 USPAT 13:43

S$1586 145 ((fifth near3 lens) near7 negative) US-PGPUB; {OR 4ON 2015/04/23
near10 inflection USPAT 13:43

S1587 {7786 (second near3 lens) near5 US-PGPUB; {OR 4ON 2015/04/23
positive.clm. USPAT 13:43

S$1588 17030 (third near3 lens) nearb US-PGPUB; {{OR iON 2015/04/23
positive.clm. USPAT 13:43

$1589 {2128 (fifth near3 lens) near5 positive.clm. §US-PGPUB; {{OR JON 2015/04/23
USPAT 13:43

S1590 {1015 (fifth near3 lens) near9 convex.cim. {US-PGPUB; {OR 4ON 2015/04/23
USPAT 13:43

S1591 {453 (fifth near3 lens) nearb US-PGPUB; #OR ON 2015/04/23
aspheric.clm. USPAT 13:43

S$1592 14600 (inflection near2 point).clm. US-PGPUB; #OR ON 2015/04/23
USPAT 13:43

S1593 419 (sixth near3 lens) near10 US-PGPUB; #{OR ON 2015/04/23
concave.clm. USPAT 13:43

S1594 4354 (first near5 lens) near7 convex US-PGPUB; {OR ON 2015/04/23
near5 plastic USPAT 13:43

S1595 {451 (second near5 lens) near7 aspheric {US-PGPUB; {{OR ON 2015/04/23
near5 plastic USPAT 13:43

S1596 {245 (third near5 lens) near7 concave US-PGPUB; §jOR ON 2015/04/23
near5 plastic USPAT 13:43

S1597 {28691 (fourth lens nearb lens) near10 US-PGPUB; §OR ON 2015/04/23
concave USPAT 13:43

S1598 {17736 (fourth lens nearb lens) near10 US-PGPUB; {OR ON 2015/04/23
plastic USPAT 13:43

S1599 {1040 (fourth lens near5 lens) near10 US-PGPUB; {OR ON 2015/04/23
inflection USPAT 13:43

IS1600 {130 \(first near3 lens) near10 positive  {jUS-PGPUB; {OR JON  12015/04/23i
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E i \Inear10 paraxial.cim. JUSPAT i 413:43

S$1601 1786 (second near3 lens) near10 positive §US-PGPUB; {{OR ON 2015/04/23
near10 convex.clm. USPAT 13:43

S1602 {967 (third near3 lens) near10 negative {US-PGPUB; {OR ON 2015/04/23
near10 convex.clm. USPAT 13:43

S1603 {1978 (fourth near3 lens) near10 US-PGPUB; §OR ON 2015/04/23
convex.clm. USPAT 13:43

S$1604 {1925 (third near4 lens) same positive US-PGPUB; {OR ON 2015/04/23
same convex same aspheric USPAT 13:43

S1605 {1511 (fourth near4 lens) same negative  {US-PGPUB; {{OR i4ON 2015/04/23
same convex same aspheric USPAT 13:43

S1606 {1132 S1558 and S1559 and S1604 and US-PGPUB; {{OR 4ON 2015/04/23
S1605 USPAT 13:43

$1607 {1114 S1606 and (diaphragm aperture US-PGPUB; iOR HON 2015/04/23
stop) USPAT 13:43

S1608 637 359/715.ccls. US-PGPUB; {{OR JON 2015/04/23
USPAT 13:43

S1609 {7328 (second near4 lens) same positive  {US-PGPUB; {OR HON 2015/04/23
same concave USPAT 13:43

S$1610 {1885 (second near4 lens) same positive  §US-PGPUB; {{OR ON 2015/04/23
same concave same aspheric USPAT 13:43

S1611 {466 359/717.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1612 {0 "$400" and S1610 US-PGPUB; {{OR HON 2015/04/23
USPAT 13:43

S1613 {0 S1612 and (diaphragm aperture US-PGPUB; {{OR JON 2015/04/23
stop) USPAT 13:43

S1614 {12704 (second near3 lens) near5 positive  §US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43

S1615 410143 (third near3 lens) near5 positive US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1616 {4245 (fifth near3 lens) near5 positive US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1617 {2874 (fifth near3 lens) near9 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1618 {1193 (sixth near3 lens) near10 concave US-PGPUB; {OR ON 2015/04/23
USPAT , 13:43

S1619 1126 (fifth near3 lens) near10 aspheric US-PGPUB; #OR ON 2015/04/23
USPAT 13:43

$1620 {201 S1614 and S1615 and S1616 and US-PGPUB; {OR ON 2015/04/23
S1617 and S1618 and S1619 USPAT 13:43

S1621 {590 359/714.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S$1622 {10098 (first near3 lens) near5 negative US-PGPUB; {OR iON 2015/04/23
USPAT 13:43

$1623 {9511 (second near3 lens) near5 convex US-PGPUB; {{OR JION 2015/04/23
USPAT 13:43

S1624 {3484 (third near3 lens) near5 concave US-PGPUB; {OR JON 2015/04/23
USPAT 13:43

$1625 3470 (fourth near3 lens) near5 convex US-PGPUB; #OR ION 2015/04/23
USPAT 13:43

$1626 {1523 (fifth near3 lens) near5 concave US-PGPUB; #OR JON 2015/04/23
USPAT 13:43

S1627 {404 S1622 and S1623 and S1624 and US-PGPUB; {OR JON 12015/04/23
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S1625 and S1626 USPAT i 13:43 i

S$1628 {10098 (first near3 lens) near5 negative US-PGPUB; iOR ON 2015/04/23
USPAT 13:43

S1629 {9511 (second near3 lens) near5 convex US-PGPUB; iOR ON 2015/04/23
USPAT 13:43

S$1630 {3484 (third near3 lens) near5 concave US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43

S1631 {13470 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1632 {1523 (fifth near3 lens) near5 concave US-PGPUB; {OR {ON 2015/04/23
USPAT 13:43

S1633 {404 S$1628 and S1629 and S1630 and US-PGPUB; {{OR ON 2015/04/23
S1631 and S1632 USPAT 13:43

$1634 {27926 lens near3 housing US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43

S$1635 {6143 (first near3 lens) nearb US-PGPUB; {{OR ON 2015/04/23
negative.clm. USPAT 13:43

S1636 3821 (second near3 lens) nearb US-PGPUB; {OR ON 2015/04/23
convex.clm. USPAT 13:43

S$1637 2040 (third near3 lens) near5 convex.clm. §US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1638 {1419 (fourth near3 lens) nearb US-PGPUB; HOR ON 2015/04/23
convex.clm. USPAT 13:43

S$1639 383 (fifth near3 lens) near10 plastic.clm. §US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43

S1640 139643 distance near10 image.clm. US-PGPUB; #OR HON 2015/04/23
USPAT 13:43

S1641 412354 (first near3 lens) near5 positive US-PGPUB; {OR iON 2015/04/23
USPAT 13:43

S1642 {7377 (second near3 lens) near5 (concave {US-PGPUB; {{OR iON 2015/04/23
biconcave bi-concave) USPAT 13:43

S$1643 {5017 (third near3 lens) near5 (convex) US-PGPUB; i{OR JION 2015/04/23
USPAT 13:43

S1644 {3470 (fourth near3 lens) near5 convex US-PGPUB; {{OR ION 2015/04/23
USPAT 13:43

S1645 {3996 (fifth near3 lens) near7 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:43

S1646 {575 S1641 and S1642 and S1643 and US-PGPUB; {{OR ON 2015/04/23
S1644 and S1645 USPAT 13:43

S1647 {45 ((fifth near3 lens) near7 negative) US-PGPUB; #{OR ON 2015/04/23
near10 inflection USPAT 13:43

S1648 {7786 (second near3 lens) nearb US-PGPUB; {OR ON 2015/04/23
positive.clm. USPAT 13:43

S1649 {7030 (third near3 lens) near5 US-PGPUB; {OR ON 2015/04/23
positive.clm. USPAT 13:43

S1650 {2128 (fifth near3 lens) near5 positive.cim. {US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1651 {1015 (fifth near3 lens) near9 convex.clm. {US-PGPUB; {jOR ON 2015/04/23
USPAT 13:43

S1652 {453 (fifth near3 lens) near5 US-PGPUB; {OR ON 2015/04/23
aspheric.cim. USPAT 13:43

S1653 {4600 (inflection near2 point).cim. US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

iS1654 {419 \(sixth near3 lens) near10 {US-PGPUB; {jOR HON 112015/04/23;
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E i \lconcave.cim. JUSPAT 413:43

$1655 {354 (first near5 lens) near7 convex US-PGPUB; #OR ON 2015/04/23
nearb plastic USPAT 13:43

S1656 {451 (second near5 lens) near7 aspheric {US-PGPUB; {{OR ON 2015/04/23
near5 plastic USPAT 13:43

S1657 {245 (third near5 lens) near7 concave US-PGPUB; §OR ON 2015/04/23
nearb plastic USPAT 13:43

S$1658 {28691 (fourth lens near5 lens) near10 US-PGPUB; {OR ON 2015/04/23
concave USPAT 13:43

S1659 {17736 (fourth lens near5 lens) near10 US-PGPUB; #OR iON 2015/04/23
plastic USPAT 13:43

S1660 {1040 (fourth lens near5 lens) near10 US-PGPUB; {OR iON 2015/04/23
inflection USPAT 13:43

S1661 {1925 (third near4 lens) same positive US-PGPUB; iOR iON 2015/04/23
same convex same aspheric USPAT 13:43

S1662 {1511 (fourth near4 lens) same negative {US-PGPUB; i{OR JION 2015/04/23
same convex same aspheric USPAT 13:43

S$1663 {1132 S1609 and S1610 and S1661 and US-PGPUB; {iOR JION 2015/04/23
51662 USPAT 13:43

S1664 {1114 S1663 and (diaphragm aperture US-PGPUB; {OR ON 2015/04/23
stop) USPAT 13:43

$1665 {637 359/715.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1666 {5423 (first near3 lens near3 group) near5 {US-PGPUB; {OR JON 2015/04/23
positive USPAT 13:43

S1667 {5244 (second near3 lens near3 group) US-PGPUB; {{OR JON 2015/04/23
near5 negative USPAT 13:43

S1668 {4562 (third near3 lens near3 group) near5 }§US-PGPUB; {{OR ON 2015/04/23
positive USPAT 13:43

S1669 {2323 (fourth near3 lens near3 group) US-PGPUB; {OR ON 2015/04/23
near5 negative USPAT 13:43

S1670 {1481 (fifth near3 lens near3 group) near5 {§US-PGPUB; {iOR ON 2015/04/23
positive USPAT 13:43

S1671 129778 aperture near3 stop US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1672 {7328 (second near4 lens) same positive  §US-PGPUB; {OR ON 2015/04/23
same concave USPAT ; 13:43

S$1673 {1885 (second near4 lens) same positive  §US-PGPUB; {{OR ON 2015/04/23
same concave same aspheric USPAT 13:43

S1674 {466 359/717.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1675 {738 ((second near4 lens) near20 positive {US-PGPUB; {OR ON 2015/04/23
near20 concave near20 aspheric) USPAT 13:43

S1676 {738 S1675 and S1673 US-PGPUB; {OR iON 2015/04/23
USPAT 13:43

S1677 4728 S1676 and (diaphragm aperture US-PGPUB; {{OR JION 2015/04/23
stop) USPAT 13:43

S1678 {12704 (second near3d lens) near5 positive  {US-PGPUB; {OR JON 2015/04/23
USPAT 13:43

S1679 {10143 (third near3 lens) near5 positive US-PGPUB; #OR ION 2015/04/23
USPAT 13:43

S$1680 {4245 (fifth near3 lens) near5 positive US-PGPUB; #OR JON 2015/04/23
USPAT 13:43

S1681 {2874 (fifth near3 lens) near9 convex US-PGPUB; {OR JION 12015/04/23
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USPAT i 13:43 :

S1682 {1193 (sixth near3 lens) near10 concave US-PGPUB; iOR ON 2015/04/23
USPAT 13:43

S1683 {1126 (fifth near3 lens) near10 aspheric US-PGPUB; iOR ON 2015/04/23
USPAT 13:43

S$1684 {201 S1678 and S1679 and $1680 and US-PGPUB; {OR ON 2015/04/23
S1681 and S1682 and S1683 USPAT 13:43

S1685 {590 359/714.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1686 {10098 (first near3 lens) near5 negative US-PGPUB; {OR {ON 2015/04/23
USPAT 13:43

$1687 {9511 (second near3 lens) near5 convex US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43

S1688 {3484 (third near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1689 {3470 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

$1690 {1523 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1691 {404 S1686 and S1687 and S1688 and US-PGPUB; {OR ON 2015/04/23
S1689 and S1690 USPAT 13:43

S1692 {10098 (first near3 lens) near5 negative US-PGPUB; HOR ON 2015/04/23
USPAT 13:43

S$1693 {9511 (second near3 lens) near5 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:43

S1694 113484 (third near3 lens) near5 concave US-PGPUB; {OR 4ON 2015/04/23
USPAT 13:43

S1695 13470 (fourth near3 lens) near5 convex US-PGPUB; {OR iON 2015/04/23
USPAT 13:43

S$1696 {1523 (fifth near3 lens) near5 concave US-PGPUB; {{OR iON 2015/04/23
USPAT 13:43

S$1697 4404 S$1692 and S1693 and S1694 and US-PGPUB; {{OR JION 2015/04/23
S1695 and S1696 USPAT 13:43

51698 127926  iilens near3 housing US-PGPUB; {OR JON 2015/04/23
USPAT 13:43

S$1699 4982 ((first near3 lens) near10 (positive) {US-PGPUB; {OR ON 2015/04/23
near15 (convex)) USPAT 13:43

S$1700 {5384 ((second near3 lens) near10 US-PGPUB; #OR ON 2015/04/23
(positive) near15 (convex)) USPAT 13:43

S1701 {2056 (third near3 lens) near5 negative US-PGPUB; #{OR ON 2015/04/23
near15 (concave) USPAT 13:43

S1702 {1986 (fourth near3 lens) near10 positive §US-PGPUB; {{OR ON 2015/04/23
near10 concave USPAT 13:43

$1703 {599 S1699 and S1700 and S1701 and US-PGPUB; {OR ON 2015/04/23
S1702 USPAT 13:43

S1704 2690860 {j(diaphragm stop aperture) US-PGPUB; §jOR ON 2015/04/23
USPAT 13:43

S1705 {1686 maximum near3 angle near3 view  {US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43

S17086 {4982 ((first near3 lens) near10 (positive) {US-PGPUB; {{OR ON 2015/04/23
near15 (convex)) USPAT 13:43

S1707 {5384 ((second near3 lens) near10 US-PGPUB; {OR ON 2015/04/23
(positive) near15 (convex)) USPAT 13:43

[S1708 {2056  ii(third near3 lens) near5 negative  {US-PGPUB; {OR HON 112015/04/23;
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E i \Inear15 (concave) JUSPAT i 413:43
S$1709 #1986 (fourth near3 lens) near10 positive  §US-PGPUB; {{OR ON 2015/04/23
near10 concave USPAT 13:43
S1710 {599 S1706 and S1707 and $1708 and US-PGPUB; {OR ON 2015/04/23
S1709 USPAT 13:43
S1711 2690860 ii(diaphragm stop aperture) US-PGPUB; §OR ON 2015/04/23
USPAT 13:43
S1712 580 S1710 and S1711 US-PGPUB; §OR ON 2015/04/23
USPAT 13:43
S1713 §191 S1712 and (inflection near3 point) US-PGPUB; #{OR i4ON 2015/04/23
USPAT 13:43
S1714 §1224 359/687.ccls. US-PGPUB; {{OR 4ON 2015/04/23
USPAT 13:43
S1715 {6972 (wide-angle "wide angle" wideangle) {US-PGPUB; {{OR HON 2015/04/23
same condition USPAT 13:43
S1716 {2863 (wide-angle "wide angle" wideangle) {US-PGPUB; i{OR JON 2015/04/23
same condition same (focal near3 USPAT 13:43
length)
S1717 42619 (focal near3 length near3 first adj US-PGPUB; {{OR HON 2015/04/23
lens adj4 group) USPAT 13:43
S$1718 {7129 (focal near3 length near3 first adj US-PGPUB; #OR JION 2015/04/23
lens) USPAT ; 13:43
S1719 {2619 S1717 with $1718 US-PGPUB; iOR ON 2015/04/23
USPAT i 13:43
S1720 {288 359/773.ccls. US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43
S1721 {12354  {(first near3 lens near5 positive) US-PGPUB; {OR ON 2015/04/23
USPAT : 13:43
S1722 410143 (third near3 lens near5 positive) US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S1723 {11978 (second near3 lens near5 negative) {US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43
S1724 {5982 (fourth near3 lens near5 negative)  {US-PGPUB; {{OR ON 2015/04/23
USPAT §13:43
S1725 {4793 S1721 and S1722 and S1723 and US-PGPUB; {jOR ON 2015/04/23
S1724 USPAT 13:43
S$1726 {2619 (focal near3 length near3 first adj US-PGPUB; {OR ON 2015/04/23
lens adj4 group) USPAT 13:43
S1727 §7129 (focal near3 length near3 first adj US-PGPUB; iOR ON 2015/04/23
lens) USPAT 13:43
S1728 {2619 S1726 and S1727 US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S$1730 {273 S1720 not S1729 US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1731 #3207 (focal near3 length near10 zoom US-PGPUB; {OR ON 2015/04/23
near10 (telephoto tele-photo)) USPAT 13:43
S$1734 {170 1/t US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S1735 {556 1/ US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43
S1736 §557 f/11 US-PGPUB; {iOR ON 2015/04/23
USPAT 13:43
S1737 {1224 359/687.ccls. US-PGPUB; #OR JON 2015/04/23
USPAT 13:43
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S1738 {7328 (second near4 lens) same positive  {US-PGPUB; {{OR i4ON 2015/04/23
same concave USPAT 13:43

S1739 {1885 (second near4 lens) same positive  {US-PGPUB; {OR 4ON 2015/04/23
same concave same aspheric USPAT 13:43

S$1740 {1925 (third near4 lens) same positive US-PGPUB; {OR HON 2015/04/23
same convex same aspheric USPAT 13:43

S1741 {1511 (fourth near4 lens) same negative  {US-PGPUB; {{OR JON 2015/04/23
same convex same aspheric USPAT 13:43

S1742 {1132 S1738 and S1739 and $1740 and US-PGPUB; {{OR ON 2015/04/23
S1741 USPAT 13:43

S$1743 {5423 (first near3 lens near3 group) near5 {US-PGPUB; iiOR ON 2015/04/23
positive USPAT 13:43

S1744 5244 (second near3 lens near3 group) US-PGPUB; #OR ON 2015/04/23

near5 negative USPAT 13:43 ;

S1745 {4562 (third near3 lens near3 group) near5{US-PGPUB; {OR ON 2015/04/23
positive USPAT 13:43

S$1746 {2323 (fourth near3 lens near3 group) US-PGPUB; {{OR JON 2015/04/23
near5 negative USPAT 13:43

S1747 {1481 (fifth near3 lens near3 group) near5 {jUS-PGPUB; {iOR ON 2015/04/23
positive USPAT 13:43

S1748 429778 aperture near3 stop US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1749 {7328 (second near4 lens) same positive  §US-PGPUB; {{OR ON 2015/04/23
same concave USPAT 13:43

S$1750 {1885 (second near4 lens) same positive  §US-PGPUB; {OR ON 2015/04/23
same concave same aspheric USPAT 13:43

S1751 {738 ((second near4 lens) near20 positive §US-PGPUB; {OR ON 2015/04/23
near20 concave near20 aspheric) USPAT i 13:43

S1752 {738 S1751 and S1750 US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1753 412704 (second near3 lens) near5 positive  §US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43

S1754 410143 (third near3 lens) near5 positive US-PGPUB; {OR iON 2015/04/23
USPAT 13:43

S1755 {4245 (fifth near3 lens) near5 positive US-PGPUB; {{OR iON 2015/04/23
USPAT 13:43

S1756 {2874 (fifth near3 lens) near9 convex US-PGPUB; i{OR JION 2015/04/23
USPAT 13:43

S1757 {1193 (sixth near3 lens) near10 concave US-PGPUB; {OR JION 2015/04/23
USPAT 13:43

S1758 {1126 (fifth near3 lens) near10 aspheric US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1759 {10098 (first near3 lens) nearb negative US-PGPUB; #OR ON 2015/04/23
USPAT : 13:43

S1760 {9511 (second near3 lens) near5 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:43

S1761 {3484 (third near3 lens) near5 concave US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43

S1762 {3470 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1763 {1523 (fifth near3 lens) near5 concave US-PGPUB; #{OR ON 2015/04/23
USPAT 13:43

S1764 {10098 (first near3 lens) nearb negative US-PGPUB; OR ON 2015/04/23
USPAT ! 13:43
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S1765 {9511 (second near3 lens) near5 convex US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43
S1766 {13484 (third near3 lens) near5 concave US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43
S1767 43470 (fourth near3 lens) nearb convex US-PGPUB; {OR HON 2015/04/23
USPAT 13:43
S1768 1523 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S1769 {8448 (first near3 lens) near5 negative FPRS; EPG; {OR ON 2015/04/23
JPO; 13:43
DERWENT
S1770 4321 (second near3 lens) near5 convex FPRS; EPO; {OR ON 2015/04/23
JPO; 13:43
\\\\\\\\\\\\\\\\\ DERWENT i
S1771 {1863 (third near3 lens) near5 concave FPRS; EPG; {OR HON 2015/04/23
JPO; 13:43
DERWENT
S1772 {1527 (fourth near3 lens) near5 convex FPRS; EPO; {OR ON 2015/04/23
JPO; 13:43
DERWENT
S1773 {819 (fifth near3 lens) near5 concave FPRS; EPO; {{OR ON 2015/04/23
JPO; 13:43
DERWENT
S1774 {10098 (first near3 lens) near5 negative US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S1775 {9511 (second near3 lens) near5 convex US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43
S1776 {3484 (third near3 lens) near5 concave US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43
S1777 §3470 (fourth near3 lens) near5 convex US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43
S1778 {1523 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S1779 {12354 (first near3 lens) nearb positive US-PGPUB; {OR HON 2015/04/23
USPAT 13:43
S1780 {7377 (second near3d lens) near5 (concave {US-PGPUB; {OR 4ON 2015/04/23
biconcave bi-concave) USPAT 13:43
S1781 {5017 (third near3 lens) near5 (convex) US-PGPUB; {OR iON 2015/04/23
USPAT 13:43
S$1782 {3470 (fourth near3 lens) near5 convex US-PGPUB; {OR JION 2015/04/23
USPAT 13:43
S$1783 13996 (fifth near3 lens) near7 negative US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S1784 {1925 (third near4 lens) same positive US-PGPUB; {iOR ON 2015/04/23
same convex same aspheric USPAT ; 13:43
S$1785 {1511 (fourth near4 lens) same negative  {US-PGPUB; {{OR ON 2015/04/23
same convex same aspheric USPAT : 13:43
S1786 {1132 S1749 and S1750 and $1784 and US-PGPUB; {{OR ON 2015/04/23
S1785 USPAT 13:43
S1787 {7328 (second near4 lens) same positive  {US-PGPUB; {OR ON 2015/04/23
same concave USPAT 13:43
S$1788 {1885 (second near4 lens) same positive  {{US-PGPUB; {{OR ON 2015/04/23
same concave same aspheric USPAT 13:43
S1789 {1885 S1787 and S1788 US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
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S1790 738 ((second near4 lens) near20 positive §US-PGPUB; {OR ON 2015/04/23
near20 concave near20 aspheric) USPAT 13:43
S1791 {738 S1790 and S1788 US-PGPUB; {{OR JON 2015/04/23
USPAT 13:43
S$1792 {12704 (second near3 lens) near5 positive  {US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43
S1793 410143 (third near3 lens) near5 positive US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S1794 {4245 (fifth near3 lens) near5 positive US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S1795 {2874 (fifth near3 lens) near9 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S1796 {1193 (sixth near3 lens) near10 concave US-PGPUB; §OR ON 2015/04/23
USPAT 13:43
S1797 1126 (fifth near3 lens) near10 aspheric US-PGPUB; #OR HON 2015/04/23
USPAT 13:43
S1798 {956 (G02B13/0045).CPC. US-PGPUB; {OR 4ON 2015/04/23
USPAT 13:43
S1799 410098 (first near3 lens) near5 negative US-PGPUB; {OR iON 2015/04/23
USPAT 13:43
S1800 {9511 (second near3 lens) near5 convex US-PGPUB; {{OR iON 2015/04/23
USPAT 13:43
S1801 {3484 (third near3 lens) near5 concave US-PGPUB; {OR JION 2015/04/23
USPAT 13:43
$1802 {3470 (fourth near3 lens) near5 convex US-PGPUB; {{OR iION 2015/04/23
USPAT 13:43
S$1803 {1523 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT ; 13:43
S$1804 404 S1799 and S1800 and S1801 and US-PGPUB; {{OR ON 2015/04/23
S1802 and S1803 USPAT 13:43
S1805 126472 lens near3 barrel US-PGPUB; iOR ON 2015/04/23
USPAT 13:43
S$1806 {10098 (first near3 lens) near5 negative US-PGPUB; #OR ION 2015/04/23
USPAT 13:43
S$1807 {9511 (second near3 lens) near5 convex US-PGPUB; #OR HON 2015/04/23
USPAT 13:43
S1808 {3484 (third near3 lens) near5 concave US-PGPUB; {jOR ON 2015/04/23
USPAT 13:43
S1809 13470 (fourth near3 lens) near5 convex US-PGPUB; §jOR JON 2015/04/23
USPAT 13:43
$1810 {1523 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S1811 §404 S1806 and S1807 and S1808 and US-PGPUB; iOR ON 2015/04/23
S1809 and S1810 USPAT ! 13:43
S1812 {8448 (first near3 lens) near5 negative FPRS; EPO; {OR ON 2015/04/23
JPO; 13:43
DERWENT :
S1813 {4321 (second near3 lens) near5 convex FPRS; EPO; iOR ON 2015/04/23
JPO; 13:43
DERWENT
S1814 {1863 (third near3 lens) near5 concave FPRS; EPO; §iOR YON 2015/04/23
JPO; 13:43
DERWENT
S1815 §1527 (fourth near3 lens) near5 convex FPRS; EPO; jjOR ON 2015/04/23
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JPO; 13:43
DERWENT
S1816 {819 (fifth near3 lens) near5 concave FPRS; EPG; iOR 4ON 2015/04/23
JPO; 13:43
DERWENT
S1817 {29 S1812 and S1813 and S1814 and FPRS; EPC; {{OR 4ON 2015/04/23
S1815 and S1816 JPO; 13:43
DERWENT :
S$1818 871 (axial near3 distance) same (first US-PGPUB; #OR ON 2015/04/23
near3 lens) same (second near3 USPAT 13:43
lens) :
S1819 {10098 (first near3 lens) near5 negative US-PGPUB; {OR ON 2015/04/23
USPAT , 13:43
$1820 49511 (second near3 lens) near5 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
$1821 13484 (third near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S1822 43470 (fourth near3 lens) near5 convex US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44
$1823 {1523 (fifth near3 lens) near5 concave US-PGPUB; iOR ON 2015/04/23
USPAT 13:44
S$1824 4404 S1819 and S1820 and $1821 and US-PGPUB; {{OR JION 2015/04/23
S$1822 and S1823 USPAT 13:44
S1825 {12354 (first near3 lens) near5 positive US-PGPUB; iOR JION 2015/04/23
USPAT 13:44
$1826 {7377 (second near3 lens) near5 (concave {US-PGPUB; i{iOR JON 2015/04/23
biconcave bi-concave) USPAT 13:44
$1827 #5017 (third near3 lens) near5 (convex) US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
51828 {3470 (fourth near3 lens) near5 convex US-PGPUB; #OR JION 2015/04/23
USPAT 13:44
$1829 13996 (fifth near3 lens) near7 negative US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44
S$1830 {354 (first near5 lens) near7 convex US-PGPUB; {OR ON 2015/04/23
nearb plastic USPAT 13:44
S1831 1451 (second nearb lens) near7 aspheric  {US-PGPUB; {{OR ON 2015/04/23
near5 plastic USPAT 13:44
$1832 {245 (third nearb lens) near7 concave US-PGPUB; #iOR HON 2015/04/23
near5 plastic USPAT 13:44
$1833 {17736 (fourth lens nearb lens) near10 US-PGPUB; {OR YON 2015/04/23
plastic USPAT 13:44
$1834 {1040 (fourth lens nearb lens) near10 US-PGPUB; #OR ON 2015/04/23
inflection USPAT 13:44
S$1835 {130 (first near3 lens) near10 positive US-PGPUB; {OR iON 2015/04/23
near10 paraxial.clm. USPAT 13:44
$1836 {1786 (second near3 lens) near10 positive {US-PGPUB; {{OR JION 2015/04/23
near10 convex.clm. USPAT 13:44
$1837 {967 (third near3 lens) near10 negative  {US-PGPUB; {{OR HON 2015/04/23
near10 convex.clm. USPAT 13:44
$1838 {1978 (fourth near3 lens) near10 US-PGPUB; {OR ON 2015/04/23
convex.clm. USPAT : 13:44
S$1839 {1925 (third near4 lens) same positive US-PGPUB; {OR ON 2015/04/23
same convex same aspheric USPAT 13:44
$1840 {1511 (fourth near4 lens) same negative {US-PGPUB; {OR ON 2015/04/23
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same convex same aspheric USPAT ; 13:44 :

S1841 {1132 S1787 and S1788 and S1839 and US-PGPUB; {{OR ON 2015/04/23
S1840 USPAT 13:44

S1842 {5423 (first near3 lens near3 group) near5 {US-PGPUB; {OR ON 2015/04/23
positive USPAT 13:44

$1843 {5244 (second near3 lens near3 group) US-PGPUB; {{OR ON 2015/04/23
near5 negative USPAT 13:44

S1844 {4562 (third near3 lens near3 group) near5{US-PGPUB; {{OR ON 2015/04/23
positive USPAT 13:44

S1845 12323 (fourth near3 lens near3 group) US-PGPUB; {OR 4ON 2015/04/23
nearb negative USPAT 13:44

S1846 {1481 (fifth near3 lens near3 group) near5 {US-PGPUB; {{OR ON 2015/04/23
positive USPAT 13:44

S1847 429778 aperture near3 stop US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S1848 {555 S1842 and S1843 and S1844 and US-PGPUB; {iOR ON 2015/04/23
S1845 and S1846 and S1847 USPAT 13:44

S1849 {1427 359/649-652.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S$1850 {7328 (second near4 lens) same positive  §US-PGPUB; {OR ON 2015/04/23
same concave USPAT 13:44

S1851 {1885 (second near4 lens) same positive  {US-PGPUB; {OR ON 2015/04/23
same concave same aspheric USPAT 13:44

S1852 {11885 S1850 and S1851 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S$1853 4738 ((second near4 lens) near20 positive {US-PGPUB; {{OR 4ON 2015/04/23
near20 concave near20 aspheric) USPAT 13:44

S1854 {738 S1853 and S1851 US-PGPUB; {{OR 4ON 2015/04/23
USPAT 13:44

S$1855 {12704 (second near3 lens) near5 positive {US-PGPUB; {{OR iON 2015/04/23
USPAT 13:44

S$1856 {10143 (third near3 lens) near5 positive US-PGPUB; i{OR JION 2015/04/23
USPAT 13:44

S1857 {4245 (fifth near3 lens) near5 positive US-PGPUB; {{OR ION 2015/04/23
USPAT 13:44

S1858 {2874 (fifth near3 lens) near9 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

S$1859 {1193 (sixth near3 lens) near10 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

S1860 {1126 (fifth near3 lens) near10 aspheric US-PGPUB; #{OR ON 2015/04/23
USPAT 13:44

S1861 {956 (G02B13/0045).CPC. US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44

S$1862 {10098 (first near3 lens) near5 negative US-PGPUB; §OR ON 2015/04/23
USPAT 13:44

$1863 {9511 (second near3 lens) near5 convex US-PGPUB; {jOR ON 2015/04/23
USPAT 13:44

S1864 113484 (third near3 lens) near5 concave US-PGPUB; §OR ON 2015/04/23
USPAT 13:44

$1865 {3470 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

51866 {1523 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

IS1867 {{404 151862 and S1863 and S1864 and  {|US-PGPUB; {OR HON 112015/04/23;
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E i 151865 and S1866 JUSPAT i 113:44

S1868 26472 lens near3 barrel US-PGPUB; iOR ON 2015/04/23
USPAT 13:44

S1869 {10098 (first near3 lens) near5 negative US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S1870 {9511 (second near3 lens) near5 convex US-PGPUB; §OR ON 2015/04/23
USPAT 13:44

$1871 {3484 (third near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S1872 43470 (fourth near3 lens) near5 convex US-PGPUB; {OR JON 2015/04/23
USPAT 13:44

S1873 {1523 (fifth near3 lens) near5 concave US-PGPUB; {OR 4ON 2015/04/23
USPAT 13:44

S1874 4404 S1869 and S1870 and S1871 and US-PGPUB; {{OR HON 2015/04/23
S1872 and S1873 USPAT 13:44

S1875 {4982 ((first near3 lens) near10 (positive) {US-PGPUB; i{OR JON 2015/04/23
near15 (convex)) USPAT 13:44

S1876 {5384 ((second near3 lens) near10 US-PGPUB; iOR HON 2015/04/23
(positive) near15 (convex)) USPAT 13:44

$1877 {2056 (third near3 lens) near5 negative US-PGPUB; {OR ON 2015/04/23
near15 (concave) USPAT 13:44

51878 {1986 (fourth near3 lens) near10 positive §US-PGPUB; {{OR ON 2015/04/23
near10 concave USPAT 13:44

S1879 §599 S1875 and S1876 and S1877 and US-PGPUB; {{OR HON 2015/04/23
S1878 USPAT 13:44

$1880 2690860 ii(diaphragm stop aperture) US-PGPUB; {{OR JON 2015/04/23
USPAT 13:44

$1881 1580 S1879 and S1880 US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44

$1882 {1686 maximum near3 angle near3 view US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S$1883 4982 ((first near3 lens) near10 (positive) US-PGPUB; {iOR ON 2015/04/23
near15 (convex)) USPAT 13:44

51884 {5384 ((second near3 lens) near10 US-PGPUB; {OR ON 2015/04/23
(positive) near15 (convex)) USPAT 13:44

51885 {2056 (third near3 lens) near5 negative US-PGPUB; {OR ON 2015/04/23
near15 (concave) USPAT ; 13:44

S1886 {1986 (fourth near3 lens) near10 positive §US-PGPUB; {{OR ON 2015/04/23
near10 concave USPAT 13:44

51887 1599 S1883 and S1884 and S1885 and US-PGPUB; {OR ON 2015/04/23
51886 USPAT 13:44

$1888 2690860 {i(diaphragm stop aperture) US-PGPUB; {iOR ON 2015/04/23
USPAT 13:44

51889 {1580 51887 and S1888 US-PGPUB; {OR iON 2015/04/23
USPAT 13:44

S$1890 {191 S1889 and (inflection near3 point)  {{US-PGPUB; {OR JION 2015/04/23
USPAT 13:44

S1891 909 HFOV US-PGPUB; {OR JON 2015/04/23
USPAT 13:44

S$1892 {9689 ((first near3 lens) near10 US-PGPUB; #OR ION 2015/04/23
positive).clm. USPAT 13:44

S$1893 {8642 (second near3 lens) near10 US-PGPUB; #OR JON 2015/04/23
positive.clm. USPAT 13:44

S1894 {7584 third near3 lens near10 US-PGPUB; {OR JION §2015/04/23
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positive.clm. USPAT 13:44 :
$1895 {220 paraxial near3 region.clm. US-PGPUB; iOR ON 2015/04/23
USPAT 13:44
S1896 {3919 fourth near3 lens near10 US-PGPUB; iOR ON 2015/04/23
negative.clm. USPAT 13:44
$1897 {6884 aspheric.clm. US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S1898 {12746 first near3 lens near3 unit nearb US-PGPUB; {OR ON 2015/04/23
positive USPAT 13:44
S1899 12703 second near3 lens near3 unit near5 {{US-PGPUB; {OR 4ON 2015/04/23
negative USPAT 13:44
S$1900 {9637 reflecting near3 unit US-PGPUB; {{OR JON 2015/04/23
USPAT 13:44
S1901 {3920 rear near3 lens near3 group US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S$1902 {2040 first near3 lens near3 unit near5 US-PGPUB; {OR ON 2015/04/23
positive.clm. USPAT 13:44
S$1903 {1865 second near3 lens near3 unit near5 {US-PGPUB; {OR ON 2015/04/23
negative.clm. USPAT 13:44
S$1904 {3397 reflecting near3 unit.cim. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S1905 {1346 rear near3 lens near3 group.clm. US-PGPUB; HOR ON 2015/04/23
USPAT 13:44
S$19086 4306 fixing near3 diaphragm.cim. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S$1907 15865 optical near3 set.clm. US-PGPUB; #OR HON 2015/04/23
USPAT 13:44
S1908 455050  (ffirst near3 lens.cim. US-PGPUB; 1OR JON 2015/04/23
USPAT 13:44
S$1909 151278  {isecond near3 lens.cim. US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44
S1910 §16152  iithird near3 lens.cim. US-PGPUB; 3OR JON 2015/04/23
USPAT 13:44
S1911 {8685 fourth near3 lens.cim. US-PGPUB; #{OR ION 2015/04/23
USPAT 13:44
S$1912 150102 convex near3 surface.clm. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S$1913 {7328 (second near4 lens) same positive  §US-PGPUB; {{OR ON 2015/04/23
same concave USPAT 13:44
S1914 {1885 (second near4 lens) same positive  §US-PGPUB; {OR ON 2015/04/23
same concave same aspheric USPAT 13:44
S$1915 {1885 S1913 and S1914 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S$1916 {7328 (second near4 lens) same positive  {US-PGPUB; {{OR ON 2015/04/23
same concave USPAT 13:44
S1917 {1885 (second near4 lens) same positive  {US-PGPUB; {OR ON 2015/04/23
same concave same aspheric USPAT 13:44
S$1918 {466 359/717 .ccls. US-PGPUB; §OR ON 2015/04/23
USPAT 13:44
S1919 {8448 (first near3 lens) near5 negative FPRS; EPO; iOR JON 2015/04/23
JPO; 13:44
DERWENT
$1920 {4321 (second near3 lens) near5 convex {FPRS; EPO; jjOR ON 2015/04/23
JPO; 13:44
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DERWENT 3
S$1921 {1863 (third near3 lens) near5 concave FPRS; EPG; {OR JON 2015/04/23
JPO; 13:44
DERWENT
§$1922 {1527 (fourth near3 lens) near5 convex FPRS; EPO; iOR HON 2015/04/23
JPO; : 13:44
DERWENT
$1923 {819 (fifth near3 lens) near5 concave FPRS; EPO; {OR HON 2015/04/23
JPO; 13:44
DERWENT
S1924 {29 S1919 and S1920 and $1921 and FPRS; EPO; {OR 4ON 2015/04/23
S$1922 and $1923 JPO; 13:44
DERWENT ;
$1925 46143 (first near3 lens) nearb US-PGPUB; #OR ON 2015/04/23
negative.clm. USPAT 13:44
$1926 13821 (second near3 lens) near5 US-PGPUB; {OR ON 2015/04/23
convex.clm. USPAT 13:44
$1927 {2040 (third near3 lens) near5 convex.cim. {US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
51928 {1419 (fourth near3 lens) near5 US-PGPUB; {{OR ON 2015/04/23
convex.clm. USPAT 13:44
$1929 1383 (fifth near3 lens) near10 plastic.clm. §US-PGPUB; :iOR JION 2015/04/23
USPAT 13:44
S1930 1139643 distance near10 image.cim. US-PGPUB; #{OR JON 2015/04/23
USPAT 13:44
S$1931 {871 (axial near3 distance) same (first US-PGPUB; #OR JON 2015/04/23
neard lens) same (second near3 USPAT 13:44
lens)
$1932 {10098 (first near3 lens) near5 negative US-PGPUB; {OR 4ON 2015/04/23
USPAT 13:44
S1933 {9511 (second near3 lens) near5 convex US-PGPUB; {OR JON 2015/04/23
USPAT 13:44
S1934 3484 (third near3 lens) near5 concave US-PGPUB; {OR ION 2015/04/23
USPAT 13:44
S$1935 {3470 (fourth near3 lens) near5 convex US-PGPUB; #OR JION 2015/04/23
USPAT 13:44
S$1936 {1523 (fifth near3 lens) near5 concave US-PGPUB; {OR ION 2015/04/23
USPAT 13:44
$1937 {404 S$1932 and S1933 and $1934 and US-PGPUB; {{OR ON 2015/04/23
S1935 and S1936 USPAT 13:44
$1938 {12354 (first near3 lens) nearb positive US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S1939 47377 (second near3 lens) near5 (concave {US-PGPUB; {OR ON 2015/04/23
biconcave bi-concave) USPAT 13:44
$1940 {5017 (third near3 lens) near5 (convex) US-PGPUB; {OR YON 2015/04/23
USPAT 13:44
S1941 43470 (fourth near3 lens) near5 convex US-PGPUB; §OR ON 2015/04/23
USPAT 13:44
S1942 {3996 (fifth near3 lens) near7 negative US-PGPUB; #OR iON 2015/04/23
USPAT 13:44
S$1943 {575 S1938 and $1939 and S1940 and US-PGPUB; {OR JION 2015/04/23
S1941 and S1942 USPAT 13:44
S$1944 445 ((fifth near3 lens) near7 negative) US-PGPUB; {OR HON 2015/04/23
near10 inflection USPAT { 13:44
! I | |
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S1945 {7786 (second near3 lens) nearb US-PGPUB; #OR i4ON 2015/04/23
positive.clm. USPAT 13:44

$1946 {7030 (third near3 lens) nearb US-PGPUB; {OR 4ON 2015/04/23
positive.clm. USPAT 13:44

$1947 {2128 (fifth near3 lens) near5 positive.clm. {US-PGPUB; {{OR HON 2015/04/23
USPAT 13:44

51948 {1015 (fifth near3 lens) near9 convex.clm. {US-PGPUB; ;iOR JON 2015/04/23
USPAT 13:44

51949 {453 (fifth near3 lens) near5 US-PGPUB; iOR ON 2015/04/23
aspheric.clm. USPAT 13:44

S$1950 4600 (inflection near2 point).clm. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

S$1951 {419 (sixth near3 lens) near10 US-PGPUB; #OR ON 2015/04/23

concave.clm. USPAT 13:44 ;

S1952 {354 (first near5 lens) near7 convex US-PGPUB; #{OR ON 2015/04/23
nearb plastic USPAT 13:44

S1953 {451 (second near5 lens) near7 aspheric {US-PGPUB; {{OR JON 2015/04/23
near5 plastic USPAT 13:44

S1954 {245 (third nearb lens) near7 concave US-PGPUB; {OR ON 2015/04/23
near5 plastic USPAT 13:44

S1955 {28691 (fourth lens near5 lens) near10 US-PGPUB; {OR ON 2015/04/23
concave USPAT 13:44

S1956 {17736  {(fourth lens near5 lens) near10 US-PGPUB; {iOR ON 2015/04/23
plastic USPAT 13:44

S$1957 1040 (fourth lens near5 lens) near10 US-PGPUB; {OR ON 2015/04/23
inflection USPAT 13:44

S1958 {130 (first near3 lens) near10 positive US-PGPUB; {OR ON 2015/04/23
near10 paraxial.clm. USPAT : 13:44

S1959 1786 (second near3 lens) near10 positive {US-PGPUB; {{OR ON 2015/04/23
near10 convex.clm. USPAT 13:44

S1960 4967 (third near3 lens) near10 negative  {US-PGPUB; {{OR ON 2015/04/23
near10 convex.clm. USPAT 13:44

S1961 {1978 (fourth near3 lens) near10 US-PGPUB; {OR iON 2015/04/23
convex.cim. USPAT 13:44

S$1962 {1925 (third near4 lens) same positive US-PGPUB; {OR iON 2015/04/23
same convex same aspheric USPAT 13:44

S1963 {1511 (fourth near4 lens) same negative  {US-PGPUB; {{OR JION 2015/04/23
same convex same aspheric USPAT 13:44

S1964 {1132 S1916 and S1917 and S1962 and US-PGPUB; {OR JION 2015/04/23
S1963 USPAT 13:44

S$1965 {1114 S1964 and (diaphragm aperture US-PGPUB; {OR ON 2015/04/23
stop) USPAT 13:44

$1966 {637 359/715.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT . 13:44

S1967 {7328 (second near4 lens) same positive  {US-PGPUB; {OR ON 2015/04/23
same concave USPAT 13:44

S1968 {1885 (second near4 lens) same positive  {US-PGPUB; {{OR ON 2015/04/23
same concave same aspheric USPAT 13:44

$1969 {466 359/717.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

$1970 {0 "$400" and S1968 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S$1971 {0 S1970 and (diaphragm aperture US-PGPUB; {OR ON 2015/04/23
stop) USPAT ! 13:44

file:///Cl/Users/jjones4/Documents/e-Red%20Folder/14226172/EASTSearchHistory.14226172_Accessible Version.htm[6/26/2015 12:41:59 PM]

Apple v. Corephotonics

Page 49 of 287

Apple Ex. 1011



EAST Search History

$1972 {12704 (second near3 lens) near5 positive  §US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44
S1973 {10143 (third near3 lens) near5 positive US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S1974 44245 (fifth near3 lens) nearb positive US-PGPUB; #OR HON 2015/04/23
USPAT 13:44
$1975 {2874 (fifth near3 lens) near9 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S1976 {1193 (sixth near3 lens) near10 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S1977 {1126 (fifth near3 lens) near10 aspheric US-PGPUB; HOR ON 2015/04/23
USPAT 13:44
$1978 {201 S1972 and $1973 and S1974 and US-PGPUB; {iOR ON 2015/04/23
S1975 and S1976 and S1977 USPAT 13:44
S$1979 590 359/714.ccls. US-PGPUB; {OR 4ON 2015/04/23
USPAT 13:44
S1980 {10098 (first near3 lens) near5 negative US-PGPUB; {iOR ION 2015/04/23
USPAT 13:44
S$1981 {9511 (second near3 lens) near5 convex US-PGPUB; iOR ON 2015/04/23
USPAT 13:44
$1982 {3484 (third near3 lens) near5 concave US-PGPUB; iOR JION 2015/04/23
USPAT ‘ 13:44
51983 {3470 (fourth near3 lens) near5 convex US-PGPUB; iOR ON 2015/04/23
USPAT ; 13:44
$1984 11523 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
$1985 {404 S1980 and S1981 and $1982 and US-PGPUB; {OR ON 2015/04/23
S1983 and S1984 USPAT : 13:44
S1986 {10098 (first near3 lens) near5 negative US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S$1987 {9511 (second near3 lens) near5 convex US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44
51988 {3484 (third near3 lens) near5 concave US-PGPUB; {{OR ON 2015/04/23
USPAT §13:44
$1989 13470 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S$1990 {1523 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S1991 {404 S1986 and S1987 and S1988 and US-PGPUB; {{OR ON 2015/04/23
S1989 and S1990 USPAT 13:44
S1992 {27926 lens near3 housing US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S$1993 {8448 (first near3 lens) near5 negative FPRS; EPO; {OR ON 2015/04/23
JPO; 13:44
DERWENT !
$1994 14321 (second near3 lens) near5 convex FPRS; EPO; i{OR JON 2015/04/23
JPO; 13:44
DERWENT
S$1995 {11863 (third near3 lens) near5 concave FPRS; EPO; {OR HON 2015/04/23
JPO; 13:44
DERWENT :
S1996 {1527 (fourth near3 lens) near5 convex FPRS; EPO; {jOR ON 2015/04/23
JPO; 13:44
DERWENT
| I !
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S1997 14819 (fifth near3 lens) near5 concave FPRS; EPO; ##{OR HON 2015/04/23
JPO; 13:44
DERWENT
S$1998 {29 S1993 and S1994 and S1995 and FPRS; EPG; {OR ON 2015/04/23
S1996 and S1997 JPO; 13:44
DERWENT !
S1999 16143 (first near3 lens) near5 US-PGPUB; {OR ON 2015/04/23
negative.clm. USPAT i 13:44
S2000 43821 (second near3 lens) nearb US-PGPUB; #OR ON 2015/04/23
convex.clm. USPAT 13:44
S2001 {2040 (third near3 lens) near5 convex.clm. {US-PGPUB; {{OR 4ON 2015/04/23
USPAT 13:44
S2002 {1419 (fourth near3 lens) nearb US-PGPUB; #OR iON 2015/04/23
convex.clm. USPAT 13:44
S2003 {383 (fifth near3 lens) near10 plastic.cim. {US-PGPUB; {{OR HON 2015/04/23
USPAT 13:44
S2004 {39643  iidistance near10 image.clm. US-PGPUB; 3OR JON 2015/04/23
USPAT 13:44
S2005 {871 (axial near3 distance) same (first US-PGPUB; iOR HON 2015/04/23
near3 lens) same (second near3 USPAT 13:44
lens)
S2006 {10098 (first near3 lens) nearb negative US-PGPUB; i{OR JION 2015/04/23
USPAT 13:44
2007 {9511 (second near3 lens) near5 convex US-PGPUB; iOR JION 2015/04/23
USPAT 13:44
S2008 i3484 (third near3 lens) near5 concave US-PGPUB; #OR JON 2015/04/23
USPAT 13:44
S2009 #3470 (fourth near3 lens) near5 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
2010 {1523 (fifth near3 lens) near5 concave US-PGPUB; #OR JION 2015/04/23
USPAT 13:44
S2011 §404 S2006 and S2007 and S2008 and US-PGPUB; {{OR ON 2015/04/23
S2009 and S2010 USPAT 13:44
S2012 {12354 (first near3 lens) nearb positive US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S2013 {7377 (second near3 lens) near5 (concave {US-PGPUB; {iOR ON 2015/04/23
biconcave bi-concave) USPAT 13:44
2014 45017 (third near3 lens) near5 (convex) US-PGPUB; {OR HON 2015/04/23
USPAT 13:44
S2015 {3470 (fourth near3 lens) near5 convex US-PGPUB; {OR YON 2015/04/23
USPAT 13:44
2016 {3996 (fifth near3 lens) near7 negative US-PGPUB; §OR ON 2015/04/23
USPAT 13:44
S2017 §575 52012 and S2013 and S2014 and US-PGPUB; {OR iON 2015/04/23
S2015 and S2016 USPAT 13:44
S2018 445 ((fifth near3 lens) near7 negative) US-PGPUB; #OR JION 2015/04/23
near10 inflection USPAT 13:44
S2019 117786 (second near3 lens) near5 US-PGPUB; i{OR HON 2015/04/23
positive.clm. USPAT 13:44
S2020 {7030 (third near3 lens) nearb US-PGPUB; {{OR ON 2015/04/23
positive.cim. USPAT : 13:44
S2021 §2128 (fifth near3 lens) near5 positive.cim. {{US-PGPUB; {iOR ON 2015/04/23
USPAT 13:44
S2022 {1015 (fifth near3 lens) near9 convex.cim. {US-PGPUB; ;iOR ON 2015/04/23
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USPAT 13:44 :

S2023 {453 (fifth near3 lens) nearb US-PGPUB; iOR ON 2015/04/23
aspheric.cim. USPAT 13:44

S2024 14600 (inflection near2 point).clm. US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2025 {419 (sixth near3 lens) near10 US-PGPUB; {{OR ON 2015/04/23
concave.clm. USPAT 13:44

S2026 {1354 (first near5 lens) near7 convex US-PGPUB; {OR ON 2015/04/23
near5 plastic USPAT 13:44

S2027 {451 (second nearb lens) near7 aspheric  {US-PGPUB; {OR 4ON 2015/04/23
nearb plastic USPAT 13:44

S§2028 {245 (third nearb lens) near7 concave US-PGPUB; {{OR ON 2015/04/23
near5 plastic USPAT 13:44

2029 {28691 (fourth lens near5 lens) near10 US-PGPUB; {OR ON 2015/04/23
concave USPAT 13:44

2030 {17736 (fourth lens near5 lens) near10 US-PGPUB; {OR ON 2015/04/23
plastic USPAT 13:44

S2031 {1040 (fourth lens near5 lens) near10 US-PGPUB; {OR ON 2015/04/23
inflection USPAT 13:44

S2032 {130 (first near3 lens) near10 positive US-PGPUB; #OR ON 2015/04/23
near10 paraxial.cim. USPAT 13:44

2033 {1786 (second near3 lens) near10 positive {US-PGPUB; {OR ON 2015/04/23
near10 convex.clm. USPAT 13:44

S2034 4967 (third near3 lens) near10 negative  {US-PGPUB; {{OR ON 2015/04/23
near10 convex.clm. USPAT 13:44

S2035 {1978 (fourth near3 lens) near10 US-PGPUB; {OR 4ON 2015/04/23
convex.clm. USPAT 13:44

2036 {1925 (third near4 lens) same positive US-PGPUB; {iOR iON 2015/04/23
same convex same aspheric USPAT 13:44

S2037 {1511 (fourth near4 lens) same negative  {US-PGPUB; {{OR iON 2015/04/23
same convex same aspheric USPAT 13:44

S2038 {1132 S1967 and S1968 and S2036 and US-PGPUB; {OR JION 2015/04/23
S2037 USPAT 13:44

2039 {1114 S2038 and (diaphragm aperture US-PGPUB; §jOR ION 2015/04/23
stop) USPAT 13:44

S2040 {637 359/715.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2041 {5423 (first near3 lens near3 group) near5 {US-PGPUB; i{OR ON 2015/04/23
positive USPAT 13:44

042 {5244 (second near3 lens near3 group) US-PGPUB; {jOR ON 2015/04/23
near5 negative USPAT 13:44

S2043 {4562 (third near3 lens near3 group) near5 {US-PGPUB; {{OR ON 2015/04/23
positive USPAT 13:44

S2044 {2323 (fourth near3 lens near3 group) US-PGPUB; {OR ON 2015/04/23
near5 negative USPAT 13:44

2045 {1481 (fifth near3 lens near3 group) near5 {US-PGPUB; {{OR ON 2015/04/23
positive USPAT 13:44

S2046 {29778  ilaperture near3 stop US-PGPUB; §OR ON 2015/04/23
USPAT 13:44

S2047 {555 S2041 and S2042 and S2043 and US-PGPUB; iOR ON 2015/04/23
S2044 and S2045 and S2046 USPAT 13:44

S2048 {1427 359/649-652.ccls. US-PGPUB; H#OR ON 2015/04/23
USPAT 13:44

IS2049 {7328  \l(second near4 lens) same positive  {US-PGPUB; {jOR JON  12015/04/23i
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E i \lsame concave JUSPAT i 113:44

S2050 1885 (second near4 lens) same positive  §US-PGPUB; {{OR ON 2015/04/23
same concave same aspheric USPAT 13:44

S2051 {1885 S2049 and S2050 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2052 {466 359/717 .ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2053 4738 ((second near4 lens) near20 positive {US-PGPUB; {{OR ON 2015/04/23
near20 concave near20 aspheric) USPAT 13:44

S2054 {738 S2053 and S2050 US-PGPUB; {OR i4ON 2015/04/23
USPAT 13:44

S2055 {728 52054 and (diaphragm aperture US-PGPUB; {OR 4ON 2015/04/23
stop) USPAT 13:44

S2056 {12704 (second near3 lens) near5 positive  {US-PGPUB; {{OR iON 2015/04/23
USPAT 13:44

2057 {10143 (third near3 lens) near5 positive US-PGPUB; iOR JION 2015/04/23
USPAT 13:44

2058 {4245 (fifth near3 lens) near5 positive US-PGPUB; iOR JION 2015/04/23
USPAT 13:44

S2059 {2874 (fifth near3 lens) near9 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2060 {1193 (sixth near3 lens) near10 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

061 41126 (fifth near3 lens) near10 aspheric US-PGPUB; {OR JON 2015/04/23
USPAT 13:44

S2062 {201 S2056 and S2057 and S2058 and US-PGPUB; {{OR YON 2015/04/23
S2059 and S2060 and S2061 USPAT 13:44

S2063 {590 359/714.ccls. US-PGPUB; iOR ON 2015/04/23
USPAT 13:44

S2064 {956 (G02B13/0045).CPC. US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2065 {10098 (first near3 lens) near5 negative US-PGPUB; iOR ON 2015/04/23
USPAT 13:44

S2066 {9511 (second near3 lens) near5 convex US-PGPUB; iOR ON 2015/04/23
USPAT 13:44

2067 {3484 (third near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT ; 13:44

S2068 #3470 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2069 {1523 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2070 {404 S2065 and S2066 and S2067 and US-PGPUB; {{OR ON 2015/04/23
S2068 and S2069 USPAT 13:44

2071 126472 {lens near3 barrel US-PGPUB; {OR ION 2015/04/23
USPAT 13:44

S2072 {10098 (first near3 lens) near5 negative US-PGPUB; {OR JION 2015/04/23
USPAT 13:44

073 {9511 (second near3 lens) near5 convex US-PGPUB; {{OR JON 2015/04/23
USPAT 13:44

S2074 {3484 (third near3 lens) near5 concave US-PGPUB; #OR ION 2015/04/23
USPAT 13:44

S2075 43470 (fourth near3 lens) near5 convex US-PGPUB; #OR JON 2015/04/23
USPAT 13:44

2076 {1523 (fifth near3 lens) near5 concave US-PGPUB; {OR JION 12015/04/23
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USPAT i 13:44 :

S2077 {404 S2072 and S2073 and S2074 and US-PGPUB; {{OR ON 2015/04/23
S2075 and S2076 USPAT 13:44

S2078 427926 lens near3 housing US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2079 14982 ((first near3 lens) near10 (positive) {{US-PGPUB; {{OR ON 2015/04/23
near15 (convex)) USPAT 13:44

S2080 {5384 ((second near3 lens) near10 US-PGPUB; #OR ON 2015/04/23
(positive) near15 (convex)) USPAT 13:44

S2081 {2056 (third near3 lens) near5 negative US-PGPUB; {OR 4ON 2015/04/23
near15 (concave) USPAT 13:44

S2082 {1986 (fourth near3 lens) near10 positive {US-PGPUB; {{OR ON 2015/04/23
near10 concave USPAT 13:44

S2083 {599 S2079 and S2080 and S2081 and US-PGPUB; {{OR ON 2015/04/23
52082 USPAT 13:44

S2084 2690860 ij(diaphragm stop aperture) US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2085 {580 S2083 and S2084 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2086 {1686 maximum near3 angle near3 view  §US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

2087 {4982 ((first near3 lens) near10 (positive) {US-PGPUB; {OR ON 2015/04/23
near15 (convex)) USPAT 13:44

S2088 {5384 ((second near3 lens) near10 US-PGPUB; #OR ON 2015/04/23
(positive) near15 (convex)) USPAT 13:44

S2089 {2056 (third near3 lens) near5 negative US-PGPUB; {OR 4ON 2015/04/23
near15 (concave) USPAT 13:44

2090 {1986 (fourth near3 lens) near10 positive {US-PGPUB; {OR iON 2015/04/23
near10 concave USPAT 13:44

S2091 {599 S2087 and S2088 and S2089 and US-PGPUB; {{OR iON 2015/04/23
S2090 USPAT 13:44

S2092 2690860 ii(diaphragm stop aperture) US-PGPUB; i{OR JION 2015/04/23
USPAT 13:44

S2093 {580 S2091 and S2092 US-PGPUB; {{OR ION 2015/04/23
USPAT 13:44

S2094 {191 S2093 and (inflection near3 point)  {{US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44

S2095 1909 HFOV US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

2096 {9689 ((first near3 lens) near10 US-PGPUB; {jOR ON 2015/04/23
positive).clm. USPAT 13:44

S2097 {8642 (second near3 lens) near10 US-PGPUB; {OR ON 2015/04/23
positive.clm. USPAT 13:44

S2098 {7584 third near3 lens near10 US-PGPUB; {OR ON 2015/04/23
positive.clm. USPAT 13:44

2099 220 paraxial near3 region.clm. US-PGPUB; {jOR ON 2015/04/23
USPAT 13:44

S2100 {3919 fourth near3 lens near10 US-PGPUB; {{OR ON 2015/04/23
negative.cim. USPAT 13:44

2101 {6884 aspheric.clm. US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44

2102 {12746 first near3 lens near3 unit nearb US-PGPUB; #{OR ON 2015/04/23
positive USPAT 13:44

iS2103 {2703 ijsecond near3 lens near3 unit near5 {US-PGPUB; {OR HON 112015/04/23;
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E ; \Inegative JUSPAT i 113:44
$2104 119637 reflecting near3 unit US-PGPUB; iOR ON 2015/04/23
USPAT 13:44
S2105 §3920 rear near3 lens near3 group US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S2106 2040 first near3 lens near3 unit nearb US-PGPUB; {{OR ON 2015/04/23
positive.clm. USPAT 13:44
$2107 {1865 second near3 lens near3 unit near5 {US-PGPUB; iiOR ON 2015/04/23
negative.clm. USPAT 13:44
S2108 {3397 reflecting near3 unit.cim. US-PGPUB; {OR JON 2015/04/23
USPAT 13:44
S2109 {1346 rear near3 lens near3 group.clm. US-PGPUB; {OR 4ON 2015/04/23
USPAT 13:44
S2110 §1224 359/687.ccls. US-PGPUB; {{OR HON 2015/04/23
USPAT 13:44
S2111 {6972 (wide-angle "wide angle" wideangle) {US-PGPUB; i{OR JON 2015/04/23
same condition USPAT 13:44
S2112 {2863 (wide-angle "wide angle" wideangle) §US-PGPUB; {OR HON 2015/04/23
same condition same (focal near3 USPAT 13:44
length)
S2113 {2619 (focal near3 length near3 first adj US-PGPUB; #OR JION 2015/04/23
lens adj4 group) USPAT ‘ 13:44
S2114 {7129 (focal near3 length near3 first adj US-PGPUB; iOR ON 2015/04/23
lens) USPAT i 13:44
S2115 {2619 S2113 with S2114 US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44
S2116 {288 359/773.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT : 13:44
S2117 {12354 (first near3 lens near5 positive) US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S2118 410143 (third near3 lens near5 positive) US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44
S2119 {11978 (second near3 lens near5 negative) {US-PGPUB; {{OR ON 2015/04/23
USPAT §13:44
S2120 {5982 (fourth near3 lens near5 negative) {US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44
S2121 {4793 S2117 and S2118 and S2119 and US-PGPUB; {OR ON 2015/04/23
S2120 USPAT 13:44
S2122 {2619 (focal near3 length near3 first adj US-PGPUB; {OR ON 2015/04/23
lens adj4 group) USPAT 13:44
S2123 7129 (focal near3 length near3 first adj US-PGPUB; {OR ON 2015/04/23
lens) USPAT 13:44
S2124 {12619 S2122 and S2123 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
82125 {15 S2124 and S2116 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S2126 {273 S2116 not S2125 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S2127 43207 (focal near3 length near10 zoom US-PGPUB; {{OR ON 2015/04/23
near10 (telephoto tele-photo)) USPAT 13:44
2128 {170 f1/ft US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44
S2129 {556 f1/f US-PGPUB; {{OR JON 2015/04/23
USPAT 13:44
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S2130 {557 f/f1 US-PGPUB; {OR i4ON 2015/04/23
USPAT 13:44

S2131 {1224 359/687.ccls. US-PGPUB; {{OR 4ON 2015/04/23
USPAT 13:44

S2132 {111 359/715.ccls. and US-PGPUB; {{OR HON 2015/04/23
@pd>="20140311" USPAT 13:44

S2133 {7328 (second near4 lens) same positive  {US-PGPUB; {{OR JON 2015/04/23
same concave USPAT 13:44

S2134 {1885 (second near4 lens) same positive  {US-PGPUB; {OR ON 2015/04/23
same concave same aspheric USPAT 13:44

S2135 {1885 S2133 and S2134 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2136 {130 (first near3 lens) near10 positive US-PGPUB; #OR ON 2015/04/23

near10 paraxial.clm. USPAT 13:44 ;

S2137 {1786 (second near3d lens) near10 positive {US-PGPUB; {OR ON 2015/04/23
near10 convex.clm. USPAT 13:44

S2138 4967 (third near3 lens) near10 negative  {US-PGPUB; {{OR JON 2015/04/23
near10 convex.clm. USPAT 13:44

S2139 11978 (fourth near3 lens) near10 US-PGPUB; {OR ON 2015/04/23
convex.clm. USPAT 13:44

S2140 41925 (third near4 lens) same positive US-PGPUB; {OR ON 2015/04/23
same convex same aspheric USPAT 13:44

S2141 {1511 (fourth near4 lens) same negative  {US-PGPUB; {{OR ON 2015/04/23
same convex same aspheric USPAT 13:44

82142 {1132 S2133 and S2134 and S2140 and US-PGPUB; {OR ON 2015/04/23
32141 USPAT 13:44

S2143 {1114 52142 and (diaphragm aperture US-PGPUB; §OR ON 2015/04/23
stop) USPAT i 13:44

S2144 1637 359/715.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2145 45423 (first near3 lens near3 group) near5 {US-PGPUB; {{OR ON 2015/04/23
positive USPAT 13:44

2146 {5244 (second near3 lens near3 group) US-PGPUB; {OR iON 2015/04/23
near5 negative USPAT 13:44

S2147 {4562 (third near3 lens near3 group) near5}{US-PGPUB; {{OR iON 2015/04/23
positive USPAT 13:44

S2148 {2323 (fourth near3 lens near3 group) US-PGPUB; i{OR JION 2015/04/23
near5 negative USPAT 13:44

2149 {1481 (fifth near3 lens near3 group) near5 {US-PGPUB; {OR JION 2015/04/23
positive USPAT 13:44

S2150 {29778  {iaperture near3 stop US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

2151 §555 S2145 and S2146 and S2147 and US-PGPUB; {{OR ON 2015/04/23
S2148 and S2149 and S2150 USPAT : 13:44

82152 {1427 359/649-652.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

2153 {7328 (second near4 lens) same positive  §US-PGPUB; {{OR ON 2015/04/23
same concave USPAT 13:44

S2154 {1885 (second near4 lens) same positive  {US-PGPUB; {{OR ON 2015/04/23
same concave same aspheric USPAT 13:44

S2155 {1885 S2153 and S2154 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2156 {1466 359/717 .ccls. US-PGPUB; {iOR ON 2015/04/23
USPAT ! 13:44
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S2157 {738 ((second near4 lens) near20 positive §US-PGPUB; {{OR ON 2015/04/23
near20 concave near20 aspheric) USPAT 13:44

S2158 {738 S2157 and S2154 US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44

S2159 {728 52158 and (diaphragm aperture US-PGPUB; §OR HON 2015/04/23
stop) USPAT 13:44

S2160 {12704 (second near3 lens) near5 positive  §US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44

S2161 {10143 (third near3 lens) near5 positive US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

2162 {4245 (fifth near3 lens) near5 positive US-PGPUB; HOR ON 2015/04/23
USPAT 13:44

S2163 {2874 (fifth near3 lens) near9 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2164 {1193 (sixth near3 lens) near10 concave US-PGPUB; {OR 4ON 2015/04/23
USPAT 13:44

2165 {1126 (fifth near3 lens) near10 aspheric US-PGPUB; {iOR ION 2015/04/23
USPAT 13:44

S2166 {201 S2160 and S2161 and S2162 and US-PGPUB; {{OR iON 2015/04/23
S2163 and S2164 and S2165 USPAT 13:44

S2167 {590 359/714.ccls. US-PGPUB; {{OR JION 2015/04/23
USPAT ; 13:44

S2168 {956 (G02B13/0045).CPC. US-PGPUB; {OR ON 2015/04/23
USPAT i 13:44

S2169 {10098 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

S2170 {9511 (second near3 lens) near5 convex  {US-PGPUB; {{OR ON 2015/04/23
USPAT : 13:44

S2171 {3484 (third near3 lens) near5 concave US-PGPUB; §OR ON 2015/04/23
USPAT 13:44

S2172 {3470 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2173 {1523 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT §13:44

S2174 {404 S2169 and S2170 and S2171 and US-PGPUB; iOR ON 2015/04/23
S2172 and S2173 USPAT 13:44

S2175 §26472  {lens near3 barrel US-PGPUB; {jOR HON 2015/04/23
USPAT 13:44

S2176 {10098 (first near3 lens) near5 negative US-PGPUB; iOR ON 2015/04/23
USPAT 13:44

2177 {9511 (second near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2178 43484 (third near3 lens) near5 concave US-PGPUB; #{OR ON 2015/04/23
USPAT 13:44

S2179 43470 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

2180 {1523 (fifth near3 lens) near5 concave US-PGPUB; {iOR ON 2015/04/23
USPAT 13:44

S2181 {404 S2176 and S2177 and S2178 and US-PGPUB; {{OR ON 2015/04/23
S2179 and S2180 USPAT 13:44

2182 27926 lens near3 housing US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

2183 {8448 (first near3 lens) near5 negative FPRS; EPO; ;jOR JON 2015/04/23
JPO; 13:44

file:///Cl/Users/jjones4/Documents/e-Red%20Folder/14226172/EASTSearchHistory.14226172_Accessible Version.htm[6/26/2015 12:41:59 PM]

Apple v. Corephotonics

Page 57 of 287

Apple Ex. 1011



EAST Search History

DERWENT 3
S2184 {14321 (second near3 lens) nearb convex FPRS; EPO; {OR JON 2015/04/23
JPO; 13:44
DERWENT
S2185 {1863 (third near3 lens) near5 concave FPRS; EPO; iOR HON 2015/04/23
JPO; : 13:44
DERWENT
S2186 {1527 (fourth near3 lens) near5 convex FPRS; EPG; iOR JON 2015/04/23
JPO; 13:44
DERWENT
S2187 4819 (fifth near3 lens) near5 concave FPRS; EPO; ##{OR HON 2015/04/23
JPO; 13:44
DERWENT ;
52188 {29 52183 and S2184 and S2185 and FPRS; EPC; {OR ON 2015/04/23
S2186 and S2187 JPO; ; 13:44
DERWENT
S2189 {6143 (first near3 lens) near5 US-PGPUB; §OR ON 2015/04/23
negative.clm. USPAT ; 13:44
S2232 i1 ("20120087020") .PN. US-PGPUB; {OR HOFF 2015/04/23
USPAT; ! 19:22
USOCR
$2233 {0 ("(firstnear3lens)withpositive").PN.  {US-PGPUB; {OR SOFF 2015/04/23
USPAT; 20:13
USOCR
S2234 15016 (first near3 lens) with positive US-PGPUB; {OR HON 2015/04/23
USPAT 20:13
S2235 {13134 (first near3 lens) near7 positive US-PGPUB; §OR ON 2015/04/23
USPAT 20:13
52236 6107 (third near3 lens) near7 convex US-PGPUB; {OR iON 2015/04/23
USPAT 20:14
S2237 3996 (fifth near3 lens) near7 negative US-PGPUB; {OR iON 2015/04/23
USPAT 20:19
S2238 {1907 S2235 and S2236 and S2237 US-PGPUB; {OR i4ON 2015/04/23
USPAT 20:19
S2239 {557 f/f1 US-PGPUB; {{OR ON 2015/04/23
USPAT ; 20:19
S2240 {86 52238 and S2239 US-PGPUB; {iOR ON 2015/04/23
USPAT : 20:19
82241 {3 ("20130033765" | "8310768" | US-PGPUB; {{OR ON 2015/04/23
"20120087020").PN. USPAT 20:58
S2242 {25 ("20100253829" | "20110310494" | {{US-PGPUB; iiOR ON 2015/04/24
"7365920" | "7643225").PN. OR USPAT; 07:41
("8310768").URPN. USOCR
$2243 i1 "14226172" US-PGPUB; {{OR ON 2015/04/26
USPAT; 09:00
USOCR
S2244 113169 (first near3 lens) near7 positive US-PGPUB; {OR iON 2015/05/04
USPAT 12:19
S2245 111208  {i(second near lens) near7 negative {US-PGPUB; {OR JION 2015/05/04
\\\\\\\\\\ USPAT 12:20 |
2246 {10482 (third near3 lens) near7 positive US-PGPUB; §jOR iION 2015/05/04
USPAT 12:20
S2247 {8392 (fourth near3 lens) near7 (positive  jUS-PGPUB; {OR ON 2015/05/04
negative) USPAT 12:20
$2248 3310 (fourth near3 lens near3 group) US-PGPUB; {{OR JON 12015/05/04;
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near7 (positive negative) USPAT i 12:20 :
S2249 {5885 (first near3 lens near3 group) near7 {US-PGPUB; iOR ON 2015/05/04
positive USPAT 12:20
S2250 {2759 52245 and S2246 and S2248 and US-PGPUB; {OR ON 2015/05/04
S2249 USPAT 12:21
S2251 {1226 359/687.ccls. US-PGPUB; {OR ON 2015/05/04
USPAT 12:21
S2252 1470 359/773,774.ccls. US-PGPUB; {OR ON 2015/05/04
USPAT 12:22
S2253 {601 S2250 and S2251 US-PGPUB; {{OR JON 2015/05/04
USPAT 12:22
S2254 {83 S2250 and S2252 US-PGPUB; {{OR ON 2015/05/04
USPAT 12:22
S2255 {7660 camera near3 (shake vibrate) US-PGPUB; {OR ON 2015/05/04
USPAT 12:34
S2256 {80 52254 and "14" US-PGPUB; {iOR ON 2015/05/04
USPAT 12:34
S2257 {15 S2254 and S2255 US-PGPUB; {OR ON 2015/05/04
USPAT 12:34
S2258 {2673 correct$3 near4 image near5 shake {{US-PGPUB; iOR ON 2015/05/04
USPAT 12:39
S2259 12002 (third near3 lens near3 group) near7 §{US-PGPUB; {OR ON 2015/05/04
fixed USPAT 12:44
S2260 #3906 lens same moving same US-PGPUB; #OR ON 2015/05/04
perpendicular same (optical adj USPAT 12:45
axis) :
S2261 {91 S2258 and S2259 and S2260 US-PGPUB; {OR ON 2015/05/04
USPAT i 12:45
S2262 {76 S2255 and S2261 US-PGPUB; {OR ON 2015/05/04
USPAT 12:45
S2263 {45 S2250 and S2262 US-PGPUB; {OR ON 2015/05/04
USPAT 12:46
S2264 {3164 first near3 lens near group near3 US-PGPUB; {OR 4ON 2015/05/04
positive.clm. USPAT 12:47
S2265 112869 third near3 lens near group near3 US-PGPUB; {{OR iON 2015/05/04
positive.clm. USPAT 12:47
S2266 {1795 fourth near3 lens near group near3 {{US-PGPUB; {OR JION 2015/05/04
positive.clm. USPAT 12:47
S2267 {828 camera near3 shake.clm. US-PGPUB; {OR 4ON 2015/05/04
USPAT 12:47
52268 {21 52264 and S2265 and S2266 and US-PGPUB; {OR ON 2015/05/04
S2267 USPAT 12:47
S2269 i1 ("6650475").PN. US-PGPUB; {{OR ON 2015/05/04
USPAT : 13:08
$2270 3537 (G02B15/173 OR G02B9/34).CPC. US-PGPUB; {OR ON 2015/05/04
USPAT 13:16
S2271 40 Daki near3 Kawamura.inv. US-PGPUB; {OR ON 2015/05/04
USPAT 13:19
82277 {24041 (first near3 lens) nearb positive US-PGPUB; {OR ON 2015/05/04
USPAT; 14:09
FPRS; EPO;
JPO;
DERWENT
2278 {20786 (third near3 lens) near5 positive US-PGPUB; {OR ON 2015/05/04
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USPAT; 14:10
FPRS; EPO;

JPO;
DERWENT

S2279 {24346 (second near3 lens) near5 negative {US-PGPUB; {OR ON 2015/05/04
USPAT; i 14:10
FPRS; EPG;
JPO;
DERWENT

$2280 {0 (fourth near3 lens) near5 menicsuc {US-PGPUB; {{OR ON 2015/05/04
USPAT; 14:10
FPRS; EPC;
JPO;
DERWENT

52281 {2248 (fourth near3 lens) near7 aspheric  {jUS-PGPUB; {{OR ON 2015/05/04
USPAT; 14:11
FPRS; EPC;
JPO;
DERWENT

52282 {482 (fourth near3 lens) near7 aspheric  §US-PGPUB; {OR ON 2015/05/04
near7 convex USPAT; 14:11
FPRS; EPC;
JPO;
DERWENT

S2283 1309 (fifth near3 lens) near7 aspheric US-PGPUB; {OR ON 2015/05/04
near7 concave USPAT; 14:11
FPRS; EPOC;
JPO;
DERWENT

$2284 {141 S2282 and $2283 US-PGPUB; {OR 4ON 2015/05/04
USPAT; { 14:11
FPRS; EPC;
JPO;
DERWENT

$2285 43 ("201200197086").PN. US-PGPUB; {OR ON 2015/05/04
USPAT; 14:12
FPRS; EPC;
JPO;
DERWENT

S$2286 {88 S$2284 and S2277 and 2278 and US-PGPUB; {iOR ON 2015/05/04
S2279 USPAT; 14:16
FPRS; EPO;
JPO;
DERWENT

$2287 i1 "14242967" US-PGPUB; iOR ON 2015/05/04
USPAT; 14:22
FPRS; EPG;
JPO;
DERWENT

$2288 1899 359/714.ccls. US-PGPUB; {{OR ON 2015/05/04
USPAT; 14:47
FPRS; EPO;
JPO;
DERWENT

S2289 {2741 (G02B13/0045 OR G02B9/60).CPC.  §US-PGPUB; {OR ION 2015/05/04
USPAT; 14:47

FPRS; EPO;

JPO;

DERWENT

1S2290 {354 imasaya near3 hashimoto.inv. {US-PGPUB; {{OR JON  12015/05/041
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USPAT; 14:51
FPRS; EPC;
JPO;
DERWENT :
S2291 {8558 (first near3 lens) near5 positive.clm. §US-PGPUB; {{OR ON 2015/05/04
USPAT; 14:51
FPRS; EPG;
JPO;
DERWENT
S2292 {7046 (third near3 lens) nearb US-PGPUB; {iOR ON 2015/05/04
positive.clm. USPAT; 14:51
FPRS; EPG;
JPO;
DERWENT :
S$2293 {8082 (second near3 lens) near5 US-PGPUB; {OR ON 2015/05/04
negative.clm. USPAT; 14:51
FPRS; EPG;
JPO;
DERWENT
S2294 477 (fourth near3 lens) near7 aspheric  {US-PGPUB; {{OR ON 2015/05/04
near7 convex.clm. USPAT; 14:51
FPRS; EPC;
JPO;
DERWENT ;
S2295 {51 (fifth near3 lens) near7 aspheric US-PGPUB; {{OR ON 2015/05/04
near7 concave.clm. USPAT; 14:51
FPRS; EPG;
JPO;
DERWENT :
S2296 {8 S2291 and 2292 and S2293 and US-PGPUB; {{OR ON 2015/05/04
S2294 and S2295 USPAT; ! 14:52
FPRS; EPG;
JPO;
DERWENT
S2297 {1 ("20130044381").PN. US-PGPUB; iOR OFF 2015/05/05
USPAT; 11:31
USOCR
S2298 ii6 359/717.ccls. and US-PGPUB; {{OR iON 2015/05/06
@pd>="20150109" USPAT 18:02
S$2299 13279 ((first near3 lens) near5 positive US-PGPUB; #OR JION 2015/05/06
near7 convex) USPAT ; 18:12
S2300 {3217 ((second near3 lens) near5 positive {US-PGPUB; {OR ON 2015/05/06
near7 convex) USPAT : 18:12
S2301 {1944 ((third near3 lens) near5 negative US-PGPUB; {OR ON 2015/05/06
near7 convex) USPAT 18:13
S2303 {3440 ((second near3 lens) nearb positive {US-PGPUB; {OR ON 2015/05/06
same (convex and concave)) USPAT 18:14
S2304 42758 ((fourth near3 lens) near5 positive  {US-PGPUB; {OR JON 2015/05/06
same concave) USPAT 18:15
S2305 {1447 S2303 and S2304 US-PGPUB; {{OR YON 2015/05/06
USPAT 18:15
S2306 {467 359/717.ccls. US-PGPUB; {{OR ON 2015/05/06
\\\\\\\\\\\\\\ USPAT il 418:15
S2307 {25 S2305 and S2306 US-PGPUB; {{OR ON 2015/05/06
USPAT 18:15
S2308 {1792 ((first near3 lens) near5 positive US-PGPUB; {OR ON 2015/05/07
near7 convex).clm. USPAT 09:27
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S2309 {1175 ((second near3 lens) near5 positive {US-PGPUB; {{OR i4ON 2015/05/07
near7 convex).clm. USPAT 09:27
S2310 41084 ((fourth near3 lens) near5 positive  {US-PGPUB; {OR 4ON 2015/05/07
same concave).clm. USPAT 09:28
S2311 458334  iidiaphragm.cim. US-PGPUB; {OR HON 2015/05/07
USPAT 09:28
S2312 {9658 maximum near3 angle.clm. US-PGPUB; i{OR ON 2015/05/07
USPAT 09:29
S2313 {26506 focal near3 length.cim. US-PGPUB; iOR ON 2015/05/07
USPAT 09:29
S2314 1 S2308 and S2309 and S2310 and US-PGPUB; {OR ON 2015/05/07
S2311 and S2312 and S2313 USPAT 09:30
S2315 303821 ijth US-PGPUB; {OR ON 2015/05/07
_________________ USPAT 09:31 .
S2316 {41426  iithi US-PGPUB; {OR ON 2015/05/07
USPAT; 09:31
FPRS; EPC;
JPO;
DERWENT
S2317 43 (("8014080") or ("20120044403") or {jUS-PGPUB; :iOR OFF 2015/05/07
("20130070347")).PN. USPAT; 09:54
USOCR
82327 601 359/714.ccls. US-PGPUB; {{OR ON 2015/05/18
USPAT 10:58
2328 13292 (first near3 lens) near5 positive US-PGPUB; §OR ON 2015/05/18
near7 convex USPAT 10:59
S2329 13034 (second near3 lens) near5 negative {US-PGPUB; {iOR ON 2015/05/18
near7 convex USPAT 11:00
2330 {4638 (third near5 lens) near7 concave US-PGPUB; {OR 4ON 2015/05/18
USPAT 11:05
S2331 {7954 (fourth near5 lens) near7 positive US-PGPUB; {OR ON 2015/05/18
USPAT 11:05
S2332 {4233 (fifth near5 lens) near7 negative US-PGPUB; {OR ION 2015/05/18
USPAT 11:05
S2333 1503 S2328 and S2329 and S2330 and US-PGPUB; {OR JON 2015/05/18
S2331 and S2332 USPAT 11:06
S2334 {197 52327 and S2333 US-PGPUB; {OR ON 2015/05/18
USPAT 11:06
S2335 {1098 (fifth nearb lens) near7 aspheric US-PGPUB; {OR ON 2015/05/18
USPAT : 11:07
S2336 {224 S2333 and S2335 US-PGPUB; {OR ON 2015/05/18
USPAT 11:07
82337 {125 S2327 and S2336 US-PGPUB; {{OR ON 2015/05/18
USPAT 11:08
S2338 {0 "14306229" US-PGPUB; {OR HON 2015/05/18
USPAT 11:33
S2339 {983 (G02B13/0045).CPC. US-PGPUB; {OR ON 2015/05/18
USPAT 12:57
S2340 {643 359/715.ccls. US-PGPUB; #OR iON 2015/05/18
USPAT 13:54
S2341 {725 (G02B13/004).CPC. US-PGPUB; {OR JION 2015/05/18
USPAT 13:55
S2342 {9122 (first near3 lens) near7 positive.clm. {US-PGPUB; {{OR ON 2015/05/18
USPAT { 13:58
E E i i i i
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S2343 {8499 (second near3 lens) near7 US-PGPUB; #OR i4ON 2015/05/18
negative.clm. USPAT 13:58

S2344 17359 (third near3 lens) near7 US-PGPUB; {OR 4ON 2015/05/18
positive.clm. USPAT 13:59

S2345 {3365 (fourth near3 lens) near7 US-PGPUB; {OR HON 2015/05/18
negative.clm. USPAT 13:59

S2346 3720 cemented near3 lens.cim. US-PGPUB; #{OR JON 2015/05/18
USPAT 13:59

S2347 {4576 aspherical near3 surface.clm. US-PGPUB; iOR ON 2015/05/18
USPAT 13:59

S§2348 {199 S2342 and S2343 and 2344 and US-PGPUB; #OR ON 2015/05/18
S2345 and S2346 and S2347 USPAT 14:00

$2349 {172 f1/1t US-PGPUB; #OR ON 2015/05/18

USPAT 14:00 k

S2350 {0 52348 and S2349 US-PGPUB; #OR ON 2015/05/18
USPAT 14:00

S2351 {1695 sixth near3 lens.clm. US-PGPUB; {{OR JON 2015/05/18
USPAT 14:46

$2352 {13881 variation near3 system.clm. US-PGPUB; #{OR ON 2015/05/18
USPAT 14:47

S2353 {13919 fifth near3 lens.cim. US-PGPUB; {{OR ON 2015/05/18
USPAT 14:47

S2354 2 S2351 and S2352 and S2353 US-PGPUB; {OR ON 2015/05/18
USPAT 14:47

S2355 1138653 zoom near3 lens US-PGPUB; {OR ON 2015/06/01
USPAT 13:11

2356 {10583 (third near3 lens) near7 positive US-PGPUB; §OR ON 2015/06/01
USPAT i 13:11

S2357 412698 (second near3 lens) near7 negative {US-PGPUB; {{OR ON 2015/06/01
USPAT 13:12

S2358 16689 (fourth near3 lens) near7 negative §US-PGPUB; {{OR ON 2015/06/01
USPAT 13:12

2359 14545 (fifth near3 lens) near7 positive US-PGPUB; {OR iON 2015/06/01
USPAT 13:12

S2360 {12736  {itelephoto near10 lens US-PGPUB; {{OR iON 2015/06/01
USPAT 13:14

2361 {3444 S2356 and S2357 and S2358 and US-PGPUB; {{OR JION 2015/06/01
S2359 USPAT 13:14

2362 {13277 (first near3 lens) near7 positive US-PGPUB; jjOR JION 2015/06/01
USPAT 13:14

S2363 {3252 S2361 and S2362 US-PGPUB; #OR ON 2015/06/01
USPAT 13:15

2364 {2074 S2363 and S2355 US-PGPUB; #{OR ON 2015/06/01
USPAT : 13:15

2365 {1731 S2364 and S2360 US-PGPUB; #{OR ON 2015/06/01
USPAT 13:15

2366 {3298 lateral near3 magnification US-PGPUB; {jOR ON 2015/06/01
USPAT 13:15

S2367 {384 S2365 and S2366 US-PGPUB; {OR ON 2015/06/01
USPAT 13:15

S2368 11889 359/676,714.ccls. US-PGPUB; #COR ON 2015/06/01
USPAT 13:16

S2369 11006 (G02B13/0045).CPC. US-PGPUB; §OR ON 2015/06/01
USPAT ! 13:16

file:///Cl/Users/jjones4/Documents/e-Red%20Folder/14226172/EASTSearchHistory.14226172_Accessible Version.htm[6/26/2015 12:41:59 PM]

Apple v. Corephotonics

Page 63 of 287

Apple Ex. 1011



EAST Search History

S2370 {92 52367 and S2368 US-PGPUB; jOR ON 2015/06/01
USPAT 13:16
S2371 {99 359/766.ccls. US-PGPUB; {{OR ON 2015/06/01
USPAT 13:36
S2372 {20 S2366 and S2371 US-PGPUB; {OR HON 2015/06/01
USPAT 13:37
S2373 {4 ("20110085248" | "20120087016" | {US-PGPUB; {OR ON 2015/06/01
"8228620" | "8493666").PN. USPAT 13:43
S2374 {7393 (third near3 lens) near7 US-PGPUB; #OR ON 2015/06/01
positive.clm. USPAT 13:47
S2375 {8542 (second near3 lens) near7 US-PGPUB; HOR ON 2015/06/01
negative.clm. USPAT 13:47
S2376 {3387 (fourth near3 lens) near7 US-PGPUB; {iOR ON 2015/06/01
negative.clm. USPAT 13:47
S2377 42273 (fifth near3 lens) near7 positive.cim. {jUS-PGPUB; ;jOR HON 2015/06/01
USPAT 13:47
S2378 {3951 telephoto near10 lens.clm. US-PGPUB; {OR 4ON 2015/06/01
USPAT 13:47
S2379 9165 (first near3 lens) near7 positive.clm. {{US-PGPUB; :iOR ON 2015/06/01
USPAT 13:47
$2380 {1063 lateral near3 magnification.clm. US-PGPUB; #OR JION 2015/06/01
USPAT ; 13:47
S2381 {108 S2374 and S2375 and S2376 and US-PGPUB; {OR ON 2015/06/01
S2377 and S2378 and S2379 and USPAT i 13:48
S2380
$2382 {2706 (G02B15/173).CPC. US-PGPUB; {{OR JION 2015/06/01
USPAT 13:50
S2392 i1 ("20070147219").PN. US-PGPUB; iOR OFF 2015/06/03
USPAT; 22:15
USOCR
$2393 {287 359/713.ccls. US-PGPUB; {{OR ON 2015/06/18
USPAT 08:49
§2394 {17022 lens near3 module.clm. US-PGPUB; #{OR HON 2015/06/18
USPAT 08:51
S§2395 {15237 (first near3 lens) with positive US-PGPUB; {OR JON 2015/06/18
USPAT 08:51
S2396 {13340 (first near3 lens) near7 positive US-PGPUB; #OR ION 2015/06/18
USPAT 08:51
2397 {13507 (second near3 lens) near?7 positive {US-PGPUB; {OR JION 2015/06/18
USPAT 08:52
S2398 {9522 (third near3 lens) near7 negative US-PGPUB; {{OR ON 2015/06/18
USPAT 09:46
S2399 114578 (fifth near3 lens) near7 positive US-PGPUB; {OR ON 2015/06/18
USPAT 09:46
S2400 {3685 S2396 and S2397 and S2398 and US-PGPUB; {{OR ON 2015/06/18
S2399 USPAT 09:47
S2401 {51 S2394 and S2400 US-PGPUB; {iOR HON 2015/06/18
USPAT 09:47
S2402 {138 S2400 and S2393 US-PGPUB; {OR HON 2015/06/18
USPAT 09:47
2403 {1236 sixth near3 lens near10 concave US-PGPUB; {OR ON 2015/06/18
USPAT 09:48
S2404 {705 S2396 and S2397 and S2398 and US-PGPUB; #OR ON 2015/06/18
S2399 and S2403 USPAT 09:48
f f f N
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S2405 {92 S2404 and S2393 US-PGPUB; {OR i4ON 2015/06/18
USPAT 09:48
S2406 {143 359/755.ccls. US-PGPUB; {{OR 4ON 2015/06/18
USPAT 09:52
S2407 §177 (G02B9/64).CPC. US-PGPUB; {{OR HON 2015/06/18
USPAT 09:53
S2408 {21 S2404 and S2407 US-PGPUB; {{OR JON 2015/06/18
USPAT 09:53
S2409 {260 359/756,757.ccls. US-PGPUB; {{OR ON 2015/06/18
USPAT 09:59
S2410 §57 S2404 and S2409 US-PGPUB; {OR ON 2015/06/18
USPAT 09:59
S2411 56 S2410 not S2408 US-PGPUB; {OR ON 2015/06/18
USPAT 09:59 k
S2412 4612 359/756-760,713.ccls. US-PGPUB; {OR ON 2015/06/18
USPAT 10:10
S2413 {57 359/760.ccls. US-PGPUB; {{OR YON 2015/06/18
USPAT 10:10
S2414 {13507 (second near3 lens) near7 positive {US-PGPUB; {{OR ON 2015/06/18
USPAT 11:19
2415 {5804 (third near3 lens) near6 convex US-PGPUB; {OR ON 2015/06/18
USPAT 11:20
S2416 {738 359/763-769.ccls. US-PGPUB; {iOR ON 2015/06/18
USPAT 11:23
S2417 §1030 (fifth near3 lens) near10 (plastic US-PGPUB; {OR ON 2015/06/18
resin) USPAT 11:24
S2418 {559 S2414 and S2415 and S2417 US-PGPUB; {OR ON 2015/06/18
USPAT , 11:24
S2419 {127 S2416 and S2418 US-PGPUB; #OR ON 2015/06/18
USPAT 11:24
S2420 {8 ("20100254029" | "20110316969" | {{US-PGPUB; {{OR ON 2015/06/18
"20120162769" | "20120194922" | USPAT 12:04
"20130057967" | "20130107376" |
"7911712" | "8345323").PN. !
S2421 {10 ("20100254029" | "20110316969" | {{US-PGPUB; {{OR ON 2015/06/18
"20120162769" | "20120194922" | USPAT 12:31
"20130057967" | "20130107376" |
"7911712" | "8345323").PN.
"20140313594" i
82422 30 "20140313594" "20100254029" US-PGPUB; #OR JON 2015/06/18
"20120162769" "20140285710" USPAT 12:32
S2423 {4 (("20140313594") or US-PGPUB; {OR OFF 2015/06/18
("20100254029") or USPAT; 12:32
("20120162769") or USOCR
\\\\\\\\\ (1201402857107)).PN.
S2424 41 ("20100254029" | "20110316969" | {{US-PGPUB; {{OR ON 2015/06/18
"20120162769" | "20120194922" | {USPAT 15:14
"20130057967" | "20130107376" |
"7911712" | "8345323")
2425 410419 (first near3 lens) with positive EPO; JPO; {OR iON 2015/06/18
DERWENT 15:14
S2426 {13266 (first near3 lens) near7 positive FPRS; EPO; {OR iON 2015/06/18
JPO; 15:14
DERWENT ;
S2427 414283 (second near3 lens) near7 positive  {FPRS; EPO; {jOR iON 2015/06/18
JPO; 15:14
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E s ! DERWENT | i s
S2428 49383 (third near3 lens) near7 negative FPRS; EPO; {OR ON 2015/06/18
JPO; 15:14
DERWENT :
S2429 13268 (fifth near3 lens) near7 positive FPRS; EPG; {OR HON 2015/06/18
JPO; : 15:14
DERWENT
S2432 {2 "20120162769" US-PGPUB; §OR ON 2015/06/24
USPAT 09:47
S2433 {2 (("20120162769") or US-PGPUB; {OR 4OFF 2015/06/24
("20140313594")).PN. USPAT; 09:47
USOCR
S2434 {287 359/713.ccls. US-PGPUB; {{OR ON 2015/06/24
\\\\\\\\\\\\\\\\\ USPAT \{11:58
S2435 {1044 (G02B13/0045).CPC. US-PGPUB; {OR ON 2015/06/24
USPAT 11:58
EAST Search History (I nterference)
Ref iHits Search Query DBs Default Plurals {{Time
# Operator Stamp
L8 66596 iifirst near3 lens USPAT; HOR ON 2015/06/26
UPAD 12:40
L9 520 biconcave near3 shape USPAT; HOR ON 2015/06/26
UPAD 12:40
L10 61368 isecond near3 lens USPAT; $OR ON 2015/06/26
UPAD 12:40
L11 6836  ififth near3 lens USPAT; {OR ON 2015/06/26
UPAD 12:40
L12 61660 iifocal near3 length USPAT; {OR ON 2015/06/26
UPAD 12:40
L13 13478 ijinflection near3 point USPAT; HOR ON 2015/06/26
UPAD 12:40
L14 14 8 and 9 and 10 and 11 and 12 and 13 {USPAT; {{OR HON 2015/06/26
UPAD 12:41
375 {5769 (first near3 lens) near5 negative USPAT; #OR 4ON 2014/12/01
UPAD 11:47
S376 15200 (second near3 lens) nearb convex USPAT; #OR iON 2014/12/01
UPAD 11:47
8377 {2708 (third near3 lens) near5 convex USPAT; #OR JION 2014/12/01
UPAD 11:47
S378 {1808 (fourth near3 lens) near5 convex USPAT; #OR ON 2014/12/01
UPAD 11:47
S379 {337 (fifth near3 lens) near10 plastic USPAT; #OR ON 2014/12/01
UPAD ; 11:47
S380 82743 iidistance near10 image USPAT; #OR ON 2014/12/01
UPAD ‘ 11:47
8382 {7219 (second near3 lens) nearb positive USPAT; #OR ON 2014/12/01
UPAD 11:47
S383 {5675 (third near3 lens) near5 positive USPAT; #OR ON 2014/12/01
UPAD 11:47
S384 {2186 (fifth near3 lens) near5 positive USPAT; #OR ON 2014/12/01
UPAD 11:47
S385 {1424 (fifth near3 lens) near9 convex USPAT; HOR ON 2014/12/01
UPAD 11:47

file:///Cl/Users/jjones4/Documents/e-Red%20Folder/14226172/EASTSearchHistory.14226172_Accessible Version.htm[6/26/2015 12:41:59 PM]

Apple v. Corephotonics

Page 66 of 287

Apple Ex. 1011



EAST Search History

S386 1i396 (fifth near3 lens) near5 aspheric USPAT; #OR JON 2014/12/01
UPAD 11:47

8387 {12773 i(inflection near2 point) USPAT; #OR ION 2014/12/01
UPAD 11:47

S647 1663 first near3 lens near3 unit nearb USPAT; HOR ON 2015/01/10
positive UPAD 11:17

S648 {1643  iisecond near3 lens near3 unit near5 USPAT; #OR HON 2015/01/10
negative UPAD 11:17

S649 14765 reflecting near3 unit USPAT; HOR ON 2015/01/10
UPAD 11:17

S650 {2549 rear near3 lens near3 group USPAT; HOR ON 2015/01/10
UPAD 11:17

$1027 {5833 (first near3 lens) near5 negative USPAT; #OR ON 2015/02/05
UPAD 13:38

$1028 {5265 (second near3 lens) nearb convex USPAT; $OR HON 2015/02/05
UPAD 13:38

$1029 42760 (third near3 lens) near5 convex USPAT; #OR 4ON 2015/02/05
UPAD 13:38

S1030 {1845 (fourth near3 lens) near5 convex USPAT; #OR 4ON 2015/02/05
UPAD 13:38

S1031 {358 (fifth near3 lens) near10 plastic USPAT; #OR iON 2015/02/05
UPAD 13:38

S$1032 {84112 i{distance near10 image USPAT; #OR JION 2015/02/05
UPAD 13:38

S1034 {7304 (second near3 lens) nearb positive USPAT; #OR 4ON 2015/02/05
UPAD 13:38

$1035 {5753 (third near3 lens) near5 positive USPAT; #OR ON 2015/02/05
UPAD ; 13:38

S1036 {2226 (fifth near3 lens) near5 positive USPAT; #OR ON 2015/02/05
UPAD 13:38

S1037 {1459 (fifth near3 lens) near9 convex USPAT; {OR ON 2015/02/05
UPAD 13:38

S$1038 {414 (fifth near3 lens) near5 aspheric USPAT; #OR JON 2015/02/05
UPAD 13:38

S$1039 12971 ii(inflection near2 point) USPAT; #OR HON 2015/02/05
UPAD 13:38

S1042 {7945 ((first near3 lens) near10 positive) USPAT; #OR ON 2015/02/05
UPAD 13:38

S1043 47911 (second near3 lens) near10 positive USPAT; #OR JON 2015/02/05
UPAD 13:38

$1044 {6123 third near3 lens near10 positive USPAT; HOR ON 2015/02/05
UPAD 13:38

S$1045 {505 paraxial near3 region USPAT; {OR ON 2015/02/05
UPAD ! 13:38

S1046 {4102 fourth near3 lens near10 negative USPAT; 4OR ON 2015/02/05
UPAD 13:38

S1047 {12222 iaspheric USPAT; HOR ON 2015/02/05
UPAD 13:38

S1057 679 fixing near3 diaphragm USPAT; 3$OR ON 2015/02/05
UPAD 14:00

S1058 139988 i{optical near3 set USPAT; 3OR ON 2015/02/05
UPAD 14:00

S1059 {64927 iifirst near3 lens USPAT; i{{OR iON 2015/02/05
UPAD 14:00
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S1060 {59898 iisecond near3 lens USPAT; 3#OR i4ON 2015/02/05
UPAD 14:00

S$1061 21737 ijthird near3 lens USPAT; :HOR 4ON 2015/02/05
UPAD 14:00

S1062 §12320 iifourth near3 lens USPAT; $OR HON 2015/02/05
UPAD 14:00

S1063 {82891 ijconvex near3 surface USPAT; #OR JON 2015/02/05
UPAD 14:00

S2191 {5927 (first near3 lens) near5 negative USPAT; #OR ON 2015/04/23
UPAD 13:43

S§2192 5380 (second near3 lens) near5 convex USPAT; #OR ON 2015/04/23
UPAD 13:43

S2193 {2816 (third near3 lens) near5 convex USPAT; #OR ON 2015/04/23

UPAD 13:43 k

2194 {1889 (fourth near3 lens) near5 convex USPAT; 3$OR ON 2015/04/23
UPAD 13:43

S2195 {378 (fifth near3 lens) near10 plastic USPAT; {{OR JON 2015/04/23
UPAD 13:43

S2196 {85927 distance near10 image USPAT; {iOR ON 2015/04/23
UPAD 13:43

2197 {7423 (second near3d lens) near5 positive USPAT; §{OR ON 2015/04/23
UPAD 13:43

S2198 {5862 (third near3 lens) near5 positive USPAT; {jOR ON 2015/04/23
UPAD 13:43

S2199 {2286 (fifth near3 lens) near5 positive USPAT; HOR ON 2015/04/23
UPAD 13:43

2200 {1504 (fifth near3 lens) near9 convex USPAT; HOR ON 2015/04/23
UPAD : 13:43

S2201 {436 (fifth near3 lens) near5 aspheric USPAT; {OR ON 2015/04/23
UPAD 13:43

82202 413231 ii(inflection near2 point) USPAT; {OR ON 2015/04/23
UPAD 13:43

2203 {1694 first near3 lens near3 unit nearb USPAT; 3#OR iON 2015/04/23
positive UPAD 13:43

S2204 41672  ysecond near3 lens near3 unit nearb USPAT; {OR ION 2015/04/23
negative UPAD 13:43

S2205 14868  ireflecting near3 unit USPAT; :OR JION 2015/04/23
UPAD 13:43

S2206 {2575 rear near3 lens near3 group USPAT; {OR JION 2015/04/23
UPAD 13:43

82207 {5927  i(first near3 lens) near5 negative USPAT; HOR ON 2015/04/23
UPAD 13:44

S2208 5380 (second near3 lens) near5 convex USPAT; 34OR ON 2015/04/23
UPAD ; 13:44

2209 {12816 (third near3 lens) near5 convex USPAT; {OR ON 2015/04/23
UPAD 13:44

S2210 {1889 (fourth near3 lens) near5 convex USPAT; {iOR ON 2015/04/23
UPAD 13:44

S2211 {378 (fifth near3 lens) near10 plastic USPAT; {iOR ON 2015/04/23
UPAD 13:44

S2212 185927 i{distance near10 image USPAT; HOR ON 2015/04/23
UPAD 13:44

S2213 {7423 (second near3 lens) near5 positive USPAT; §jOR ON 2015/04/23
UPAD ! 13:44
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S2214 {5862 (third near3 lens) near5 positive USPAT; HOR ON 2015/04/23
UPAD 13:44

S2215 {2286 (fifth near3 lens) near5 positive USPAT; H#OR ON 2015/04/23
UPAD 13:44

S2216 {1504 (fifth near8 lens) near9 convex USPAT; #OR HON 2015/04/23
UPAD 13:44

S2217 4436 (fifth near3 lens) near5 aspheric USPAT; #OR ON 2015/04/23
UPAD 13:44

$2218 {13231 ii(inflection near2 point) USPAT; #OR ON 2015/04/23
UPAD 13:44

S2219 18072 ((first near3 lens) near10 positive) USPAT; #OR ON 2015/04/23
UPAD 13:44

S§2220 18039 (second near3 lens) near10 positive USPAT; #OR ON 2015/04/23
UPAD 13:44

S2221 {16241 third near3 lens near10 positive USPAT; 3#OR HON 2015/04/23
UPAD 13:44

S2222 {531 paraxial near3 region USPAT; HOR ION 2015/04/23
UPAD 13:44

S2223 114201 fourth near3 lens near10 negative USPAT; :OR iON 2015/04/23
UPAD 13:44

0224 §12417 Haspheric USPAT; :OR JION 2015/04/23
UPAD ‘ 13:44

2225 1689 fixing near3 diaphragm USPAT; 3OR ON 2015/04/23
UPAD i 13:44

S2226 140519 ioptical near3 set USPAT; {OR ON 2015/04/23
UPAD 13:44

2227 1165846 ifirst near3 lens USPAT; {OR ON 2015/04/23
UPAD : 13:44

2228 160721 jsecond near3 lens USPAT; {OR ON 2015/04/23
UPAD 13:44

S2229 422058 iithird near3 lens USPAT; {{OR ON 2015/04/23
UPAD 13:44

2230 {12529 iifourth near3 lens USPAT; HOR ON 2015/04/23
\\\\\\\\\\\\\\ UPAD §413:44

2231 {84085 iconvex near3 surface USPAT; §OR ON 2015/04/23
UPAD 13:44

S2272 2795  ifirst near3 lens near group near3 USPAT; {OR ON 2015/05/04
positive UPAD 13:50

S2273 {2327  ithird near3 lens near group near3 USPAT; {OR ON 2015/05/04
positive UPAD 13:50

2274 {1505 fourth near3 lens near group near3 USPAT; 3$OR ON 2015/05/04
positive UPAD 13:50

S2275 43488  ticamera near3 shake USPAT; i{{OR ON 2015/05/04
UPAD 13:50

82276 {138 S2272 and S2273 and S2274 and USPAT; i{{OR ON 2015/05/04
2275 UPAD 13:50

S2318 {1878 ((first near3 lens) near5 positive near7 {USPAT; {jOR ON 2015/05/07
convex) UPAD 09:31

S2319 {1878 ((first near3 lens) near5 positive near7 {USPAT; $#OR ON 2015/05/07
convex) UPAD 09:31

$2320 {1878 ((first near3 lens) near5 positive near7  {§USPAT; #OR ON 2015/05/07
convex) UPAD 09:31

S2321 {1881 ((second near3 lens) near5 positive USPAT; {OR JON 2015/05/07
near7 convex) UPAD 09:31
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S2322 {1555 ((fourth near3 lens) near5 positive same §jUSPAT; #OR i4ON 2015/05/07
concave) UPAD 09:31

$2323 1132575 i{diaphragm USPAT; $OR 4ON 2015/05/07
UPAD 09:31

S2324 38520 {jmaximum near3 angle USPAT; HOR ION 2015/05/07
UPAD 09:31

$2325 {61120 iifocal near3 length USPAT; #OR JON 2015/05/07
UPAD 09:31

S2326 {17 S2320 and S2321 and S2322 and S2323 {jUSPAT; $OR ON 2015/05/07
and S2324 and S2325 UPAD 09:33

S2384 {6105 (third near3 lens) near7 positive USPAT; #OR ON 2015/06/01
UPAD 13:48

S2385 17369 (second near3 lens) near7 negative USPAT; {OR ON 2015/06/01

UPAD 13:48 k

2386 {3744 (fourth near3 lens) near7 negative USPAT; 3$OR ON 2015/06/01
UPAD 13:48

S2387 {2442 (fifth near3 lens) near7 positive USPAT; {{OR JON 2015/06/01
UPAD 13:48

2388 {7417 telephoto near10 lens USPAT; HOR iON 2015/06/01
UPAD 13:48

2389 {7720 (first near3 lens) near7 positive USPAT; §{OR ON 2015/06/01
UPAD 13:48

S2390 {1978 lateral near3 magnification USPAT; {jOR ON 2015/06/01
UPAD 13:48

82391 {211 S2384 and S2385 and S2386 and S2387 {USPAT; HOR ON 2015/06/01
and S2388 and S2389 and S2390 UPAD 13:55

S2430 881964 i"28" and "29" and "30" and "31" and USPAT; {OR ON 2015/06/18
"32" and "33" and "34" UPAD ! 15:14

6/26/2015 12:41:53 PM
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MAIL STOP AMENDMENT
PATENT
8081-1131-1
IN THE U.S. PATENT AND TRADEMARK OFFICE

In re application of:

Tatsuyuki OGINO et al. Conf.: 1892
Application No.: 14/226,172 Art Unit: 2872
Filed: March 26, 2014 Examiner: JONES, James

IMAGING LENS AND IMAGING APPARATUS INCLUDING THE IMAGING LENS

AMENDMENT

Assistant Commissioner for Patents June 24, 2015
P.0O. Box 1450
Alexandria, VA 22313-1450
Sir:

In response to the Official Action of April 30, 2015,
please amend the above-identified application as follows.

Amendments to the Claims are reflected in the listing of

claims that begins on page 2.

Remarks begin on page 9.
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Amendments to the Claims

This listing of the claims replaces all prior versions and

listing of the claims in the present application.

Listing of Claims

1. (Currently Amended) An imaging lens substantially
consisting of, in order from an object side, five lenses of:

a first lens that has a positive refractive power and has a
meniscus shape which is convex toward the object side;

a second lens that has a biconcave shape;

a third 1lens that has a meniscus shape which 1is convex
toward the object side;

a fourth lens that has a meniscus shape which 1is convex
toward an image side; and

a fifth lens that has a negative refractive power and has

at least one inflection point on an image side surface,

wherein the following conditional expression (1) is
satisfied:
1.4<f/f1<4 (1), where

f is a focal length of a whole system, and
f1 is a focal length of the first lens, and

A bt

wherein the following conditional expression (3) is further

satisfied:

0.78<£f/£f12<2.5 (3), where
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f12 is a composite focal length of the first lens and the

second lens.

2. (Original) The imaging lens, as defined in Claim 1,
wherein the following conditional expression is further
satisfied:

-3<f/£2<-0.85 (2), where

f2 is a focal length of the second lens.

3. (Original) The imaging lens, as defined in Claim 1,
wherein the fourth lens has a positive refractive power.

4. (Canceled)

5. (Original) The imaging lens, as defined in Claim 1,
wherein the following conditional expression is further
satisfied:

—2<f£/£345<0 (4), where

£345 1is a composite focal 1length of the third to fifth
lenses.

6. (Original) The imaging 1lens, as defined in Claim 1,
wherein the following conditional expression is further
satisfied:

-0.5<f1/£3<0.4 (5), where

£f3 is a focal length of the third lens.

7. (Original) The imaging lens, as defined in Claim 1,
wherein the following conditional expression is further

satisfied:
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-1<(R3f-R3r) /(R3f+R3r)<1.2 (6), where
R3f is a paraxial radius of curvature of an object side
surface of the third lens, and
R3r is a paraxial radius of curvature of an image side

surface of the third lens.

8. (Original) The imaging 1lens, as defined in Claim 1,
wherein the following conditional expression is further
satisfied:

—-4<f/£f5<-0.2 (7), where

f5 is a focal length of the fifth lens.

9. (Original) The imaging 1lens, as defined in Claim 1,
wherein the following conditional expression is further
satisfied:

0.5<f-tan®/R5r<10 (8), where

® is a half angle of view, and

R5r 1is a paraxial radius of curvature of the image side

surface of the fifth lens.

10. (Original) The
wherein the following
satisfied:

-0.9<f/£3<0.7 (9),

f3 is a focal length

11. (Original) The

wherein the following

Apple v. Corephotonics

imaging lens, as defined in Claim 1,
conditional expression is further
where

of the third lens.

imaging lens, as defined in Claim 1,

conditional expression is further
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satisfied:

0.05<D7/£<0.2 (10), where

D7 is a spacing on an optical axis between the third lens
and the fourth lens.

12. (Original) The imaging lens, as defined in Claim 1,
further comprising an aperture stop that 1s disposed on the
object side of an object side surface of the second lens.

13. (Original) The imaging 1lens, as defined in Claim 1,
wherein the following conditional expression is further
satisfied:

1.5<£/£1<3.5 (1-1).

14. (Original) The imaging lens, as defined in Claim 1,
wherein the following conditional expression is further
satisfied:

-2.5<f/£2<-0.9 (2-1), where

f2 is a focal length of the second lens.

15. (Original) The imaging lens, as defined in Claim 1,
wherein the following conditional expression is further
satisfied:

0.8<f/fl2<2 (3-1), where

f12 is a composite focal length of the first lens and the
second lens.

16. (Original) The imaging 1lens, as defined in Claim 1,

wherein the following conditional expression is further
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satisfied:

-1.5<£/£345<-0.05 (4-1), where

f345 1is a composite focal 1length of the third to fifth
lenses.

17. (Original) The imaging lens, as defined in Claim 1,
wherein the following conditional expression is further
satisfied:

-0.4<£f1/£3<0.2 (5-1), where

£f3 is a focal length of the third lens.

18. (Original) The imaging lens, as defined in Claim 1,
wherein the following conditional expression is further
satisfied:

-0.6<(R3f-R3r)/(R3f+R3r)<1 (6-1), where

R3f 1is a paraxial radius of curvature of the object side
surface of the third lens, and

R3r 1s a paraxial radius of curvature of the image side
surface of the third lens.

19. (Original) The imaging 1lens, as defined in Claim 1,
wherein when a composite refractive power of the first to third
lenses 1is positive, the following conditional expression is
further satisfied:

-3<f/£f5<-0.4 (7-1), where

f5 is a focal length of the fifth lens.
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20. (Original) An imaging apparatus comprising:

the imaging lens, as defined in Claim 1.

21. (New) An imaging lens substantially consisting of, in
order from an object side, five lenses of:

a first lens that has a positive refractive power and has a
meniscus shape which is convex toward the object side;

a second lens that has a biconcave shape;

a third lens that has a meniscus shape which 1is convex
toward the object side;

a fourth lens that has a meniscus shape which 1s convex
toward an image side; and

a fifth lens that has a negative refractive power and has

at least one inflection point on an image side surface,

whereiln the following conditional expression (1) is
satisfied:
1.4<f/£f1<4 (1), where

f is a focal length of a whole system, and

fl is a focal length of the first lens, and

wherein the following conditional expression (4) is further
satisfied:

—2<£/£345<0 (4), where

£345 1is a composite focal 1length of the third to fifth

lenses.
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22. (New) An imaging lens substantially consisting of, in
order from an object side, five lenses of:

a first lens that has a positive refractive power and has a
meniscus shape which is convex toward the object side;

a second lens that has a biconcave shape;

a third lens that has a meniscus shape which is convex
toward the object side;

a fourth lens that has a meniscus shape which 1s convex
toward an image side; and

a fifth lens that has a negative refractive power and has

at least one inflection point on an image side surface,

whereiln the following conditional expression (1) is
satisfied:
1.4<f/f1<4 (1), where

f is a focal length of a whole system, and

f1l is a focal length of the first lens, and

wherein the following conditional expression (5-1) is
further satisfied:

-0.4<£f1/£3<0.2 (5-1), where

£f3 is a focal length of the third lens.
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Remarks

The application as filed and claim 7 as included herein
correctly show that the denominator of the formula in claim 7 is
(R3f + R3r). However, the application as published in U.S.
Patent Publication 2014/0293453 incorrectly shows the
denominator of the formula in claim 7 as (R3f - R3r). The
Examiner’s kind assistance fixing this error in the published
application and ensuring that the Patent Office’s error is not
repeated in the issued patent are respectfully requested.

Claims 1-3, 6, 9-14, 18, and 20 were rejected as
anticipated by SHINOHARA 2010/0253829. Claim 1 has been amended
to include subject matter from claim 4 that was not rejected on
this basis. Reconsideration and withdrawal of the rejection are
respectfully requested.

The indication that claims 4-5, 7-8, 15-17, and 19 include
patentable subject matter 1is acknowledged with thanks. In
reliance thereon, c¢laim 1 has been amended to include the
allowable subject matter of claim 4 and new claims 21-22 have
been added that include the allowable subject matter of claim 5
and 17, respectively. Allowance of amended claim 1 and new
claims 21 and 22 1s respectfully requested. The dependent
claims are allowable for at least the same reasons.

In view of the present amendment and the foregoing remarks,

it is believed that the present application has been placed in

Apple v. Corephotonics Page 80 of 287 Apple Ex. 1011



Docket No.: 8081-1131-1
Appln. No.: 14/226,172

condition for allowance. Reconsideration and allowance are
respectfully requested.

The Commissioner is hereby authorized in this, concurrent,
and future replies, to charge payment or credit any overpayment
to Deposit Account No. 25-0120 for any additional fees required
under 37 C.F.R. § 1.16 or under 37 C.F.R. § 1.17.

Respectfully submitted,
YOUNG & THOMPSON

/Thomas W. Perkins/
Thomas W. Perkins, Reg. No. 33,027
Customer Number 00466
209 Madison Street, Suite 500
Alexandria, VA 22314

Telephone (703) 521-2297
TWP/clt Telefax (703) 685-0573

10
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1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

DETAILED ACTION
Claim Rejections - 35 USC § 102
2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

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

A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale or otherwise available to the public before the effective filing date of the claimed
invention.

3. Claims 1-3, 6, 9-14, 18 and 20 are rejected under 35 U.S.C. 102(a)(1) as being
anticipated by Shinohara (20100253829) hereafter Shinohara.

Regarding claim 1, Shinohara discloses an imaging lens substantially consisting
of, in order from an object side, five lenses of: a first lens (G1) that has a positive
refractive power (par. [0074], line 1) and has a meniscus shape which is convex toward
the object side (par. [0074]); a second lens (G2) that has a biconcave shape (shown in
fig. 1) a third lens (G3) that has a meniscus shape which is convex toward the object
side (fig. 1, par. [0076]); a fourth lens (G4) that has a meniscus shape which is convex
toward an image side(fig. 1); and a fifth lens (G5) that has a negative refractive power
and has at least one inflection point on an image side surface (par. [0078], line 1-2, par.
[0084]), wherein the following conditional expression (1) is satisfied: 1.4<f/f1<4 (1),
where f is a focal length of a whole system, and f1 is a focal length of the first lens (par.

[0081]).
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Regarding claim 2, Shinohara discloses the imaging lens, as defined in claim 1,
wherein the following conditional expression is further satisfied: -3<f/f2<-0.85 (2), where
f2 is a focal length of the second lens (table 43).

Regarding claim 3, Shinohara discloses the imaging lens, as defined in claim 1,
wherein the fourth lens has a positive refractive power (par. [0077], line 1).

Regarding claim 6, Shinohara discloses the imaging lens, as defined in claim 1,
wherein the following conditional expression is further satisfied: -0.5<f1/3<0.4 (5),
where f3 is a focal length of the third lens (see table 43).

Regarding claim 9, Shinohara discloses the imaging lens, as defined in claim 1,
wherein the following conditional expression is further satisfied: 0.5<ftan
.omega./R5r<10 (8), where .omega. is a half angle of view, and Rb5r is a paraxial radius
of curvature of the image side surface of the fifth lens (see table 1;
tan(38.80)/1.3907=.5781).

Regarding claim 10 Shinohara discloses the imaging lens, as defined in claim 1,
wherein the following conditional expression is further satisfied: -0.9<f/f3<0.7 (9), where
f3 is a focal length of the third lens (see table 43).

Regarding claim 11, Shinohara discloses the imaging lens, as defined in claim 1,
wherein the following conditional expression is further satisfied: 0.05<D7/f<0.2 (10),
where D7 is a spacing on an optical axis between the third lens and the fourth lens (see
table 43; 1.49/7.95=.1874).

Regarding claim 12, Shinohora discloses the imaging lens, as defined in claim 1,

further comprising an aperture stop (st) that is disposed on the object side of an object
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side surface of the second lens (G2).

Regarding claim 13, Shinohara discloses the imaging lens, as defined in claim 1,
wherein the following conditional expression is further satisfied: 1.5<f/f1<3.5 (1-1) (par.
[0011][0081] discloses 0.8<f/f1<1.5).

Regarding claim 14, Shinohara discloses the imaging lens, as defined in claim 1,
wherein the following conditional expression is further satisfied: -2.5<f/f2<-0.9 (2-1),
where 2 is a focal length of the second lens (see table 43).

Regarding claim 18, Shinohara discloses the imaging lens, as defined in claim 1,
wherein the following conditional expression is further satisfied: -0.6<(R3f-
R3r)/(R3f+R3r)<1 (6-1), where R3f is a paraxial radius of curvature of the object side
surface of the third lens, and R3r is a paraxial radius of curvature of the image side
surface of the third lens (shown in table 1, (-1.9476)/(11.8424) = -.1645).

Regarding claim 20, Shinohara discloses an imaging apparatus comprising: the

imaging lens, as defined in claim 1 (abstract).

Allowable Subject Matter
4, Claims objected to as being dependent upon a rejected base claim, but would be
allowable if rewritten in independent form including all of the limitations of the base
claim and any intervening claims.
5. The following is a statement of reasons for the indication of allowable subject
matter: the prior art does not disclose the claimed combination of limitations to warrant

a rejection under 35 USC 102 or 103.
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Regarding claim 4, the prior art does not disclose the claimed imaging lens
specifically including as the distinguishing features in combination with the other
limitations the claimed "wherein the following conditional expression is further satisfied:
0.78<f/f12<2.5 (3), where f12 is a composite focal length of the first lens and the second
lens”.

Regarding claim 5, the prior art does not disclose the claimed imaging lens
specifically including as the distinguishing features in combination with the other
limitations the claimed "wherein the following conditional expression is further satisfied: -
2<f/f345<0 (4), where 345 is a composite focal length of the third to fifth lenses”.

Regarding claim 7, the prior art does not disclose the claimed imaging lens
specifically including as the distinguishing features in combination with the other
limitations the claimed "wherein the following conditional expression is further satisfied: -
1<(R3f-R3r)/(R3f-R3r)<1.2 (6), where R3f is a paraxial radius of curvature of an object
side surface of the third lens, and R3r is a paraxial radius of curvature of an image side
surface of the third lens”.

Regarding claim 8, the prior art does not disclose the claimed imaging lens
specifically including as the distinguishing features in combination with the other
limitations the claimed "wherein the following conditional expression is further satisfied: -
4<f/f5<-0.2 (7), where 5 is a focal length of the fifth lens”.

Regarding claim 15, the prior art does not disclose the claimed imaging lens
specifically including as the distinguishing features in combination with the other

limitations the claimed "wherein the following conditional expression is further satisfied:

Apple v. Corephotonics Page 92 of 287 Apple Ex. 1011



Application/Control Number: 14/226,172 Page 6
Art Unit: 2872

0.8<f/f12<2 (3-1), where f12 is a composite focal length of the first lens and the second
lens”.

Regarding claim 16, the prior art does not disclose the claimed imaging lens
specifically including as the distinguishing features in combination with the other
limitations the claimed "wherein the following conditional expression is further satisfied: -
1.5<f/f345<-0.05 (4-1), where 1345 is a composite focal length of the third to fifth
lenses”.

Regarding claim 17, the prior art does not disclose the claimed imaging lens
specifically including as the distinguishing features in combination with the other
limitations the claimed "wherein the following conditional expression is further satisfied: -
0.4<f1/f3<0.2 (5-1), where f3 is a focal length of the third lens”.

Regarding claim 19, the prior art does not disclose the claimed imaging lens
specifically including as the distinguishing features in combination with the other
limitations the claimed "wherein when a composite refractive power of the first to third
lenses is positive, the following conditional expression is further satisfied: -3<f/f5<-0.4

(7-1), where 5 is a focal length of the fifth lens”.

Response to Arguments
6. Applicant’s arguments, filed 1/8/2015, with respect to the rejection(s) of claim(s)
1-20 under 35 USC 102 have been fully considered and are persuasive. Therefore, the
rejection has been withdrawn. However, upon further consideration, a new ground(s) of

rejection is made in view of Shinohara.
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Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JAMES JONES whose telephone number is (571)270-
1278. The examiner can normally be reached on Monday thru Friday, 9 a.m. to 6:00
p.m. est. time.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Thomas Pham can be reached on (571) 272-3689. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

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

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

IJAMES JONES/
Primary Examiner, Art Unit 2872
4/26/2015
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inflection USPAT 09:22
S504 {1042 S503 and (diaphragm aperture US-PGPUB; {{OR JON 2014/12/29
stop) USPAT 09:22
S506 {601 359/715.ccls. US-PGPUB; {OR ION 2014/12/29
USPAT 09:22
S523 1460 359/717.ccls. US-PGPUB; {iOR ON 2014/12/29
USPAT 09:22
S526 {697 S525 and (diaphragm aperture US-PGPUB; {OR ON 2014/12/29
stop) USPAT 09:22
8537 {183 S530 and S631 and S532 and S533 {{US-PGPUB; {{OR ON 2014/12/29
and S535 and Sb36 USPAT 09:22
S540 {527 359/714.ccls. US-PGPUB; {OR ON 2014/12/29
USPAT : 09:22
S548 {375 S543 and S544 and S545 and S546 {US-PGPUB; {OR ON 2014/12/29
and Sb47 USPAT 09:22
S659 {375 S554 and Sb55 and S556 and S557 {US-PGPUB; {OR ON 2014/12/29
and S558 USPAT 09:22
S561 {27193  {llens near3 housing US-PGPUB; $OR JON 2014/12/29
USPAT 09:22
S653 {1207 359/687.ccls. US-PGPUB; {{OR HON 2015/01/25
USPAT 12:46
S655 {6851 (wide-angle "wide angle" wideangle) {US-PGPUB; {{OR i{ON 2015/01/25
same condition USPAT 13:03
S657 {2819 (wide-angle "wide angle" wideangle) {US-PGPUB; {OR 4ON 2015/01/25
same condition same (focal near3 USPAT 13:03
length)
S659 {2558 (focal near3 length near3 first adj US-PGPUB; i{OR ON 2015/01/25
lens adj4 group) USPAT 13:15
S660 {6934 (focal near3 length near3 first adj US-PGPUB; {OR i4ON 2015/01/25
lens) USPAT 13:15
S661 {2558 S659 with S660 US-PGPUB; {iOR 4ON 2015/01/25
USPAT 13:15
S663 1281 359/773.ccls. US-PGPUB; {{OR HON 2015/01/25
USPAT 17:49
S664 {12058 (first near3 lens near5 positive) US-PGPUB; #OR iON 2015/01/25
USPAT 17:50
S665 19885 (third near3 lens near5 positive) US-PGPUB; {OR ON 2015/01/25
USPAT 17:50
E8666 §E11697 §E(second near3 lens near5 negative) i{USPGPUB; JOR §ON §!2015/01/25§
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USPAT 17:51 :

S667 {5799 (fourth near3 lens near5 negative) {US-PGPUB; i{OR ON 2015/01/25
USPAT 17:51

S668 14645 S664 and S665 and S666 and S667 {US-PGPUB; {OR ON 2015/01/25
USPAT 17:53

S669 {2558 (focal near3 length near3 first adj US-PGPUB; {OR ON 2015/01/25
lens adj4 group) USPAT 17:54

S670 {6934 (focal near3 length near3 first adj US-PGPUB; #OR ON 2015/01/25
lens) USPAT 17:54

S671 {2558 S669 and S670 US-PGPUB; {{OR JION 2015/01/25
USPAT 17:54

S673 {15 S671 and S663 US-PGPUB; {iOR ON 2015/01/25
USPAT 17:55

S674 {266 S663 not S673 US-PGPUB; {{OR ON 2015/01/25
USPAT 18:10

S675 43142 (focal near3 length near10 zoom US-PGPUB; {OR ON 2015/01/25
near10 (telephoto tele-photo)) USPAT 18:11

S676 8 S674 and S675 US-PGPUB; {OR ON 2015/01/25
USPAT 18:11

S677 {258 S674 not S676 US-PGPUB; {OR ON 2015/01/25
USPAT 18:17

S678 {163 f1/1t US-PGPUB; {OR ON 2015/01/25
USPAT 18:26

S679 1530 f1/f US-PGPUB; {OR ON 2015/01/25
USPAT 18:26

S684 1539 f/f1 US-PGPUB; {OR 4ON 2015/01/25
USPAT 18:44

S686 {1207 359/687.ccls. US-PGPUB; {{OR iON 2015/01/25
USPAT 18:45

S949 {578 S945 and S946 and S947 and S948 {US-PGPUB; {{OR ON 2015/02/05
USPAT 13:38

S950 2652353 ii(diaphragm stop aperture) US-PGPUB; i{OR iON 2015/02/05
USPAT 13:38

S951 {559 $949 and S950 US-PGPUB; {{OR i4ON 2015/02/05
USPAT 13:38

S953 {1638 maximum near3 angle near3 view {US-PGPUB; {iOR ON 2015/02/05
USPAT 13:38

S954 14858 ((first near3 lens) near10 (positive) {US-PGPUB; OR ON 2015/02/05
near15 (convex)) USPAT 13:38

S955 45275 ((second near3 lens) near10 US-PGPUB; #OR ON 2015/02/05
(positive) near15 (convex)) USPAT 13:38

S956 {1992 (third near3 lens) near5 negative US-PGPUB; {OR ON 2015/02/05
near15 (concave) USPAT 13:38

957 {1927 (fourth near3 lens) near10 positive {US-PGPUB; $OR ON 2015/02/05
near10 concave USPAT 13:38

S958 {1578 S954 and S955 and S956 and S957 {{US-PGPUB; {OR ON 2015/02/05
USPAT 13:38

059 112652353 i(diaphragm stop aperture) US-PGPUB; {OR ON 2015/02/05
USPAT 13:38

S960 {559 $958 and S959 US-PGPUB; {{OR ON 2015/02/05
USPAT 13:38

961 {185 960 and (inflection near3 point) US-PGPUB; §OR ON 2015/02/05
USPAT 13:38

[S963 {850 \\HFOV {US-PGPUB; {OR HON 112015/02/05;
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g i \ JUsPAT 113:38

S967 9474 ((first near3 lens) near10 US-PGPUB; #OR ON 2015/02/05
positive).cim. USPAT 13:38

S968 {8475 (second near3 lens) near10 US-PGPUB; {OR ON 2015/02/05
positive.clm. USPAT 13:38

S969 {7414 third near3 lens near10 US-PGPUB; {{OR ON 2015/02/05
positive.clm. USPAT 13:38

8970 4197 paraxial near3 region.clm. US-PGPUB; {OR ON 2015/02/05
USPAT 13:38

8971 3820 fourth near3 lens near10 US-PGPUB; #OR iON 2015/02/05
negative.clm. USPAT 13:38

S972 {6754 aspheric.clm. US-PGPUB; {OR iON 2015/02/05
USPAT 13:38

S975 {2700 first near3 lens near3 unit near5 US-PGPUB; {iOR HON 2015/02/05
positive USPAT 13:38

S976 {2661 second near3 lens near3 unit near5 {{US-PGPUB; {OR iON 2015/02/05
negative USPAT 13:38

S977 {9482 reflecting near3 unit US-PGPUB; {OR i{ON 2015/02/05
USPAT 13:38

S978 3873 rear near3 lens near3 group US-PGPUB; {{OR ON 2015/02/05
USPAT 13:38

S981 112002 first near3 lens near3 unit nearb US-PGPUB; {OR ON 2015/02/05
positive.clm. USPAT 13:38

S982 11833 second near3 lens near3 unit near5 {{US-PGPUB; {OR HON 2015/02/05
negative.cim. USPAT 13:38

S983 113344 reflecting near3 unit.cim. US-PGPUB; {{OR ION 2015/02/05
USPAT 13:38

984 {1326 rear near3 lens near3 group.clm. US-PGPUB; {{OR ON 2015/02/05
USPAT 13:38

S1049 4300 fixing near3 diaphragm.clm. US-PGPUB; {OR ON 2015/02/05
USPAT 13:56

S1050 §15694  {optical near3 set.clm. US-PGPUB; {OR HON 2015/02/05
USPAT 13:56

S1051 1154097 first near3 lens.cim. US-PGPUB; {OR ON 2015/02/05
USPAT 13:56

S1052 1150432 second near3 lens.clm. US-PGPUB; #{OR ON 2015/02/05
USPAT : 13:57

S1053 {15816  ijthird near3 lens.clm. US-PGPUB; {OR ON 2015/02/05
USPAT 13:57

S1054 {8456 fourth near3 lens.cim. US-PGPUB; #OR ON 2015/02/05
USPAT 13:57

S1055 49310 convex near3 surface.clm. US-PGPUB; #OR ON 2015/02/05
USPAT 13:57

S1119 {7204 (second near4 lens) same positive  {US-PGPUB; §OR HON 2015/03/09
same concave USPAT 08:17

S1120 {1837 (second near4 lens) same positive  {US-PGPUB; iOR i{ON 2015/03/09
same concave same aspheric USPAT 08:17

S1164 {12177 (first near3 lens) near5 positive US-PGPUB; iOR i4ON 2015/03/09
USPAT 08:17

S1165 {7263 (second near3 lens) near5 (concave {US-PGPUB; iOR 4ON 2015/03/09
biconcave bi-concave) USPAT 08:17

S1166 {4924 (third near3 lens) near5 (convex) US-PGPUB; #OR ION 2015/03/09
USPAT 08:17

S1167 {3393 (fourth near3 lens) near5 convex US-PGPUB; #OR iON 12015/03/09
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USPAT i 08:17 :

S1168 {3899 (fifth near3 lens) near7 negative US-PGPUB; iOR ON 2015/03/09
USPAT 08:17

S1188 {1878 (third near4 lens) same positive US-PGPUB; iOR ON 2015/03/09
same convex same aspheric USPAT 08:17

S$1189 {1467 (fourth near4 lens) same negative  {{US-PGPUB; {{OR ON 2015/03/09
same convex same aspheric USPAT 08:17

S1190 §1096 S1119 and S1120 and S1188 and US-PGPUB; {OR ON 2015/03/09
S1189 USPAT 08:17

S1193 145359 (first near3 lens near3 group) near5 {US-PGPUB; {OR 4ON 2015/03/09
positive USPAT 08:17

S$1194 {5180 (second near3 lens near3 group) US-PGPUB; {{OR ON 2015/03/09
near5 negative USPAT 08:17

S1195 {4504 (third near3 lens near3 group) near5{US-PGPUB; {OR ON 2015/03/09
positive USPAT 08:17

S1196 {2294 (fourth near3 lens near3 group) US-PGPUB; {OR ON 2015/03/09
near5 negative USPAT 08:17

S$1197 {1460 (fifth near3 lens near3 group) near5 §US-PGPUB; {iOR ON 2015/03/09
positive USPAT 08:17

S$1198 {29453 aperture near3 stop US-PGPUB; #OR ON 2015/03/09
USPAT 08:17

S1201 {7204 (second near4 lens) same positive  §US-PGPUB; {OR ON 2015/03/09
same concave USPAT 08:17

S1202 1837 (second near4 lens) same positive  §US-PGPUB; {{OR ON 2015/03/09
same concave same aspheric USPAT 08:17

S1205 {720 ((second near4 lens) near20 positive {jUS-PGPUB; ;jOR HON 2015/03/09
near20 concave near20 aspheric) USPAT 08:17

S1206 {720 S1205 and S1202 US-PGPUB; {{OR 4ON 2015/03/09
USPAT 08:17

$1208 {12519 (second near3 lens) near5 positive {US-PGPUB; {{OR iON 2015/03/09
USPAT 08:17

S1209 §9987 (third near3 lens) near5 positive US-PGPUB; {iOR JON 2015/03/09
USPAT 08:17

S$1210 {4162 (fifth near3 lens) near5 positive US-PGPUB; {{OR 4ON 2015/03/09
USPAT 08:17

S1211 §2789 (fifth near3 lens) near9 convex US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1212 {1164 (sixth near3 lens) near10 concave  {US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S$1213 {1081 (fifth near3 lens) near10 aspheric US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17

S$1217 {9964 (first near3 lens) nearb negative US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S$1218 {9361 (second near3 lens) near5 convex US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1219 {3419 (third near3 lens) near5 concave US-PGPUB; #{OR ON 2015/03/09
USPAT 08:17

$1220 {3393 (fourth near3 lens) near5 convex US-PGPUB; OR ON 2015/03/09
USPAT 08:17

S$1221 {1468 (fifth near3 lens) near5 concave US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17

S1224 {9964 (first near3 lens) near5 negative US-PGPUB; §OR ON 2015/03/09
USPAT 08:17

151225 19361  \l(second near3 lens) near5 convex  jUS-PGPUB; {OR JON  12015/03/09:
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E | . jusPAT | 108:17

$1226 43419 (third near3 lens) near5 concave US-PGPUB; #OR ON 2015/03/09
USPAT 08:17

$1227 13393 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S$1228 {11468 (fifth near3 lens) nearb concave US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17

S$1231 {4894 ((first near3 lens) near10 (positive) {US-PGPUB; {{OR ON 2015/03/09
near15 (convex)) USPAT 08:17

S$1232 5301 ((second near3 lens) near10 US-PGPUB; {OR i4ON 2015/03/09
(positive) near15 (convex)) USPAT 08:17

S1233 {2011 (third near3 lens) near5 negative US-PGPUB; #OR 4ON 2015/03/09
near15 (concave) USPAT 08:17

S1234 {1943 (fourth near3 lens) near10 positive  {jUS-PGPUB; :{OR HON 2015/03/09
near10 concave USPAT 08:17

S1235 {581 S1231 and S1232 and $1233 and US-PGPUB; {{OR JON 2015/03/09
51234 USPAT 08:17

$1236 1j2666338 ii(diaphragm stop aperture) US-PGPUB; iOR HON 2015/03/09
USPAT 08:17

51238 {1652 maximum near3 angle near3 view {{US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17

$1239 14894 ((first near3 lens) near10 (positive) {US-PGPUB; {{OR ON 2015/03/09
near15 (convex)) USPAT 08:17

S$1240 45301 ((second near3 lens) near10 US-PGPUB; {OR JON 2015/03/09
(positive) near15 (convex)) USPAT 08:17

S1241 {2011 (third near3 lens) near5 negative US-PGPUB; {{OR HON 2015/03/09
near15 (concave) USPAT 08:17

S1242 {1943 (fourth near3 lens) near10 positive  §US-PGPUB; {{OR ON 2015/03/09
near10 concave USPAT 08:17

S1243 {581 S1239 and S1240 and S1241 and US-PGPUB; {iOR ON 2015/03/09
S1242 USPAT 08:17

S$1244 2666338 ij(diaphragm stop aperture) US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1245 {562 S1243 and S1244 US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

$1246 {187 S1245 and (inflection near3 point) US-PGPUB; {OR ON 2015/03/09
USPAT : 08:17

S$1266 12579 (focal near3 length near3 first adj US-PGPUB; #OR ON 2015/03/09
lens adj4 group) USPAT 08:17

S$1267 {7008 (focal near3 length near3 first adj US-PGPUB; {OR ON 2015/03/09
lens) USPAT 08:17

S1269 {283 359/773.ccls. US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17

S1270 §12177  {(first near3 lens near5 positive) US-PGPUB; {{OR iON 2015/03/09
USPAT 08:17

S1271 §9987 (third near3 lens near5 positive) US-PGPUB; {OR JION 2015/03/09
USPAT 08:17

S1272 {11809 (second near3 lens near5 negative) {US-PGPUB; iOR JON 2015/03/09
USPAT 08:17

$1273 {5872 (fourth near3 lens near5 negative) {{US-PGPUB; {OR ION 2015/03/09
USPAT 08:17

S$1275 42579 (focal near3 length near3 first adj US-PGPUB; #OR ON 2015/03/09
lens adj4 group) USPAT 08:17

S1276 {7008 (focal near3 length near3 first adj US-PGPUB; §OR JION 12015/03/09
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lens) USPAT 08:17 :

S1277 {2579 S1275 and S1276 US-PGPUB; iOR ON 2015/03/09
USPAT 08:17

S1279 {268 S1269 not S1278 US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

$1280 {3166 (focal near3 length near10 zoom US-PGPUB; {{OR ON 2015/03/09
near10 (telephoto tele-photo)) USPAT 08:17

$1288 {7204 (second near4 lens) same positive  §US-PGPUB; {{OR ON 2015/03/09
same concave USPAT 08:17

S1289 41837 (second near4 lens) same positive  {US-PGPUB; {OR 4ON 2015/03/09
same concave same aspheric USPAT 08:17

S$1295 {1878 (third near4 lens) same positive US-PGPUB; {{OR ON 2015/03/09
same convex same aspheric USPAT 08:17

S1296 {1467 (fourth near4 lens) same negative  {US-PGPUB; {OR ON 2015/03/09
same convex same aspheric USPAT 08:17

S1297 $1096 51288 and S1289 and $1295 and US-PGPUB; {iOR ON 2015/03/09
S1296 USPAT 08:17

S$1300 {5359 (first near3 lens near3 group) near5 {US-PGPUB; {iOR ON 2015/03/09
positive USPAT 08:17

S$1301 5180 (second near3 lens near3 group) US-PGPUB; #OR ON 2015/03/09
near5 negative USPAT 08:17

S1302 {4504 (third near3 lens near3 group) near5{US-PGPUB; {OR ON 2015/03/09
positive USPAT 08:17

S$1303 {2294 (fourth near3 lens near3 group) US-PGPUB; #OR ON 2015/03/09
near5 negative USPAT 08:17

S$1304 1460 (fifth near3 lens near3 group) near5 {US-PGPUB; {{OR 4ON 2015/03/09
positive USPAT 08:17

S1305 {29453 aperture near3 stop US-PGPUB; {OR 4ON 2015/03/09
USPAT 08:17

S$1308 {7204 (second near4 lens) same positive  {US-PGPUB; {{OR iON 2015/03/09
same concave USPAT 08:17

S$1309 {1837 (second near4 lens) same positive  {US-PGPUB; {{OR JON 2015/03/09
same concave same aspheric USPAT 08:17

S1312 {720 ((second near4 lens) near20 positive {US-PGPUB; {OR 4ON 2015/03/09
near20 concave near20 aspheric) USPAT 08:17

S1313 {720 S1312 and S1309 US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S$1315 {12519 (second near3 lens) near5 positive  §US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1316 {9987 (third near3 lens) near5 positive US-PGPUB; #{OR ON 2015/03/09
USPAT 08:17

S1317 {4162 (fifth near3 lens) near5 positive US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S$1318 {2789 (fifth near3 lens) near9 convex US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1319 {1164 (sixth near3 lens) near10 concave US-PGPUB; #{OR ON 2015/03/09
USPAT 08:17

S$1320 {1081 (fifth near3 lens) near10 aspheric US-PGPUB; OR ON 2015/03/09
USPAT 08:17

S$1324 {9964 (first near3 lens) nearb negative US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17

S1325 {9361 (second near3 lens) near5 convex US-PGPUB; §OR ON 2015/03/09
USPAT 08:17

iS1326 {{3419  ii(third near3 lens) near5 concave  {{US-PGPUB; JOR HON 112015/03/09;

file:///Cl/Users/jjones4/Documents/e-Red%20Folder/14226172/EASTSearchHistory.14226172_Accessible Version.htm([4/26/2015 9:53:08 AM]

Apple v. Corephotonics

Page 104 of 287

Apple Ex. 1011



EAST Search History

E | | luseaT | | 108:17
$1327 43393 (fourth near3 lens) near5 convex US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1328 {1468 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
S1331 {9964 (first near3 lens) near5 negative US-PGPUB; §OR ON 2015/03/09
USPAT 08:17
S$1332 {9361 (second near3 lens) near5 convex US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
S$1333 {3419 (third near3 lens) near5 concave US-PGPUB; #OR i4ON 2015/03/09
USPAT 08:17
S1334 {3393 (fourth near3 lens) near5 convex US-PGPUB; {OR 4ON 2015/03/09
USPAT 08:17
S$1335 {1468 (fifth near3 lens) near5 concave US-PGPUB; iOR HON 2015/03/09
USPAT 08:17
S1338 {8361 (first near3 lens) near5 negative FPRS; EPG; iOR JON 2015/03/09
JPO; 08:17
DERWENT
S1339 {4246 (second near3 lens) near5 convex FPRS; EPO; {OR HON 2015/03/09
JPO; 08:17
DERWENT
S1340 {1831 (third near3 lens) near5 concave FPRS; EPG; iOR JON 2015/03/09
JPO; 08:17
DERWENT
S1341 §1501 (fourth near3 lens) near5 convex FPRS; EPO; ##{OR ON 2015/03/09
JPO; 08:17
DERWENT
S$1342 802 (fifth near3 lens) near5 concave FPRS; EPO; {OR iON 2015/03/09
JPO; ! 08:17
DERWENT
S1351 {9964 (first near3 lens) near5 negative US-PGPUB; {OR 4ON 2015/03/09
USPAT 08:17
S$1352 49361 (second near3 lens) near5 convex US-PGPUB; {#OR iON 2015/03/09
USPAT 08:17
S$1353 {3419 (third near3 lens) near5 concave US-PGPUB; {OR iON 2015/03/09
USPAT 08:17
S1354 {3393 (fourth near3 lens) near5 convex US-PGPUB; #{OR 4ON 2015/03/09
USPAT 08:17
S1355 {1468 (fifth near3 lens) near5 concave US-PGPUB; iOR ON 2015/03/09
USPAT ; 08:17
S1357 {12177 (first near3 lens) nearb positive US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
S1358 {7263 (second near3 lens) near5 (concave {US-PGPUB; iOR ON 2015/03/09
biconcave bi-concave) USPAT 08:17
S1359 {4924 (third near3 lens) near5 (convex) US-PGPUB; {OR JON 2015/03/09
USPAT 08:17
S$1360 #3393 (fourth near3 lens) near5 convex US-PGPUB; {OR JON 2015/03/09
USPAT 08:17
S1361 {3899 (fifth near3 lens) near7 negative US-PGPUB; #OR JION 2015/03/09
USPAT 08:17
S1381 41878 (third near4 lens) same positive US-PGPUB; {OR ON 2015/03/09
same convex same aspheric USPAT 08:17
S$1382 {1467 (fourth near4 lens) same negative  {US-PGPUB; {{OR ON 2015/03/09
same convex same aspheric USPAT 08:17
| i i i i i i
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S$1383 {1096 S1308 and S1309 and S1381 and US-PGPUB; {OR i4ON 2015/03/09
51382 USPAT 08:17

S1390 {7204 (second near4 lens) same positive  {US-PGPUB; {OR 4ON 2015/03/09
same concave USPAT 08:17

S$1391 {1837 (second near4 lens) same positive  {US-PGPUB; {{OR HON 2015/03/09
same concave same aspheric USPAT 08:17

S$1392 {1837 S1390 and S1391 US-PGPUB; {{OR JON 2015/03/09
USPAT 08:17

S1395 720 ((second near4 lens) near20 positive {US-PGPUB; {OR ON 2015/03/09
near20 concave near20 aspheric) USPAT 08:17

S$1396 {720 S1395 and S1391 US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S$1400 412519 (second near3 lens) near5 positive  §US-PGPUB; {{OR ON 2015/03/09

USPAT 08:17 k

S1401 {9987 (third near3 lens) near5 positive US-PGPUB; #{OR ON 2015/03/09
USPAT 08:17

S$1402 {4162 (fifth near3 lens) near5 positive US-PGPUB; {{OR JON 2015/03/09
USPAT 08:17

$1403 {2789 (fifth near3 lens) near9 convex US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1405 §1164 (sixth near3 lens) near10 concave US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S$1406 {1081 (fifth near3 lens) near10 aspheric US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1410 {887 (G02B13/0045).CPC. US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1411 {9964 (first near3 lens) near5 negative US-PGPUB; §OR ON 2015/03/09
USPAT i 08:17

S1412 49361 (second near3 lens) near5 convex US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1413 43419 (third near3 lens) near5 concave US-PGPUB; #OR ON 2015/03/09
USPAT 08:17

S1414 43393 (fourth near3 lens) near5 convex US-PGPUB; {OR iON 2015/03/09
USPAT 08:17

S1415 {1468 (fifth near3 lens) near5 concave US-PGPUB; {{OR iON 2015/03/09
USPAT 08:17

S1416 {392 S1411 and S1412 and S1413 and US-PGPUB; {{OR JION 2015/03/09
S1414 and S1415 USPAT 08:17

S$1420 {26186 lens near3 barrel US-PGPUB; #{OR JION 2015/03/09
USPAT 08:17

S1421 {9964 (first near3 lens) nearb negative US-PGPUB; #OR ON 2015/03/09
USPAT 08:17

S1422 19361 (second near3 lens) near5 convex US-PGPUB; #OR ON 2015/03/09
USPAT : 08:17

$1423 {3419 (third near3 lens) near5 concave US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1424 43393 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1425 {1468 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1426 1392 S1421 and S1422 and S1423 and US-PGPUB; {OR ON 2015/03/09
S1424 and S1425 USPAT 08:17

S1430 {8361 (first near3 lens) nearb negative FPRS; EPC; iOR ON 2015/03/09
JPO; ! 08:17
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DERWENT 3
S1431 {4246 (second near3 lens) nearb convex FPRS; EPO; {OR JON 2015/03/09
JPO; 08:17
DERWENT
S$1432 {1831 (third near3 lens) near5 concave FPRS; EPO; iOR HON 2015/03/09
JPO; : 08:17
DERWENT
$1433 {1501 (fourth near3 lens) near5 convex FPRS; EPG; iOR ON 2015/03/09
JPO; 08:17
DERWENT
S1434 1802 (fifth near3 lens) near5 concave FPRS; EPO; ##{OR HON 2015/03/09
JPO; 08:17
DERWENT ;
$1435 429 S1430 and S1431 and S1432 and FPRS; EPC; {OR ON 2015/03/09
S1433 and S1434 JPO; ; 08:17
DERWENT
$1443 1850 (axial near3 distance) same (first US-PGPUB; §OR ON 2015/03/09
near3 lens) same (second near3 USPAT 08:17
lens)
$1448 9964 (first near3 lens) nearb negative US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
S$1449 {9361 (second near3 lens) near5 convex US-PGPUB; §OR ON 2015/03/09
USPAT 08:17
S$1450 43419 (third near3 lens) near5 concave US-PGPUB; {OR iON 2015/03/09
USPAT 08:17
S1451 43393 (fourth near3 lens) near5 convex US-PGPUB; #OR iON 2015/03/09
USPAT 08:17
S1452 {1468 (fifth near3 lens) near5 concave US-PGPUB; {OR 4ON 2015/03/09
USPAT 08:17
S$1453 {392 S1448 and S1449 and S1450 and US-PGPUB; {{OR ON 2015/03/09
S1451 and S1452 USPAT 08:17
S1457 {12177 (first near3 lens) nearb positive US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
$1458 {7263 (second near3 lens) near5 (concave {US-PGPUB; i{OR JON 2015/03/09
biconcave bi-concave) USPAT 08:17
S1459 {4924 (third near3 lens) near5 (convex) US-PGPUB; {OR JON 2015/03/09
USPAT 08:17
$1460 #3393 (fourth near3 lens) near5 convex US-PGPUB; #OR ION 2015/03/09
USPAT 08:17
S1461 {3899 (fifth near3 lens) near7 negative US-PGPUB; #OR JION 2015/03/09
USPAT 08:17
S1471 349 (first near5 lens) near7 convex US-PGPUB; {OR ON 2015/03/09
near5 plastic USPAT 08:17
S1472 {441 (second near5 lens) near7 aspheric {US-PGPUB; {{OR ON 2015/03/09
nearb plastic USPAT 08:17
S$1473 {240 (third nearb lens) near7 concave US-PGPUB; {OR ON 2015/03/09
near5 plastic USPAT : 08:17
S1475 {17566 (fourth lens near5 lens) near10 US-PGPUB; §{jOR ON 2015/03/09
plastic USPAT 08:17
S1476 {1015 (fourth lens nearb lens) near10 US-PGPUB; {OR ON 2015/03/09
inflection USPAT 08:17
S1479 {126 (first near3 lens) near10 positive US-PGPUB; {iOR ON 2015/03/09
near10 paraxial.cim. USPAT 08:17
$1480 {1761 (second near3 lens) near10 positive {US-PGPUB; {OR ON 2015/03/09
near10 convex.clm. USPAT 08:17
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S$1481 {957 (third near3 lens) near10 negative  §US-PGPUB; {{OR ON 2015/03/09
near10 convex.clm. USPAT 08:17

$1482 41921 (fourth near3 lens) near10 US-PGPUB; {OR i4ON 2015/03/09
_jlconvex.cim. USPAT i 08:17

$1484 {1878 (third near4 lens) same positive US-PGPUB; {OR 4ON 2015/03/09
same convex same aspheric USPAT 08:17

$1485 {1467 (fourth near4 lens) same negative  {US-PGPUB; {{OR iON 2015/03/09
same convex same aspheric USPAT 08:17

S$1486 1096 S1390 and S1391 and S1484 and US-PGPUB; {OR ON 2015/03/09
51485 USPAT 08:17

51489 {5359 (first near3 lens near3 group) near5 {US-PGPUB; {OR ON 2015/03/09
positive USPAT 08:17

$1490 {5180 (second near3 lens near3 group) US-PGPUB; iOR ON 2015/03/09
near5 negative USPAT 08:17

S$1491 {4504 (third near3 lens near3 group) near5}US-PGPUB; {iOR ON 2015/03/09
positive USPAT 08:17

$1492 {2294 (fourth near3 lens near3 group) US-PGPUB; iOR ON 2015/03/09
near5 negative USPAT 08:17

S$1493 {1460 (fifth near3 lens near3 group) near5 §US-PGPUB; {{OR JON 2015/03/09
positive USPAT 08:17

S$1494 429453 aperture near3 stop US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1495 542 S1489 and S1490 and S1491 and US-PGPUB; {OR ON 2015/03/09
S1492 and S1493 and S1494 USPAT 08:17

S1496 {1420 359/649-652.ccls. US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17

$1499 {7204 (second near4 lens) same positive  {US-PGPUB; {{OR ON 2015/03/09
same concave USPAT 08:17

S1500 {1837 (second near4 lens) same positive  {US-PGPUB; {OR ON 2015/03/09
same concave same aspheric USPAT | 08:17

S1501 1837 S1499 and S1500 US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S$1504 {720 ((second near4 lens) near20 positive §US-PGPUB; {OR HON 2015/03/09
near20 concave near20 aspheric) USPAT 08:17

S1505 {720 S1504 and S1500 US-PGPUB; {OR JON 2015/03/09
USPAT 08:17

S1509 {12519 (second near3 lens) near5 positive  §{US-PGPUB; {OR iON 2015/03/09
USPAT 08:17

S1510 {9987 (third near3 lens) near5 positive US-PGPUB; {OR JION 2015/03/09
USPAT 08:17

S1511 {4162 (fifth near3 lens) near5 positive US-PGPUB; #{OR ON 2015/03/09
USPAT 08:17

S1512 {42789 (fifth near3 lens) near9 convex US-PGPUB; {{OR ON 2015/03/09
USPAT ; 08:17

S1514 {1164 (sixth near3 lens) near10 concave US-PGPUB; {OR ON 2015/03/09
USPAT ‘ 08:17

S1515 {1081 (fifth near3 lens) near10 aspheric US-PGPUB; iOR ON 2015/03/09
USPAT 08:17

S1519 {887 (G02B13/0045).CPC. US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S$1520 {9964 (first near3 lens) nearb negative US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S1521 #9361 (second near3 lens) near5 convex US-PGPUB; #OR JON 2015/03/09
USPAT 08:17
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S1522 {3419 (third near3 lens) near5 concave US-PGPUB; {OR JON 2015/03/09
USPAT 08:17
S$1523 {3393 (fourth near3 lens) near5 convex US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17
S$1524 {1468 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
S1525 1392 S1520 and S1521 and S1522 and US-PGPUB; {iOR ON 2015/03/09
S1523 and S1524 USPAT 08:17
S1529 26186  lens near3 barrel US-PGPUB; {{OR ON 2015/03/09
USPAT 08:17
S$1530 {9964 (first near3 lens) nearb negative US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1531 {9361 (second near3 lens) near5 convex US-PGPUB; §OR ON 2015/03/09
USPAT 08:17
S1532 43419 (third near3 lens) near5 concave US-PGPUB; #OR HON 2015/03/09
USPAT 08:17
S$1533 #3393 (fourth near3 lens) near5 convex US-PGPUB; {OR 4ON 2015/03/09
USPAT 08:17
S1534 {1468 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
S1535 {392 S1530 and S1531 and S1532 and US-PGPUB; {{OR iON 2015/03/09
S1533 and S1534 USPAT 08:17
S$1539 {4894 ((first near3 lens) near10 (positive) {US-PGPUB; {{OR JION 2015/03/09
near15 (convex)) USPAT 08:17
S1540 {5301 ((second near3 lens) near10 US-PGPUB; {{OR 4ON 2015/03/09
(positive) near15 (convex)) USPAT 08:17
S1541 2011 (third near3 lens) near5 negative US-PGPUB; #OR ON 2015/03/09
near15 (concave) USPAT i 08:17
S$1542 11943 (fourth near3 lens) near10 positive  §US-PGPUB; {{OR ON 2015/03/09
near10 concave USPAT 08:17
S1543 i1 ("20130057967") .PN. US-PGPUB; {{OR OFF 2015/04/23
USPAT; 11:09
USOCR ;
S1544 {11329 ((first near3 lens) near7 negative) US-PGPUB; #OR ON 2015/04/23
USPAT 11:35
S1545 {6129 (((second near3 lens) near7 US-PGPUB; iOR ON 2015/04/23
positive) same convex) USPAT 11:38
S1546 {4997 (third near3 lens) near10 concave US-PGPUB; {#OR ON 2015/04/23
USPAT 11:38
S1547 4965 (fourth near3 lens) near10 convex  {{US-PGPUB; {{OR ON 2015/04/23
USPAT 11:39
S1548 {2172 (fifth near3 lens) near10 concave US-PGPUB; {OR ON 2015/04/23
USPAT 11:41
S1549 {736 S1544 and S1545 and S1546 and US-PGPUB; {{OR ON 2015/04/23
S1547 and S1548 USPAT 11:42
S$1550 §590 359/714.ccls. US-PGPUB; {{OR ON 2015/04/23
USPAT 11:42
S1551 {1098 359/659,746,753,764-766.ccls. US-PGPUB; {{OR ON 2015/04/23
USPAT 11:44
S$1552 150 S1549 and S1550 US-PGPUB; {OR iON 2015/04/23
USPAT 11:44
S$1553 {150 S1544 and S1552 US-PGPUB; {OR ON 2015/04/23
USPAT 12:32
Es1 554 §E1 1'14175290" {US-PGPUB; {OR ;;ON §52015/04/23§
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USPAT 13:08 ‘
S1555 {7328 (second near4 lens) same positive  {US-PGPUB; i{OR ON 2015/04/23
same concave USPAT 13:43
S1556 {1885 (second near4 lens) same positive  {US-PGPUB; {OR ON 2015/04/23
same concave same aspheric USPAT 13:43
S1557 {1885 S1555 and S1556 US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S1558 {7328 (second near4 lens) same positive  §US-PGPUB; {{OR ON 2015/04/23
same concave USPAT 13:43
S1559 41885 (second near4 lens) same positive  {US-PGPUB; {OR 4ON 2015/04/23
same concave same aspheric USPAT 13:43
S1560 {466 359/717.ccls. US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43
S1561 {8448 (first near3 lens) near5 negative FPRS; EPO; {{OR ON 2015/04/23
JPO; 13:43
DERWENT
S1562 {4321 (second near3 lens) near5 convex FPRS; EPO; {{OR JON 2015/04/23
JPO; 13:43
DERWENT
S1563 {1863 (third near3 lens) near5 concave FPRS; EPG; {OR ON 2015/04/23
JPO; 13:43
DERWENT ;
S1564 {1527 (fourth near3 lens) near5 convex FPRS; EPG; {OR ON 2015/04/23
JPO; . 13:43
DERWENT
S1565 819 (fifth near3 lens) near5 concave FPRS; EPO; {OR JON 2015/04/23
JPO; 13:43
DERWENT
S1566 {29 S1561 and S1562 and S1563 and FPRS; EPO; {jOR HON 2015/04/23
S1564 and S1565 JPO; 13:43
DERWENT
S1567 {6143 (first near3 lens) nearb US-PGPUB; {OR ON 2015/04/23
negative.clm. USPAT 13:43
S1568 {3821 (second near3 lens) nearb US-PGPUB; {OR JON 2015/04/23
convex.clm. USPAT 13:43
S1569 {2040 (third near3 lens) near5 convex.cim. {US-PGPUB; {OR JON 2015/04/23
USPAT 13:43
S$1570 1419 (fourth near3 lens) nearb US-PGPUB; #OR ION 2015/04/23
convex.clm. USPAT 13:43
S1571 {383 (fifth near3 lens) near10 plastic.cim. §US-PGPUB; {OR JION 2015/04/23
USPAT 13:43
S1572 439643 distance near10 image.cim. US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S$1573 {871 (axial near3 distance) same (first US-PGPUB; {OR ON 2015/04/23
near3 lens) same (second near3 USPAT : 13:43
lens)
S1574 410098 (first near3 lens) near5 negative US-PGPUB; {OR HON 2015/04/23
USPAT 13:43
S1575 {9511 (second near3 lens) near5 convex US-PGPUB; {{OR JON 2015/04/23
USPAT 13:43
S1576 {3484 (third near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S1577 43470 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
151578 {1523 {i(fifth near3 lens) near5 concave  {US-PGPUB; JOR ION  §2015/04/23;
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USPAT i 13:43 :

S1579 §404 S1574 and S1575 and S1576 and US-PGPUB; {{OR ON 2015/04/23
S1577 and S1578 USPAT 13:43

S1580 {12354 (first near3 lens) near5 positive US-PGPUB; iOR ON 2015/04/23
USPAT 13:43

S$1581 {7377 (second near3 lens) near5 (concave {{US-PGPUB; {{OR ON 2015/04/23
biconcave bi-concave) USPAT 13:43

S$1582 #5017 (third near3 lens) near5 (convex) US-PGPUB; #OR ON 2015/04/23
USPAT 13:43

S1583 13470 (fourth near3 lens) near5 convex US-PGPUB; {OR 4ON 2015/04/23
USPAT 13:43

S1584 {3996 (fifth near3 lens) near7 negative US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43

S1585 {575 S1580 and S1581 and $1582 and US-PGPUB; {{OR ON 2015/04/23
S1583 and S1584 USPAT 13:43

S1586 145 ((fifth near3 lens) near7 negative) US-PGPUB; {OR ON 2015/04/23
near10 inflection USPAT 13:43

S1587 {7786 (second near3 lens) near5 US-PGPUB; {OR ON 2015/04/23
positive.clm. USPAT 13:43

S$1588 7030 (third near3 lens) near5 US-PGPUB; #OR ON 2015/04/23
positive.clm. USPAT 13:43

S1589 {2128 (fifth near3 lens) near5 positive.cm. §US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S$1590 #1015 (fifth near3 lens) near9 convex.clm. {US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43

S$1591 {453 (fifth near3 lens) near5 US-PGPUB; {OR 4ON 2015/04/23
aspheric.clm. USPAT 13:43

S1592 14600 (inflection near2 point).cim. US-PGPUB; {OR 4ON 2015/04/23
USPAT 13:43

S$1593 {419 (sixth near3 lens) near10 US-PGPUB; {{OR iON 2015/04/23
concave.clm. USPAT 13:43

S$1594 4354 (first near5 lens) near7 convex US-PGPUB; i{OR JION 2015/04/23
near5 plastic USPAT 13:43

S1595 {1451 (second near5 lens) near7 aspheric {US-PGPUB; {OR ION 2015/04/23
near5 plastic USPAT 13:43

S1596 {245 (third nearb lens) near7 concave US-PGPUB; #OR ON 2015/04/23
near5 plastic USPAT 13:43

S$1597 {28691 (fourth lens near5 lens) near10 US-PGPUB; #OR ON 2015/04/23
concave USPAT 13:43

S1598 417736 (fourth lens near5 lens) near10 US-PGPUB; {jOR ON 2015/04/23
plastic USPAT 13:43

S$1599 11040 (fourth lens near5 lens) near10 US-PGPUB; {OR ON 2015/04/23
inflection USPAT 13:43

S$1600 {130 (first near3 lens) near10 positive US-PGPUB; §OR ON 2015/04/23
near10 paraxial.clm. USPAT 13:43

S1601 41786 (second near3 lens) near10 positive {US-PGPUB; {OR ON 2015/04/23
near10 convex.clm. USPAT 13:43

S1602 {967 (third near3 lens) near10 negative  {US-PGPUB; {{OR ON 2015/04/23
near10 convex.clm. USPAT 13:43

S$1603 {1978 (fourth near3 lens) near10 US-PGPUB; {OR ON 2015/04/23
convex.clm. USPAT 13:43

S1604 {1925 (third near4 lens) same positive US-PGPUB; {OR ON 2015/04/23
same convex same aspheric USPAT 13:43

iS1605 {1511 ij(fourth near4 lens) same negative  {US-PGPUB; {OR HON 112015/04/23;
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E i lsame convex same aspheric jusPAT i 113:43

S1606 {1132 S1558 and S1559 and $1604 and US-PGPUB; {OR ON 2015/04/23
S1605 USPAT 13:43

S1607 {1114 S1606 and (diaphragm aperture US-PGPUB; {OR ON 2015/04/23
stop) USPAT 13:43

S1608 {1637 359/715.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S$1609 {7328 (second near4 lens) same positive  {US-PGPUB; {{OR ON 2015/04/23
same concave USPAT 13:43

S1610 {1885 (second near4 lens) same positive  {US-PGPUB; {{OR i4ON 2015/04/23
same concave same aspheric USPAT 13:43

S1611 {1466 359/717.ccls. US-PGPUB; {{OR 4ON 2015/04/23
USPAT 13:43

S1612 {0 "$400" and S1610 US-PGPUB; {{OR HON 2015/04/23
USPAT 13:43

S1613 {0 S1612 and (diaphragm aperture US-PGPUB; iOR JON 2015/04/23
stop) USPAT 13:43

S1614 {12704 (second near3d lens) near5 positive  {US-PGPUB; {OR JION 2015/04/23
USPAT 13:43

S1615 410143 (third near3 lens) near5 positive US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1616 {4245 (fifth near3 lens) near5 positive US-PGPUB; #OR ON 2015/04/23
USPAT 13:43

S1617 {2874 (fifth near3 lens) near9 convex US-PGPUB; {OR JON 2015/04/23
USPAT 13:43

S1618 {1193 (sixth near3 lens) near10 concave US-PGPUB; {{OR JON 2015/04/23
USPAT 13:43

S1619 {1126 (fifth near3 lens) near10 aspheric US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43

$1620 {201 S1614 and S1615 and S1616 and US-PGPUB; {iOR ON 2015/04/23
S1617 and S1618 and S1619 USPAT 13:43

S1621 §590 359/714.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S$1622 10098 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:43

$1623 {9511 (second near3 lens) near5 convex US-PGPUB; §OR ON 2015/04/23
USPAT : 13:43

S1624 3484 (third near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S$1625 13470 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

51626 {1523 (fifth near3 lens) near5 concave US-PGPUB; {iOR ON 2015/04/23
USPAT 13:43

S1627 {404 S$1622 and $1623 and S1624 and US-PGPUB; {OR iON 2015/04/23
S$1625 and S1626 USPAT 13:43

$1628 {10098 (first near3 lens) near5 negative US-PGPUB; {{OR JION 2015/04/23
USPAT 13:43

S$1629 {9511 (second near3 lens) near5 convex US-PGPUB; {jOR JON 2015/04/23
USPAT 13:43

S1630 {3484 (third near3 lens) near5 concave US-PGPUB; #OR ION 2015/04/23
USPAT 13:43

S1631 #3470 (fourth near3 lens) near5 convex US-PGPUB; #OR JON 2015/04/23
USPAT 13:43

$1632 {1523 (fifth near3 lens) near5 concave US-PGPUB; {OR JION 12015/04/23
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USPAT i 13:43 :

S1633 404 S$1628 and S1629 and S1630 and US-PGPUB; {{OR ON 2015/04/23
S1631 and S1632 USPAT 13:43

S1634 {27926 lens near3 housing US-PGPUB; iOR ON 2015/04/23
USPAT 13:43

S$1635 {6143 (first near3 lens) nearb US-PGPUB; {{OR ON 2015/04/23
negative.clm. USPAT 13:43

S1636 {13821 (second near3 lens) near5 US-PGPUB; {OR ON 2015/04/23
convex.clm. USPAT 13:43

S1637 {2040 (third near3 lens) near5 convex.cim. §US-PGPUB; {OR {ON 2015/04/23
USPAT 13:43

S$1638 {1419 (fourth near3 lens) nearb US-PGPUB; {{OR ON 2015/04/23
convex.clm. USPAT 13:43

S1639 {383 (fifth near3 lens) near10 plastic.cim. {US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1640 {39643 distance near10 image.cim. US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1641 {12354 (first near3 lens) near5 positive US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1642 {7377 (second near3 lens) near5 (concave {US-PGPUB; {OR ON 2015/04/23
biconcave bi-concave) USPAT 13:43

S1643 {5017 (third near3 lens) near5 (convex) US-PGPUB; HOR ON 2015/04/23
USPAT 13:43

S1644 43470 (fourth near3 lens) nearb convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:43

S$1645 13996 (fifth near3 lens) near7 negative US-PGPUB; {OR 4ON 2015/04/23
USPAT 13:43

S1646 {575 S1641 and S1642 and S1643 and US-PGPUB; {{OR iON 2015/04/23
S1644 and S1645 USPAT 13:43

S1647 {45 ((fifth near3 lens) near7 negative) US-PGPUB; {{OR iON 2015/04/23
near10 inflection USPAT 13:43

S1648 {7786 (second near3 lens) near5 US-PGPUB; i{OR JION 2015/04/23
positive.clm. USPAT 13:43

S1649 {7030 (third near3 lens) nearb US-PGPUB; {{OR ION 2015/04/23
positive.cim. USPAT 13:43

S$1650 {2128 (fifth near3 lens) near5 positive.clm. {US-PGPUB; :iOR ON 2015/04/23
USPAT 13:43

S$1651 {1015 (fifth near3 lens) near9 convex.clm. {US-PGPUB; iiOR ON 2015/04/23
USPAT 13:43

S1652 {453 (fifth near3 lens) near5 US-PGPUB; #{OR ON 2015/04/23
aspheric.clm. USPAT 13:43

S$1653 {4600 (inflection near2 point).clm. US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1654 {419 (sixth near3 lens) near10 US-PGPUB; §OR ON 2015/04/23
concave.clm. USPAT 13:43

S1655 {354 (first near5 lens) near7 convex US-PGPUB; §jOR ON 2015/04/23
near5 plastic USPAT 13:43

S1656 {451 (second near5 lens) near7 aspheric {US-PGPUB; {{OR ON 2015/04/23
near5 plastic USPAT 13:43

S1657 {245 (third nearb lens) near7 concave US-PGPUB; {OR ON 2015/04/23
near5 plastic USPAT 13:43

S1658 {28691 (fourth lens near5 lens) near10 US-PGPUB; {OR ON 2015/04/23
concave USPAT 13:43

IS1659 {17736  \|(fourth lens near5 lens) near10 US-PGPUB; {{OR HON 112015/04/23;
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E i \plastic JUSPAT i 413:43

$1660 #1040 (fourth lens near5 lens) near10 US-PGPUB; #OR ON 2015/04/23
inflection USPAT 13:43

S1661 {1925 (third near4 lens) same positive US-PGPUB; {OR ON 2015/04/23
same convex same aspheric USPAT 13:43

S1662 {1511 (fourth near4 lens) same negative  {US-PGPUB; {OR ON 2015/04/23
same convex same aspheric USPAT 13:43

S$1663 {1132 S1609 and S1610 and S1661 and US-PGPUB; {OR ON 2015/04/23
S1662 USPAT 13:43

S1664 {1114 S1663 and (diaphragm aperture US-PGPUB; #{OR i4ON 2015/04/23
stop) USPAT 13:43

S1665 {1637 359/715.ccls. US-PGPUB; {{OR 4ON 2015/04/23
USPAT 13:43

S$1666 {5423 (first near3 lens near3 group) near5 {US-PGPUB; {{OR HON 2015/04/23
positive USPAT 13:43

S1667 {5244 (second near3 lens near3 group) US-PGPUB; iOR JON 2015/04/23
near5 negative USPAT 13:43

S1668 {4562 (third near3 lens near3 group) near5}US-PGPUB; {OR HON 2015/04/23
positive USPAT 13:43

S1669 {2323 (fourth near3 lens near3 group) US-PGPUB; {{OR ON 2015/04/23
near5 negative USPAT 13:43

S$1670 {1481 (fifth near3 lens near3 group) near5 §US-PGPUB; {{OR ON 2015/04/23
positive USPAT 13:43

S1671 429778 aperture near3 stop US-PGPUB; {OR JON 2015/04/23
USPAT 13:43

S1672 {7328 (second near4 lens) same positive  {US-PGPUB; {{OR JON 2015/04/23
same concave USPAT 13:43

$1673 {1885 (second near4 lens) same positive  §US-PGPUB; {{OR ON 2015/04/23
same concave same aspheric USPAT 13:43

S1674 {1466 359/717.ccls. US-PGPUB; {iOR ON 2015/04/23
USPAT 13:43

S$1675 {738 ((second near4 lens) near20 positive §US-PGPUB; {{OR ON 2015/04/23
near20 concave near20 aspheric) USPAT 13:43

S1676 {738 S1675 and S1673 US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1677 {728 S1676 and (diaphragm aperture US-PGPUB; {OR ON 2015/04/23
stop) USPAT ; 13:43

S1678 {12704 (second near3 lens) near5 positive  §US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S$1679 410143 (third near3 lens) near5 positive US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1680 {4245 (fifth near3 lens) near5 positive US-PGPUB; {iOR ON 2015/04/23
USPAT 13:43

S1681 {2874 (fifth near3 lens) near9 convex US-PGPUB; {OR iON 2015/04/23
USPAT 13:43

S$1682 {1193 (sixth near3 lens) near10 concave US-PGPUB; {{OR JION 2015/04/23
USPAT 13:43

S1683 {1126 (fifth near3 lens) near10 aspheric US-PGPUB; {{OR JON 2015/04/23
USPAT 13:43

S1684 {201 S1678 and S1679 and S1680 and US-PGPUB; {OR ION 2015/04/23
S1681 and S1682 and S1683 USPAT 13:43

$1685 {590 359/714.ccls. US-PGPUB; {OR JON 2015/04/23
USPAT 13:43

S$1686 {10098 (first near3 lens) near5 negative US-PGPUB; {OR JION 12015/04/23
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USPAT i 13:43 :

S1687 {9511 (second near3 lens) nearb convex US-PGPUB; iOR ON 2015/04/23
USPAT 13:43

S1688 {3484 (third near3 lens) near5 concave US-PGPUB; iOR ON 2015/04/23
USPAT 13:43

$1689 13470 (fourth near3 lens) near5 convex US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43

S$1690 {1523 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1691 {404 S1686 and S1687 and S1688 and US-PGPUB; {{OR JON 2015/04/23
S1689 and S1690 USPAT 13:43

$1692 {10098 (first near3 lens) nearb negative US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43

S1693 {9511 (second near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1694 {3484 (third near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

$1695 3470 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

51696 {1523 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:43

S1697 {404 S$1692 and S1693 and S1694 and US-PGPUB; {OR ON 2015/04/23
S1695 and S1696 USPAT 13:43

S$1698 427926 lens near3 housing US-PGPUB; #OR ON 2015/04/23
USPAT 13:43

S$1699 14982 ((first near3 lens) near10 (positive) {US-PGPUB; {{OR 4ON 2015/04/23
near15 (convex)) USPAT 13:43

S1700 {5384 ((second near3 lens) near10 US-PGPUB; {OR 4ON 2015/04/23
(positive) near15 (convex)) USPAT 13:43

S$1701 {2056 (third near3 lens) near5 negative US-PGPUB; {{OR iON 2015/04/23
near15 (concave) USPAT 13:43

S$1702 {1986 (fourth near3 lens) near10 positive  §US-PGPUB; {{OR JON 2015/04/23
near10 concave USPAT 13:43

S1703 §599 S1699 and S1700 and $1701 and US-PGPUB; {{OR ION 2015/04/23
S1702 USPAT 13:43

S$1704 2690860 ii(diaphragm stop aperture) US-PGPUB; #OR ON 2015/04/23
USPAT 13:43

S1705 {1686 maximum near3 angle near3 view US-PGPUB; #{OR ON 2015/04/23
USPAT 13:43

S1706 {4982 ((first near3 lens) near10 (positive) {US-PGPUB; {OR ON 2015/04/23
near15 (convex)) USPAT 13:43

S1707 {5384 ((second near3 lens) near10 US-PGPUB; {OR ON 2015/04/23
(positive) near15 (convex)) USPAT 13:43

S$1708 {2056 (third near3 lens) near5 negative US-PGPUB; {OR ON 2015/04/23
near15 (concave) USPAT 13:43

S1709 {1986 (fourth near3 lens) near10 positive {US-PGPUB; {OR ON 2015/04/23
near10 concave USPAT 13:43

S1710 §599 S$1706 and S1707 and $1708 and US-PGPUB; {iOR ON 2015/04/23
S1709 USPAT 13:43

S1711 2690860 ii(diaphragm stop aperture) US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1712 {580 S1710 and S1711 US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

iS1713 {{191 11712 and (inflection near3 point)  {{US-PGPUB; §OR HON 112015/04/23;
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E ! ! jusPAT | 113:43
S1714 {1224 359/687.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S1715 {6972 (wide-angle "wide angle" wideangle) {US-PGPUB; {{OR ON 2015/04/23
same condition USPAT 13:43
S1716 {2863 (wide-angle "wide angle" wideangle) {US-PGPUB; {OR ON 2015/04/23
same condition same (focal near3 USPAT 13:43
length) :
S1717 {2619 (focal near3 length near3 first adj US-PGPUB; #OR ON 2015/04/23
lens adj4 group) USPAT 13:43
S1718 {7129 (focal near3 length near3 first adj US-PGPUB; HOR ON 2015/04/23
lens) USPAT 13:43
S1719 {42619 S1717 with S1718 US-PGPUB; {iOR ON 2015/04/23
USPAT 13:43
S1720 {288 359/773.ccls. US-PGPUB; {OR 4ON 2015/04/23
USPAT 13:43
S1721 {12354 (first near3 lens near5 positive) US-PGPUB; {iOR 4ON 2015/04/23
USPAT 13:43
S1722 410143 (third near3 lens near5 positive) US-PGPUB; {{OR HON 2015/04/23
USPAT 13:43
S$1723 {11978 (second near3 lens near5 negative) {US-PGPUB; {OR JION 2015/04/23
USPAT ; 13:43
S1724 {5982 (fourth near3 lens near5 negative) {US-PGPUB; {OR ON 2015/04/23
USPAT i 13:43
S1725 {4793 S1721 and S1722 and $1723 and US-PGPUB; {{OR ON 2015/04/23
S1724 USPAT 13:43
S1726 {2619 (focal near3 length near3 first adj US-PGPUB; {OR ON 2015/04/23
lens adj4 group) USPAT : 13:43
S1727 {7129 (focal near3 length near3 first adj US-PGPUB; {OR ON 2015/04/23
lens) USPAT 13:43
S1728 {2619 S1726 and S1727 US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43
S1730 4273 S1720 not S1729 US-PGPUB; {{OR ON 2015/04/23
USPAT §13:43
S1731 43207 (focal near3 length near10 zoom US-PGPUB; {OR ON 2015/04/23
near10 (telephoto tele-photo)) USPAT 13:43
S1734 §170 £1/ft US-PGPUB; {{OR HON 2015/04/23
USPAT 13:43
S1735 {556 f1/1 US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43
S1736 {557 f/f1 US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S1737 {1224 359/687.ccls. US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1738 {7328 (second near4 lens) same positive  {US-PGPUB; {{OR ON 2015/04/23
same concave USPAT 13:43
S1739 {1885 (second near4 lens) same positive  {US-PGPUB; {OR ON 2015/04/23
same concave same aspheric USPAT 13:43
S1740 {1925 (third near4 lens) same positive US-PGPUB; {OR ON 2015/04/23
same convex same aspheric USPAT 13:43
S1741 {1511 (fourth near4 lens) same negative  {US-PGPUB; {{OR ON 2015/04/23
same convex same aspheric USPAT 13:43
S1742 {1132 S1738 and S1739 and S1740 and US-PGPUB; {OR JON 2015/04/23
S1741 USPAT 13:43
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S1743 {5423 (first near3 lens near3 group) near5 {US-PGPUB; {{OR i4ON 2015/04/23
positive USPAT 13:43

S1744 {5244 (second near3 lens near3 group) US-PGPUB; {OR 4ON 2015/04/23
nearb negative USPAT 13:43

S1745 {4562 (third near3 lens near3 group) near5}{US-PGPUB; {{OR HON 2015/04/23
positive USPAT 13:43

S$1746 {2323 (fourth near3 lens near3 group) US-PGPUB; i{OR JON 2015/04/23
near5 negative USPAT 13:43

S1747 {1481 (fifth near3 lens near3 group) near5 §US-PGPUB; {OR ON 2015/04/23
positive USPAT 13:43

S1748 {29778  ilaperture near3 stop US-PGPUB; #OR ON 2015/04/23
USPAT 13:43

S1749 {7328 (second near4 lens) same positive  §US-PGPUB; {{OR ON 2015/04/23

same concave USPAT 13:43 ;

S1750 {1885 (second near4 lens) same positive  §US-PGPUB; {OR ON 2015/04/23
same concave same aspheric USPAT 13:43

S1751 {4738 ((second near4 lens) near20 positive {US-PGPUB; {{OR JON 2015/04/23
near20 concave near20 aspheric) USPAT 13:43

S1752 {738 S1751 and S1750 US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1753 412704 (second near3d lens) near5 positive  {US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43

S1754 {10143 (third near3 lens) near5 positive US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1755 {4245 (fifth near3 lens) near5 positive US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1756 {2874 (fifth near3 lens) near9 convex US-PGPUB; #OR ON 2015/04/23
USPAT : 13:43

S1757 {1193 (sixth near3 lens) near10 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1758 #1126 (fifth near3 lens) near10 aspheric US-PGPUB; #OR ON 2015/04/23
USPAT 13:43

S1759 410098 (first near3 lens) near5 negative US-PGPUB; {OR iON 2015/04/23
USPAT 13:43

S1760 {9511 (second near3 lens) near5 convex US-PGPUB; {{OR iON 2015/04/23
USPAT 13:43

S1761 {3484 (third near3 lens) near5 concave US-PGPUB; i{OR JION 2015/04/23
USPAT 13:43

S1762 3470 (fourth near3 lens) near5 convex US-PGPUB; {{OR JION 2015/04/23
USPAT 13:43

S1763 {1523 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1764 {10098 (first near3 lens) nearb negative US-PGPUB; #OR ON 2015/04/23
USPAT : 13:43

S1765 {9511 (second near3 lens) near5 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:43

S1766 {3484 (third near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1767 {3470 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

S1768 {1523 (fifth near3 lens) near5 concave US-PGPUB; #{OR ON 2015/04/23
USPAT 13:43

S1769 {8448 (first near3 lens) near5 negative FPRS; EPO; iiOR ON 2015/04/23
JPO; ! 13:43
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DERWENT 3
S1770 14321 (second near3 lens) nearb convex FPRS; EPO; {OR JON 2015/04/23
JPO; 13:43
DERWENT
S1771 {1863 (third near3 lens) near5 concave FPRS; EPG; iOR HON 2015/04/23
JPO; : 13:43
DERWENT
S1772 {1527 (fourth near3 lens) near5 convex FPRS; EPG; iOR JON 2015/04/23
JPO; 13:43
DERWENT
S1773 4819 (fifth near3 lens) near5 concave FPRS; EPO; ##{OR HON 2015/04/23
JPO; 13:43
DERWENT ;
S1774 {10098 (first near3 lens) nearb negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1775 {9511 (second near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S1776 {3484 (third near3 lens) near5 concave US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43
S1777 43470 (fourth near3 lens) near5 convex US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43
S1778 {1523 (fifth near3 lens) near5 concave US-PGPUB; {iOR JION 2015/04/23
USPAT 13:43
S1779 {12354 (first near3 lens) near5 positive US-PGPUB; #OR JON 2015/04/23
USPAT 13:43
S$1780 7377 (second near3 lens) near5 (concave {US-PGPUB; i{iOR JON 2015/04/23
biconcave bi-concave) USPAT 13:43
S$1781 #5017 (third near3 lens) near5 (convex) US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1782 {3470 (fourth near3 lens) near5 convex US-PGPUB; #OR JION 2015/04/23
USPAT 13:43
S$1783 {3996 (fifth near3 lens) near7 negative US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43
S$1784 {1925 (third near4 lens) same positive US-PGPUB; {OR ON 2015/04/23
same convex same aspheric USPAT 13:43
S1785 {1511 (fourth near4 lens) same negative {US-PGPUB; {OR ON 2015/04/23
same convex same aspheric USPAT 13:43
S1786 §1132 S1749 and S1750 and $1784 and US-PGPUB; {iOR HON 2015/04/23
S1785 USPAT 13:43
S1787 {7328 (second near4 lens) same positive  §US-PGPUB; {{OR HON 2015/04/23
same concave USPAT 13:43
S1788 {1885 (second near4 lens) same positive  §US-PGPUB; i{OR ON 2015/04/23
same concave same aspheric USPAT 13:43
S1789 {1885 S1787 and S1788 US-PGPUB; {OR iON 2015/04/23
USPAT 13:43
S$1790 4738 ((second near4 lens) near20 positive §US-PGPUB; {{OR iON 2015/04/23
near20 concave near20 aspheric) USPAT 13:43
S1791 {738 S1790 and S1788 US-PGPUB; {OR HON 2015/04/23
USPAT 13:43
S1792 412704 (second near3 lens) nearb positive  {US-PGPUB; {{OR ON 2015/04/23
USPAT : 13:43
S$1793 410143 (third near3 lens) near5 positive US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43
S1794 {4245 (fifth near3 lens) near5 positive US-PGPUB; {OR ON 2015/04/23
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USPAT i 13:43 :
S1795 {2874 (fifth near3 lens) near9 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1796 {1193 (sixth near3 lens) near10 concave US-PGPUB; iOR ON 2015/04/23
USPAT 13:43
S$1797 {1126 (fifth near3 lens) near10 aspheric US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43
S1798 {956 (G02B13/0045).CPC. US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S1799 410098 (first near3 lens) near5 negative US-PGPUB; {OR 4ON 2015/04/23
USPAT 13:43
S$1800 {9511 (second near3 lens) near5 convex US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43
S1801 {3484 (third near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S1802 {3470 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
$1803 {1523 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S1804 {404 S1799 and S1800 and S1801 and US-PGPUB; {OR ON 2015/04/23
S1802 and S1803 USPAT 13:43
S1805 {26472 lens near3 barrel US-PGPUB; HOR ON 2015/04/23
USPAT 13:43
S$1806 10098 (first near3 lens) nearb negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S$1807 {9511 (second near3 lens) near5 convex US-PGPUB; {OR 4ON 2015/04/23
USPAT 13:43
S1808 {3484 (third near3 lens) near5 concave US-PGPUB; {OR iON 2015/04/23
USPAT 13:43
S$1809 13470 (fourth near3 lens) near5 convex US-PGPUB; {{OR iON 2015/04/23
USPAT 13:43
S$1810 {1523 (fifth near3 lens) near5 concave US-PGPUB; i{OR JION 2015/04/23
USPAT 13:43
S1811 4404 S1806 and S1807 and S1808 and US-PGPUB; {{OR ION 2015/04/23
S1809 and S1810 USPAT 13:43
S1812 {8448 (first near3 lens) near5 negative FPRS; EPO; {OR ON 2015/04/23
JPO; 13:43
DERWENT 5
S1813 {4321 (second near3 lens) near5 convex FPRS; EPO; {OR HON 2015/04/23
JPO; 13:43
DERWENT
S1814 {1863 (third near3 lens) near5 concave FPRS; EPO; {OR ON 2015/04/23
JPO; 13:43
DERWENT
S1815 41527 (fourth near3 lens) near5 convex FPRS; EPC; {OR ON 2015/04/23
JPO; 13:43
DERWENT !
S1816 1819 (fifth near3 lens) near5 concave FPRS; EPO; iOR HON 2015/04/23
JPO; 13:43
DERWENT i
S1817 429 S1812 and S1813 and S1814 and FPRS; EPO; {OR JION 2015/04/23
S1815 and S1816 JPO; 13:43
DERWENT !
S1818 {871 (axial near3 distance) same (first US-PGPUB; {OR iON 2015/04/23
near3 lens) same (second near3 USPAT 13:43
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lens) i

S1819 {10098 (first near3 lens) near5 negative US-PGPUB; iOR ON 2015/04/23
USPAT 13:43

$1820 {9511 (second near3 lens) near5 convex US-PGPUB; iOR ON 2015/04/23
USPAT 13:44

$1821 {3484 (third near3 lens) near5 concave US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44

51822 #3470 (fourth near3 lens) near5 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

51823 {1523 (fifth near3 lens) near5 concave US-PGPUB; {OR 4ON 2015/04/23
USPAT 13:44

S1824 {404 S1819 and S1820 and S1821 and US-PGPUB; {{OR ON 2015/04/23
S1822 and S1823 USPAT 13:44

S1825 {12354 (first near3 lens) near5 positive US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S1826 {7377 (second near3 lens) near5 (concave {US-PGPUB; {OR ON 2015/04/23
biconcave bi-concave) USPAT 13:44

$1827 {5017 (third near3 lens) near5 (convex) US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

51828 3470 (fourth near3 lens) near5 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

S1829 {3996 (fifth near3 lens) near7 negative US-PGPUB; HOR ON 2015/04/23
USPAT 13:44

$1830 {354 (first near5 lens) near7 convex US-PGPUB; #OR ON 2015/04/23
near5 plastic USPAT 13:44

S$1831 1451 (second near5 lens) near7 aspheric  {US-PGPUB; {{OR 4ON 2015/04/23
near5 plastic USPAT 13:44

$1832 {245 (third near5 lens) near7 concave US-PGPUB; {OR iON 2015/04/23
nearb plastic USPAT 13:44

S$1833 {17736 (fourth lens near5 lens) near10 US-PGPUB; {{OR iON 2015/04/23
plastic USPAT 13:44

S$1834 11040 (fourth lens near5 lens) near10 US-PGPUB; i{OR JION 2015/04/23
inflection USPAT 13:44

$1835 {130 (first near3 lens) near10 positive US-PGPUB; §jOR ION 2015/04/23
near10 paraxial.clm. USPAT 13:44

S$1836 {1786 (second near3 lens) near10 positive {US-PGPUB; {OR ON 2015/04/23
near10 convex.clm. USPAT 13:44

S$1837 {967 (third near3 lens) near10 negative  {US-PGPUB; i{OR ON 2015/04/23
near10 convex.clm. USPAT 13:44

51838 {1978 (fourth near3 lens) near10 US-PGPUB; §OR ON 2015/04/23
convex.clm. USPAT 13:44

S$1839 {1925 (third near4 lens) same positive US-PGPUB; #OR ON 2015/04/23
same convex same aspheric USPAT 13:44

S$1840 {1511 (fourth near4 lens) same negative  {US-PGPUB; {{OR ON 2015/04/23
same convex same aspheric USPAT 13:44

S1841 #1132 S1787 and S1788 and S1839 and US-PGPUB; {OR ON 2015/04/23
S1840 USPAT 13:44

S$1842 {5423 (first near3 lens near3 group) near5 {US-PGPUB; {jOR ON 2015/04/23
positive USPAT 13:44

$1843 {5244 (second near3 lens near3 group) US-PGPUB; {OR ON 2015/04/23
near5 negative USPAT 13:44

$1844 {4562 (third near3 lens near3 group) near5 §US-PGPUB; {OR ON 2015/04/23
positive USPAT 13:44

iS1845 {2323 ij(fourth near3 lens near3 group) JUS-PGPUB; {OR HON 112015/04/23;
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E i \Inear5 negative JUSPAT i 113:44

S$1846 41481 (fifth near3 lens near3 group) near5 §US-PGPUB; {{OR ON 2015/04/23
positive USPAT 13:44

S1847 {29778 aperture near3 stop US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S$1848 {1555 S1842 and S1843 and S1844 and US-PGPUB; {OR ON 2015/04/23
S1845 and S1846 and S1847 USPAT 13:44

S$1849 {1427 359/649-652.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S1850 {7328 (second near4 lens) same positive  {US-PGPUB; {{OR i4ON 2015/04/23
same concave USPAT 13:44

S1851 {1885 (second near4 lens) same positive  {US-PGPUB; {OR 4ON 2015/04/23
same concave same aspheric USPAT 13:44

S$1852 {1885 S1850 and S1851 US-PGPUB; {{OR HON 2015/04/23
USPAT 13:44

S1853 {738 ((second near4 lens) near20 positive {US-PGPUB; i{OR JON 2015/04/23
near20 concave near20 aspheric) USPAT 13:44

S1854 {738 S$1853 and S1851 US-PGPUB; {iOR HON 2015/04/23
USPAT 13:44

S$1855 {12704 (second near3 lens) near5 positive  §US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44

S1856 410143 (third near3 lens) near5 positive US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

S1857 {4245 (fifth near3 lens) near5 positive US-PGPUB; {OR JON 2015/04/23
USPAT 13:44

S1858 {2874 (fifth near3 lens) near9 convex US-PGPUB; {{OR JON 2015/04/23
USPAT 13:44

S$1859 {1193 (sixth near3 lens) near10 concave US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44

S1860 {1126 (fifth near3 lens) near10 aspheric US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S1861 956 (G02B13/0045).CPC. US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S$1862 {10098 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

$1863 {9511 (second near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT ; 13:44

S1864 3484 (third near3 lens) near5 concave US-PGPUB; #{OR ON 2015/04/23
USPAT 13:44

S$1865 13470 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

51866 {1523 (fifth near3 lens) near5 concave US-PGPUB; {iOR ON 2015/04/23
USPAT 13:44

S1867 {404 S$1862 and S1863 and S1864 and US-PGPUB; {OR iON 2015/04/23
S1865 and S1866 USPAT 13:44

S1868 {26472 lens near3 barrel US-PGPUB; #OR JION 2015/04/23
USPAT 13:44

$1869 {10098 (first near3 lens) near5 negative US-PGPUB; {jOR JON 2015/04/23
USPAT 13:44

S$1870 {9511 (second near3 lens) near5 convex US-PGPUB; #OR ION 2015/04/23
USPAT 13:44

S1871 {3484 (third near3 lens) near5 concave US-PGPUB; #OR JON 2015/04/23
USPAT 13:44

S1872 {3470 (fourth near3 lens) near5 convex US-PGPUB; {OR JION 12015/04/23
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USPAT i 13:44 :

S1873 {1523 (fifth near3 lens) near5 concave US-PGPUB; iOR ON 2015/04/23
USPAT 13:44

S1874 {404 S$1869 and S1870 and S1871 and US-PGPUB; {OR ON 2015/04/23
S1872 and S1873 USPAT 13:44

$1875 {4982 ((first near3 lens) near10 (positive) {{US-PGPUB; {{OR ON 2015/04/23
near15 (convex)) USPAT 13:44

S1876 {5384 ((second near3 lens) near10 US-PGPUB; #OR ON 2015/04/23
(positive) near15 (convex)) USPAT 13:44

S1877 42056 (third near3 lens) near5 negative US-PGPUB; {OR 4ON 2015/04/23
near15 (concave) USPAT 13:44

$1878 {1986 (fourth near3 lens) near10 positive {US-PGPUB; {{OR ON 2015/04/23
near10 concave USPAT 13:44

S$1879 {599 S1875 and S1876 and S1877 and US-PGPUB; {{OR ON 2015/04/23
S1878 USPAT 13:44

S1880 2690860 ij(diaphragm stop aperture) US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S1881 580 S$1879 and S1880 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

51882 {1686 maximum near3 angle near3 view  {US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S1883 114982 ((first near3 lens) near10 (positive) {US-PGPUB; {OR ON 2015/04/23
near15 (convex)) USPAT 13:44

S$1884 5384 ((second near3 lens) near10 US-PGPUB; #OR ON 2015/04/23
(positive) near15 (convex)) USPAT 13:44

51885 {2056 (third near3 lens) near5 negative US-PGPUB; {OR 4ON 2015/04/23
near15 (concave) USPAT 13:44

S1886 {1986 (fourth near3 lens) near10 positive {US-PGPUB; {OR 4ON 2015/04/23
near10 concave USPAT 13:44

S1887 {599 51883 and S1884 and S1885 and US-PGPUB; {{OR iON 2015/04/23
S1886 USPAT 13:44

51888 2690860 ii(diaphragm stop aperture) US-PGPUB; i{OR JION 2015/04/23
USPAT 13:44

$1889 {580 S$1887 and S1888 US-PGPUB; {{OR ION 2015/04/23
USPAT 13:44

S$1890 {191 S1889 and (inflection near3 point)  {{US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44

S$1891 §909 HFOV US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44

S$1892 {9689 ((first near3 lens) near10 US-PGPUB; §OR ON 2015/04/23
positive).clm. USPAT 13:44

S$1893 {8642 (second near3 lens) near10 US-PGPUB; #OR ON 2015/04/23
positive.clm. USPAT 13:44

S1894 {7584 third near3 lens near10 US-PGPUB; {OR ON 2015/04/23
positive.clm. USPAT 13:44

S$1895 1220 paraxial near3 region.clm. US-PGPUB; {jOR ON 2015/04/23
USPAT 13:44

$1896 {3919 fourth near3 lens near10 US-PGPUB; {{OR ON 2015/04/23
negative.cim. USPAT 13:44

S$1897 {6884 aspheric.clm. US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S1898 {12746 first near3 lens near3 unit nearb US-PGPUB; #{OR ON 2015/04/23
positive USPAT 13:44

iS1899 {2703 ijsecond near3 lens near3 unit near5 {US-PGPUB; {OR HON 112015/04/23;
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E \ negative JUSPAT N 113:44
S$1900 119637 reflecting near3 unit US-PGPUB; iOR ON 2015/04/23
USPAT 13:44
S1901 {3920 rear near3 lens near3 group US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S1902 {2040 first near3 lens near3 unit near5 US-PGPUB; §OR ON 2015/04/23
positive.clm. USPAT 13:44
$1903 {1865 second near3 lens near3 unit near5 {US-PGPUB; {OR ON 2015/04/23
negative.clm. USPAT 13:44
S1904 {3397 reflecting near3 unit.cim. US-PGPUB; {OR JON 2015/04/23
USPAT 13:44
S1905 {1346 rear near3 lens near3 group.clm. US-PGPUB; {OR 4ON 2015/04/23
USPAT 13:44
S$19086 4306 fixing near3 diaphragm.cim. US-PGPUB; iOR HON 2015/04/23
USPAT 13:44
S1907 {15865  joptical near3 set.cim. US-PGPUB; {OR JON 2015/04/23
USPAT ‘ 13:44
S1908 {55050 first near3 lens.clm. US-PGPUB; iOR ON 2015/04/23
USPAT 13:44
S$1909 51278  {isecond near3 lens.cim. US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
$1910 {16152 third near3 lens.cim. US-PGPUB; $iOR ON 2015/04/23
USPAT 13:44
S1911 48685 fourth near3 lens.clm. US-PGPUB; {OR JON 2015/04/23
USPAT 13:44
S$1912 450102 convex near3 surface.clm. US-PGPUB; {{OR JON 2015/04/23
USPAT 13:44
S$1913 {7328 (second near4 lens) same positive  §US-PGPUB; {{OR ON 2015/04/23
same concave USPAT 13:44
S1914 41885 (second near4 lens) same positive  {US-PGPUB; {{OR ON 2015/04/23
same concave same aspheric USPAT 13:44
S$1915 {1885 S1913 and S1914 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S$1916 {7328 (second near4 lens) same positive  §US-PGPUB; {OR ON 2015/04/23
same concave USPAT 13:44
S1917 {1885 (second near4 lens) same positive  §US-PGPUB; {OR ON 2015/04/23
same concave same aspheric USPAT ; 13:44
S$1918 4466 359/717 .ccls. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S$1919 118448 (first near3 lens) nearb negative FPRS; EPO; {OR ON 2015/04/23
JPO; 13:44
DERWENT
$1920 44321 (second near3 lens) near5 convex FPRS; EPC; {OR ON 2015/04/23
JPO; 13:44
DERWENT !
S1921 {1863 (third near3 lens) near5 concave FPRS; EPO; {OR JON 2015/04/23
JPO; 13:44
DERWENT
$1922 {11527 (fourth near3 lens) near5 convex FPRS; EPO; {OR HON 2015/04/23
JPO; 13:44
DERWENT :
S$1923 1819 (fifth near3 lens) near5 concave FPRS; EPO; {jOR ON 2015/04/23
JPO; 13:44
DERWENT
B I I | ] 1
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S1924 {29 S1919 and S1920 and $1921 and FPRS; EPG; {{OR HON 2015/04/23
S$1922 and $1923 JPO; 13:44
DERWENT
$1925 46143 (first near3 lens) nearb US-PGPUB; #OR ON 2015/04/23
negative.clm. USPAT 13:44
51926 13821 (second near3 lens) near5 US-PGPUB; {OR 4ON 2015/04/23
convex.clm. USPAT 13:44
$1927 {2040 (third near3 lens) near5 convex.cim. {US-PGPUB; {OR 4ON 2015/04/23
USPAT 13:44
51928 {1419 (fourth near3 lens) near5 US-PGPUB; {{OR HON 2015/04/23
convex.clm. USPAT 13:44
$1929 1383 (fifth near3 lens) near10 plastic.cim. §US-PGPUB; ;iOR JION 2015/04/23
USPAT 13:44
S1930 {39643  distance near10 image.clm. US-PGPUB; {{OR JON 2015/04/23
USPAT 13:44
S$1931 {871 (axial near3 distance) same (first US-PGPUB; #OR JON 2015/04/23
near3 lens) same (second near3 USPAT 13:44
lens)
$1932 {10098 (first near3 lens) near5 negative US-PGPUB; iOR JON 2015/04/23
USPAT 13:44
S1933 {9511 (second near3 lens) near5 convex US-PGPUB; #OR ON 2015/04/23
USPAT ; 13:44
S$1934 13484 (third near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S$1935 {3470 (fourth near3 lens) near5 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S$1936 {1523 (fifth near3 lens) near5 concave US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44
S$1937 {1404 S1932 and S1933 and $1934 and US-PGPUB; {{OR ON 2015/04/23
S1935 and S1936 USPAT 13:44
S$1938 {12354 (first near3 lens) near5 positive US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S$1939 17377 (second near3 lens) near5 (concave {US-PGPUB; {iOR ON 2015/04/23
biconcave bi-concave) USPAT 13:44
$1940 §5017 (third near3 lens) near5 (convex) US-PGPUB; OR ON 2015/04/23
USPAT 13:44
S1941 13470 (fourth near3 lens) near5 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S$1942 #3996 (fifth near3 lens) near7 negative US-PGPUB; #OR iON 2015/04/23
USPAT 13:44
$1943 {575 S$1938 and S1939 and S1940 and US-PGPUB; {OR ON 2015/04/23
S1941 and S1942 USPAT 13:44
$1944 45 ((fifth near3 lens) near7 negative) US-PGPUB; #{OR ON 2015/04/23
near10 inflection USPAT 13:44
S1945 47786 (second near3 lens) near5 US-PGPUB; §OR ON 2015/04/23
positive.clm. USPAT 13:44
$19486 {7030 (third near3 lens) near5 US-PGPUB; i{OR ON 2015/04/23
positive.clm. USPAT 13:44
S1947 {42128 (fifth near3 lens) near5 positive.cim. {US-PGPUB; {OR JON 2015/04/23
USPAT 13:44
$1948 {1015 (fifth near3 lens) near9 convex.clm. {US-PGPUB; iiOR JON 2015/04/23
USPAT 13:44
S$1949 453 (fifth near3 lens) nearb US-PGPUB; #OR iON 2015/04/23
aspheric.cim. USPAT 13:44
f f A i i
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S1950 {4600 (inflection near2 point).clm. US-PGPUB; #{OR i4ON 2015/04/23
USPAT 13:44

S1951 419 (sixth near3 lens) near10 US-PGPUB; {OR 4ON 2015/04/23
concave.clm. USPAT 13:44

S$1952 4354 (first near5 lens) near7 convex US-PGPUB; {OR HON 2015/04/23
near5 plastic USPAT 13:44

S$1953 {451 (second near5 lens) near7 aspheric {US-PGPUB; {{OR JON 2015/04/23
near5 plastic USPAT 13:44

S1954 {245 (third near5 lens) near7 concave US-PGPUB; iOR ON 2015/04/23
near5 plastic USPAT 13:44

S1955 {28691 (fourth lens near5 lens) near10 US-PGPUB; #OR ON 2015/04/23
concave USPAT 13:44

S1956 417736 (fourth lens near5 lens) near10 US-PGPUB; #OR ON 2015/04/23

plastic USPAT 13:44 ;

S1957 {1040 (fourth lens near5 lens) near10 US-PGPUB; #{OR ON 2015/04/23
inflection USPAT 13:44

S$1958 {130 (first near3 lens) near10 positive US-PGPUB; {{OR JON 2015/04/23
near10 paraxial.clm. USPAT 13:44

S1959 {1786 (second near3 lens) near10 positive {US-PGPUB; {{OR ON 2015/04/23
near10 convex.clm. USPAT 13:44

S1960 {967 (third near3 lens) near10 negative {US-PGPUB; {{OR ON 2015/04/23
near10 convex.clm. USPAT 13:44

S1961 {1978 (fourth near3 lens) near10 US-PGPUB; {OR ON 2015/04/23
convex.clm. USPAT 13:44

S$1962 {1925 (third near4 lens) same positive US-PGPUB; #OR ON 2015/04/23
same convex same aspheric USPAT 13:44

S$1963 {1511 (fourth near4 lens) same negative {US-PGPUB; {OR ON 2015/04/23
same convex same aspheric USPAT i 13:44

S1964 {1132 S1916 and S1917 and S1962 and US-PGPUB; #OR ON 2015/04/23
S1963 USPAT 13:44

S1965 #1114 S1964 and (diaphragm aperture US-PGPUB; {OR ON 2015/04/23
stop) USPAT 13:44

S$1966 {637 359/715.ccls. US-PGPUB; {OR iON 2015/04/23
USPAT 13:44

S1967 {7328 (second near4 lens) same positive  {US-PGPUB; {{OR iON 2015/04/23
same concave USPAT 13:44

S1968 {1885 (second near4 lens) same positive  {US-PGPUB; {{OR JION 2015/04/23
same concave same aspheric USPAT 13:44

S$1969 {466 359/717.ccls. US-PGPUB; {OR JION 2015/04/23
USPAT 13:44

$1970 {0 "$400" and S1968 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S1971 {0 S1970 and (diaphragm aperture US-PGPUB; #OR ON 2015/04/23
stop) USPAT : 13:44

S1972 {12704 (second near3 lens) near5 positive  {US-PGPUB; OR ON 2015/04/23
USPAT 13:44

S1973 {10143 (third near3 lens) near5 positive US-PGPUB; {jOR ON 2015/04/23
USPAT 13:44

S$1974 {4245 (fifth near3 lens) nearb positive US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S1975 {2874 (fifth near3 lens) near9 convex US-PGPUB; {iOR ON 2015/04/23
USPAT 13:44

S$1976 {1193 (sixth near3 lens) near10 concave US-PGPUB; {OR ON 2015/04/23
USPAT ! 13:44
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S$1977 {1126 (fifth near3 lens) near10 aspheric US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44
S$1978 {201 S1972 and S1973 and $1974 and US-PGPUB; {{OR ON 2015/04/23
S1975 and S1976 and S1977 USPAT 13:44
S1979 1590 359/714.ccls. US-PGPUB; {OR HON 2015/04/23
USPAT 13:44
$1980 {10098 (first near3 lens) nearb negative US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S$1981 {9511 (second near3 lens) near5 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
$1982 {3484 (third near3 lens) near5 concave US-PGPUB; HOR ON 2015/04/23
USPAT 13:44
$1983 13470 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
51984 11523 (fifth near3 lens) near5 concave US-PGPUB; {OR 4ON 2015/04/23
USPAT 13:44
S1985 {404 S1980 and S1981 and $1982 and US-PGPUB; {{OR ION 2015/04/23
S1983 and S1984 USPAT 13:44
$1986 {10098 (first near3 lens) nearb negative US-PGPUB; iOR iON 2015/04/23
USPAT 13:44
S$1987 #9511 (second near3 lens) near5 convex US-PGPUB; #OR JION 2015/04/23
USPAT ‘ 13:44
$1988 {3484 (third near3 lens) near5 concave US-PGPUB; iOR ON 2015/04/23
USPAT ; 13:44
$1989 13470 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S$1990 #1523 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT : 13:44
S1991 §404 S1986 and S1987 and $1988 and US-PGPUB; {{OR ON 2015/04/23
S1989 and S1990 USPAT 13:44
S$1992 427926 lens near3 housing US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44
S$1993 {8448 (first near3 lens) nearb negative FPRS; EPO; {OR JON 2015/04/23
JPO; 13:44
DERWENT
S$1994 14321 (second near3 lens) near5 convex FPRS; EPC; {{OR ON 2015/04/23
JPO; 13:44
DERWENT :
S1995 {11863 (third near3 lens) near5 concave FPRS; EPO; iOR JION 2015/04/23
JPO; 13:44
DERWENT !
$1996 {1527 (fourth near3 lens) near5 convex FPRS; EPO; iOR ON 2015/04/23
JPO; 13:44
DERWENT
S1997 {819 (fifth near3 lens) near5 concave FPRS; EPO; {OR iON 2015/04/23
JPO; 13:44
DERWENT ‘
51998 {29 S1993 and S1994 and S1995 and FPRS; EPO; {OR ON 2015/04/23
S1996 and S1997 JPO; 13:44
DERWENT
S$1999 16143 (first near3 lens) nearb US-PGPUB; {OR iON 2015/04/23
negative.clm. USPAT 13:44
S2000 43821 (second near3 lens) near5 US-PGPUB; jjOR ON 2015/04/23
convex.clm. USPAT 13:44
{S2001 2040 {i(third near3 lens) near5 convex.cim. {US-PGPUB; {|OR ION 2015/04/23;
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USPAT 13:44 :
S2002 {1419 (fourth near3 lens) nearb US-PGPUB; iOR ON 2015/04/23
convex.clm. USPAT 13:44
S2003 383 (fifth near8 lens) near10 plastic.cim. {US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S2004 1139643 distance near10 image.clm. US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44
S2005 {871 (axial near3 distance) same (first US-PGPUB; #OR ON 2015/04/23
near3 lens) same (second near3 USPAT 13:44
lens)
S2006 {10098 (first near3 lens) nearb negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2007 #9511 (second near3 lens) near5 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:44 k
S2008 {3484 (third near3 lens) near5 concave US-PGPUB; #{OR ON 2015/04/23
USPAT 13:44
S2009 {3470 (fourth near3 lens) near5 convex US-PGPUB; {{OR JON 2015/04/23
USPAT 13:44
S2010 {1523 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S2011 $404 S2006 and S2007 and S2008 and US-PGPUB; {iOR ON 2015/04/23
S2009 and S2010 USPAT 13:44
S2012 {12354 (first near3 lens) near5 positive US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S2013 7377 (second near3 lens) near5 (concave {US-PGPUB; {OR ON 2015/04/23
biconcave bi-concave) USPAT 13:44
2014 §5017 (third near3 lens) near5 (convex) US-PGPUB; §OR ON 2015/04/23
USPAT ; 13:44
S2015 #3470 (fourth near3 lens) nearb convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2016 #3996 (fifth near3 lens) near7 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2017 §575 S2012 and S2013 and S2014 and US-PGPUB; {{OR iON 2015/04/23
S2015 and S2016 USPAT 13:44
S2018 {45 ((fifth near3 lens) near7 negative) US-PGPUB; {{OR iON 2015/04/23
near10 inflection USPAT 13:44
S2019 {7786 (second near3 lens) near5 US-PGPUB; i{OR JION 2015/04/23
positive.clm. USPAT 13:44
2020 {7030 (third near3 lens) nearb US-PGPUB; {OR JION 2015/04/23
positive.cim. USPAT 13:44
S2021 {2128 (fifth near3 lens) near5 positive.cim. {{US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S2022 {1015 (fifth near3 lens) near9 convex.cim. {US-PGPUB; {iOR ON 2015/04/23
USPAT ; 13:44
S2023 {453 (fifth near3 lens) near5 US-PGPUB; #OR ON 2015/04/23
aspheric.clm. USPAT 13:44
S2024 14600 (inflection near2 point).cim. US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S2025 {419 (sixth near3 lens) near10 US-PGPUB; {OR ON 2015/04/23
concave.clm. USPAT 13:44
2026 {354 (first near5 lens) near7 convex US-PGPUB; {jOR ON 2015/04/23
near5 plastic USPAT 13:44
S2027 {451 (second near5 lens) near7 aspheric {US-PGPUB; {jOR ON 2015/04/23
near5 plastic USPAT ! 13:44
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S2028 {245 (third nearb lens) near7 concave US-PGPUB; {{OR ON 2015/04/23
nearb plastic USPAT 13:44

S2029 {28691 (fourth lens near5 lens) near10 US-PGPUB; {OR ON 2015/04/23
concave USPAT 13:44

S2030 {17736 (fourth lens near5 lens) near10 US-PGPUB; §OR HON 2015/04/23
plastic USPAT 13:44

S2031 {1040 (fourth lens near5 lens) near10 US-PGPUB; {OR ON 2015/04/23
inflection USPAT 13:44

S2032 {130 (first near3 lens) near10 positive US-PGPUB; #OR ON 2015/04/23
near10 paraxial.cim. USPAT 13:44

S2033 {1786 (second near3d lens) near10 positive {US-PGPUB; {OR ON 2015/04/23
near10 convex.clm. USPAT 13:44

S2034 4967 (third near3 lens) near10 negative  {US-PGPUB; {{OR ON 2015/04/23
near10 convex.clm. USPAT 13:44

S2035 {1978 (fourth near3 lens) near10 US-PGPUB; {OR 4ON 2015/04/23
convex.clm. USPAT 13:44

2036 {1925 (third near4 lens) same positive US-PGPUB; {iOR ION 2015/04/23
same convex same aspheric USPAT 13:44

S2037 {1511 (fourth near4 lens) same negative  {US-PGPUB; {{OR iON 2015/04/23
same convex same aspheric USPAT 13:44

S2038 {1132 S1967 and S1968 and S2036 and US-PGPUB; {{OR JION 2015/04/23
S2037 USPAT ‘ 13:44

2039 {1114 S2038 and (diaphragm aperture US-PGPUB; iOR ON 2015/04/23
stop) USPAT : 13:44

S2040 {637 359/715.ccls. US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44

S2041 5423 (first near3 lens near3 group) nears §US-PGPUB; {{OR ON 2015/04/23
positive USPAT i 13:44

042 {5244 (second near3 lens near3 group) US-PGPUB; {OR ON 2015/04/23
near5 negative USPAT 13:44

S2043 {4562 (third near3 lens near3 group) near5{US-PGPUB; {{OR ON 2015/04/23
positive USPAT 13:44

S2044 {2323 (fourth near3 lens near3 group) US-PGPUB; {{OR ON 2015/04/23
near5 negative USPAT 1413:44

2045 {1481 (fifth near3 lens near3 group) near5 {US-PGPUB; {{OR ON 2015/04/23
positive USPAT 13:44

S2046 {29778  ijaperture near3 stop US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2047 {555 S2041 and S2042 and S2043 and US-PGPUB; {{OR ON 2015/04/23
S2044 and S2045 and S2046 USPAT 13:44

S2048 {1427 359/649-652.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2049 7328 (second near4 lens) same positive  §US-PGPUB; {OR ON 2015/04/23
same concave USPAT 13:44

S2050 {1885 (second near4 lens) same positive  {US-PGPUB; {{OR ON 2015/04/23
same concave same aspheric USPAT 13:44

S2051 {1885 S2049 and S2050 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2052 {1466 359/717 .ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2053 {738 ((second near4 lens) near20 positive {US-PGPUB; {{OR ON 2015/04/23
near20 concave near20 aspheric) USPAT 13:44

S2054 {738 S2053 and S2050 US-PGPUB; {OR JON 2015/04/23
USPAT 13:44
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S2055 {728 S2054 and (diaphragm aperture US-PGPUB; #{OR i4ON 2015/04/23
stop) USPAT 13:44

S2056 {12704 (second near3d lens) near5 positive  {US-PGPUB; {OR 4ON 2015/04/23
USPAT 13:44

S2057 410143 (third near3 lens) near5 positive US-PGPUB; {OR HON 2015/04/23
USPAT 13:44

S2058 {4245 (fifth near3 lens) near5 positive US-PGPUB; i{OR JON 2015/04/23
USPAT 13:44

S2059 {2874 (fifth near3 lens) near9 convex US-PGPUB; iOR ON 2015/04/23
USPAT 13:44

S2060 {1193 (sixth near3 lens) near10 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

S2061 {1126 (fifth near3 lens) near10 aspheric US-PGPUB; #OR ON 2015/04/23

USPAT 13:44 k

S2062 {201 S2056 and S2057 and S2058 and US-PGPUB; {OR ON 2015/04/23
S2059 and S2060 and S2061 USPAT 13:44

S2063 {590 359/714.ccls. US-PGPUB; {{OR YON 2015/04/23
USPAT 13:44

S2064 {956 (G02B13/0045).CPC. US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

2065 {10098 (first near3 lens) near5 negative US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2066 {9511 (second near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2067 3484 (third near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

2068 {3470 (fourth near3 lens) near5 convex US-PGPUB; §OR ON 2015/04/23
USPAT ; 13:44

S2069 1523 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

S2070 {404 S2065 and S2066 and S2067 and US-PGPUB; {OR ON 2015/04/23
S2068 and S2069 USPAT 13:44

S2071 {26472 lens near3 barrel US-PGPUB; {OR iON 2015/04/23
USPAT 13:44

S2072 {10098 (first near3 lens) near5 negative US-PGPUB; {OR iON 2015/04/23
USPAT 13:44

S2073 {9511 (second near3 lens) near5 convex US-PGPUB; {{OR JION 2015/04/23
USPAT 13:44

2074 {3484 (third near3 lens) near5 concave US-PGPUB; jjOR JION 2015/04/23
USPAT 13:44

S2075 {3470 (fourth near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2076 {1523 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT . 13:44

S2077 {404 S2072 and S2073 and S2074 and US-PGPUB; #OR ON 2015/04/23
S2075 and S2076 USPAT 13:44

S2078 427926  ilens near3 housing US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2079 {4982 ((first near3 lens) near10 (positive) {US-PGPUB; {{OR ON 2015/04/23
near15 (convex)) USPAT 13:44

2080 {5384 ((second near3 lens) near10 US-PGPUB; §jOR ON 2015/04/23
(positive) near15 (convex)) USPAT 13:44

S2081 {2056 (third near3 lens) near5 negative US-PGPUB; §OR ON 2015/04/23
near15 (concave) USPAT ! 13:44
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S2082 {1986 (fourth near3 lens) near10 positive  §US-PGPUB; {{OR ON 2015/04/23
near10 concave USPAT 13:44

S2083 {599 S2079 and S2080 and S2081 and US-PGPUB; {{OR ON 2015/04/23
S2082 USPAT 13:44

S2084 {2690860 ii(diaphragm stop aperture) US-PGPUB; §OR HON 2015/04/23
USPAT 13:44

S2085 {580 S2083 and S2084 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2086 {1686 maximum near3 angle near3 view US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

S2087 {4982 ((first near3 lens) near10 (positive) {US-PGPUB; {OR ON 2015/04/23
near15 (convex)) USPAT 13:44

S2088 {5384 ((second near3 lens) near10 US-PGPUB; {OR ON 2015/04/23
(positive) near15 (convex)) USPAT 13:44

S2089 {2056 (third near3 lens) near5 negative US-PGPUB; {OR 4ON 2015/04/23
near15 (concave) USPAT 13:44

S2090 {1986 (fourth near3 lens) near10 positive {US-PGPUB; {OR 4ON 2015/04/23
near10 concave USPAT 13:44

S2091 {599 S2087 and S2088 and S2089 and US-PGPUB; {{OR iON 2015/04/23
S2090 USPAT 13:44

S2092 2690860 ii(diaphragm stop aperture) US-PGPUB; #OR JION 2015/04/23
USPAT ‘ 13:44

S2093 580 S2091 and S2092 US-PGPUB; {OR ON 2015/04/23
USPAT ; 13:44

S2094 {191 S2093 and (inflection near3 point)  {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

S2095 1909 HFOV US-PGPUB; {OR ON 2015/04/23
USPAT : 13:44

2096 {9689 ((first near3 lens) near10 US-PGPUB; {jOR ON 2015/04/23
positive).clm. USPAT 13:44

S2097 {8642 (second near3 lens) near10 US-PGPUB; {OR ON 2015/04/23
positive.clm. USPAT 13:44

2098 {7584 third near3 lens near10 US-PGPUB; {{OR ON 2015/04/23
positive.clm. USPAT §413:44

2099 {220 paraxial near3 region.clm. US-PGPUB; {jOR ON 2015/04/23
USPAT 13:44

S2100 §3919 fourth near3 lens near10 US-PGPUB; {OR HON 2015/04/23
negative.cim. USPAT 13:44

2101 {16884 aspheric.clm. US-PGPUB; §OR ON 2015/04/23
USPAT 13:44

2102 12746 first near3 lens near3 unit nearb US-PGPUB; §OR ON 2015/04/23
positive USPAT 13:44

S2103 {2703 second near3 lens near3 unit near5 {US-PGPUB; {OR ON 2015/04/23
negative USPAT 13:44

2104 9637 reflecting near3 unit US-PGPUB; #iOR ON 2015/04/23
USPAT 13:44

2105 {3920 rear near3 lens near3 group US-PGPUB; {jOR ON 2015/04/23
USPAT 13:44

S2106 {2040 first near3 lens near3 unit nearb US-PGPUB; {OR ON 2015/04/23
positive.clm. USPAT 13:44

2107 #1865 second near3 lens near3 unit near5 {US-PGPUB; {iOR ON 2015/04/23
negative.cim. USPAT 13:44

S2108 {3397 reflecting near3 unit.clm. US-PGPUB; {OR JON 2015/04/23
USPAT 13:44
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S2109 {1346 rear near3 lens near3 group.clm. US-PGPUB; #{OR i4ON 2015/04/23
USPAT 13:44
S2110 {1224 359/687.ccls. US-PGPUB; {{OR 4ON 2015/04/23
USPAT 13:44
S2111 {6972 (wide-angle "wide angle" wideangle) {US-PGPUB; {{OR HON 2015/04/23
same condition USPAT 13:44
S2112 {2863 (wide-angle "wide angle" wideangle) {US-PGPUB; {{OR JON 2015/04/23
same condition same (focal near3  {USPAT 13:44
length)
S2113 {2619 (focal near3 length near3 first adj US-PGPUB; iOR HON 2015/04/23
lens adj4 group) USPAT 13:44
S2114 {7129 (focal near3 length near3 first adj US-PGPUB; {OR JION 2015/04/23
lens) USPAT 13:44
S2115 2619 S2113 with S2114 US-PGPUB; {{OR JON 2015/04/23
USPAT 13:44
S2116 {288 359/773.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT ; 13:44
S2117 412354 (first near3 lens near5 positive) US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2118 {10143 (third near3 lens near5 positive) US-PGPUB; #{OR ON 2015/04/23
USPAT 13:44
S2119 {11978 (second near3 lens near5 negative) {US-PGPUB; {{OR JON 2015/04/23
USPAT 13:44
S2120 {5982 (fourth near3 lens near5 negative) {US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44
S2121 §#4793 S2117 and S2118 and S2119 and US-PGPUB; {iOR ON 2015/04/23
S2120 USPAT 13:44
S2122 {2619 (focal near3 length near3 first adj US-PGPUB; {{OR ON 2015/04/23
lens adj4 group) USPAT 13:44
S2123 {7129 (focal near3 length near3 first adj US-PGPUB; {OR ON 2015/04/23
lens) USPAT 13:44
2124 {2619 S2122 and S2123 US-PGPUB; §OR ON 2015/04/23
USPAT ! 13:44
2125 {15 S2124 and S2116 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
2126 {273 S2116 not S2125 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S2127 {3207 (focal near3 length near10 zoom US-PGPUB; OR ON 2015/04/23
near10 (telephoto tele-photo)) USPAT 13:44
S2128 170 f1/1t US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44
S2129 {556 f1/f US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44
S2130 {557 f/f1 US-PGPUB; {OR JION 2015/04/23
USPAT 13:44
S2131 {1224 359/687.ccls. US-PGPUB; {OR JON 2015/04/23
USPAT 13:44
82132 111 359/715.ccls. and US-PGPUB; jOR ION 2015/04/23
@pd>="20140311" USPAT 13:44
2133 {7328 (second near4 lens) same positive  {US-PGPUB; {OR JION 2015/04/23
same concave USPAT 13:44
2134 {1885 (second near4 lens) same positive  {US-PGPUB; {OR ON 2015/04/23
same concave same aspheric USPAT 13:44
S2135 1885 52133 and S2134 \US-PGPUB; JOR [ON 12015/04/23;
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USPAT i 13:44 :

S2136 {130 (first near3 lens) near10 positive US-PGPUB; iOR ON 2015/04/23
near10 paraxial.clm. USPAT 13:44

S2137 {1786 (second near3 lens) near10 positive {US-PGPUB; {OR ON 2015/04/23
near10 convex.clm. USPAT 13:44

S2138 {967 (third near3 lens) near10 negative  {{US-PGPUB; {{OR ON 2015/04/23
near10 convex.clm. USPAT 13:44

S2139 #1978 (fourth near3 lens) near10 US-PGPUB; #OR ON 2015/04/23
convex.clm. USPAT 13:44

S2140 41925 (third near4 lens) same positive US-PGPUB; {OR 4ON 2015/04/23
same convex same aspheric USPAT 13:44

S2141 {1511 (fourth near4 lens) same negative  {US-PGPUB; {{OR ON 2015/04/23
same convex same aspheric USPAT 13:44

S2142 {1132 S2133 and S2134 and S2140 and US-PGPUB; {{OR ON 2015/04/23
S2141 USPAT 13:44

S2143 41114 52142 and (diaphragm aperture US-PGPUB; {OR ON 2015/04/23
stop) USPAT 13:44

S2144 637 359/715.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2145 {5423 (first near3 lens near3 group) near5 {US-PGPUB; {OR ON 2015/04/23
positive USPAT 13:44

S2146 {5244 (second near3 lens near3 group) US-PGPUB; HOR ON 2015/04/23
near5 negative USPAT 13:44

S2147 44562 (third near3 lens near3 group) near5§US-PGPUB; {{OR ON 2015/04/23
positive USPAT 13:44

S2148 2323 (fourth near3 lens near3 group) US-PGPUB; {OR 4ON 2015/04/23
near5 negative USPAT 13:44

S2149 {1481 (fifth near3 lens near3 group) near5 {US-PGPUB; {OR 4ON 2015/04/23
positive USPAT 13:44

S2150 429778  {laperture near3 stop US-PGPUB; {{OR iON 2015/04/23
USPAT 13:44

S2151 {555 S2145 and S2146 and S2147 and US-PGPUB; {{OR JION 2015/04/23
S2148 and S2149 and S2150 USPAT 13:44

S2152 {1427 359/649-652.ccls. US-PGPUB; {{OR ION 2015/04/23
USPAT 13:44

S2153 {7328 (second near4 lens) same positive  {US-PGPUB; {{OR ON 2015/04/23
same concave USPAT 13:44

S2154 {1885 (second near4 lens) same positive  §US-PGPUB; {{OR ON 2015/04/23
same concave same aspheric USPAT 13:44

S2155 {1885 S2153 and S2154 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2156 {466 359/717 .ccls. US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44

S2157 4738 ((second near4 lens) near20 positive {US-PGPUB; {{OR ON 2015/04/23
near20 concave near20 aspheric) USPAT 13:44

S2158 {738 S2157 and S2154 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

S2159 {728 S2158 and (diaphragm aperture US-PGPUB; §OR ON 2015/04/23
stop) USPAT 13:44

S2160 {12704 (second near3 lens) near5 positive  §US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44

2161 {10143 (third near3 lens) near5 positive US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

[S2162 {4245  {j(fifth near3 lens) near5 positive US-PGPUB; {{OR HON 112015/04/23;
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E s \ luseaT | | {13:44
S2163 {2874 (fifth near3 lens) near9 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2164 {1193 (sixth near3 lens) near10 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S2165 {1126 (fifth near3 lens) near10 aspheric US-PGPUB; §OR ON 2015/04/23
USPAT 13:44
S2166 {201 S2160 and S2161 and S2162 and US-PGPUB; {OR ON 2015/04/23
S2163 and 2164 and S2165 USPAT 13:44
S2167 {590 359/714.ccls. US-PGPUB; {OR i4ON 2015/04/23
USPAT 13:44
S2168 {956 (G02B13/0045).CPC. US-PGPUB; {{OR 4ON 2015/04/23
USPAT 13:44
S2169 {10098 (first near3 lens) nearb negative US-PGPUB; iOR HON 2015/04/23
USPAT 13:44
S2170 {9511 (second near3 lens) near5 convex US-PGPUB; iOR JON 2015/04/23
USPAT 13:44
S2171 {3484 (third near3 lens) near5 concave US-PGPUB; iOR HON 2015/04/23
USPAT 13:44
S2172 {3470 (fourth near3 lens) near5 convex US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44
S2173 {1523 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S2174 4404 S2169 and S2170 and 2171 and US-PGPUB; {{OR HON 2015/04/23
S2172 and S2173 USPAT 13:44
2175 {26472  \llens near3 barrel US-PGPUB; {OR JON 2015/04/23
USPAT 13:44
S2176 {10098 (first near3 lens) nearb negative US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44
2177 {9511 (second near3 lens) near5 convex US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S2178 {3484 (third near3 lens) near5 concave US-PGPUB; {OR HON 2015/04/23
USPAT 13:44
2179 {3470 (fourth near3 lens) near5 convex US-PGPUB; §OR ON 2015/04/23
USPAT 13:44
2180 {1523 (fifth near3 lens) near5 concave US-PGPUB; {OR ON 2015/04/23
USPAT ; 13:44
S2181 {404 S2176 and S2177 and S2178 and US-PGPUB; {OR ON 2015/04/23
S2179 and S2180 USPAT 13:44
2182 127926 lens near3 housing US-PGPUB; iOR ON 2015/04/23
USPAT 13:44
2183 {8448 (first near3 lens) near5 negative FPRS; EPO; jjOR ON 2015/04/23
JPO; 13:44
DERWENT
2184 #4321 (second near3 lens) near5 convex FPRS; EPO; iOR ON 2015/04/23
JPO; 13:44
DERWENT
S2185 {1863 (third near3 lens) near5 concave FPRS; EPO; {OR iON 2015/04/23
JPO; i 13:44
DERWENT
2186 {1527 (fourth near3 lens) near5 convex FPRS; EPO; iOR JON 2015/04/23
JPO; 13:44
DERWENT
2187 819 (fifth near3 lens) near5 concave FPRS; EPO; iOR ON 2015/04/23
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JPO; 13:44
DERWENT
52188 {29 52183 and S2184 and S2185 and FPRS; EPG; {iOR 4ON 2015/04/23
52186 and S2187 JPO; 13:44
DERWENT
$2189 {6143 (first near3 lens) nearb US-PGPUB; #OR HON 2015/04/23
negative.clm. USPAT 13:44
S2232 i1 ("20120087020") .PN. US-PGPUB; {OR JOFF 2015/04/23
USPAT; 19:22
USOCR
S2233 {0 ("(firstnear3lens)withpositive").PN.  {US-PGPUB; {{OR JOFF 2015/04/23
USPAT; 20:13
USOCR :
S§2234 415016 (first near3 lens) with positive US-PGPUB; #OR ON 2015/04/23
USPAT 20:13
S2235 413134 (first near3 lens) near7 positive US-PGPUB; {OR ON 2015/04/23
USPAT 20:13
S2236 16107 (third near3 lens) near7 convex US-PGPUB; {{OR ON 2015/04/23
USPAT 20:14
S2237 3996 (fifth near3 lens) near7 negative US-PGPUB; {{OR ON 2015/04/23
USPAT 20:19
2238 {1907 S2235 and S2236 and S2237 US-PGPUB; {{OR JION 2015/04/23
USPAT 20:19
S2239 {557 f/f1 US-PGPUB; {{OR JON 2015/04/23
USPAT 20:19
S2240 {86 52238 and S2239 US-PGPUB; {OR JON 2015/04/23
USPAT 20:19
S2241 {3 ("20130033765" | "8310768" | US-PGPUB; {OR ON 2015/04/23
"20120087020").PN. USPAT 20:58
S2242 {25 ("20100253829" | "20110310494" | {US-PGPUB; {{OR JON 2015/04/24
"7365920" | "7643225").PN. OR USPAT; 07:41
("8310768").URPN. USOCR
EAST Search History (I nterference)
Ref iHits {iSearch Query DBs Default Plurals {{Time
## Operator Stamp
S375 {5769 (first near3 lens) nearb negative  §{{USPAT; OR ON 2014/12/01
UPAD 11:47
S376 {5200 ii(second near3 lens) nearb convex {USPAT; OR ON 2014/12/01
UPAD 11:47
S377 {2708 {(third near3 lens) near5 convex USPAT; OR ON 2014/12/01
UPAD 11:47
S378 1808 ii(fourth near3 lens) near5 convex §{USPAT; OR ON 2014/12/01
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ UPAD 11:47
S379 {337 (fifth near3 lens) near10 plastic USPAT; OR ON 2014/12/01
UPAD 11:47
S380 182743 iidistance near10 image USPAT; OR ON 2014/12/01
UPAD 11:47
S382 {7219 i(second near3d lens) near5 USPAT; OR ON 2014/12/01
positive UPAD 11:47
S383 {5675 {(third near3 lens) near5 positive  {jUSPAT; OR ON 2014/12/01
UPAD 11:47
S384 12186 i(fifth near3 lens) nearb positive USPAT; OR ON 2014/12/01
UPAD 11:47
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S385 1424 ii(fifth near3 lens) near9 convex USPAT; OR ON 2014/12/01
UPAD 11:47
S386 1396 (fifth near3 lens) near5 aspheric  {jUSPAT; OR ON 2014/12/01
UPAD 11:47
8387 {12773 i(inflection near2 point) USPAT; OR ON 2014/12/01
UPAD 11:47
S647 #1663 iifirst near3 lens near3 unit nearb USPAT; OR ON 2015/01/10
positive UPAD 11:17
S648 {1643 isecond near3 lens near3 unit USPAT; OR ON 2015/01/10
near5 negative UPAD 11:17
S649 4765 ireflecting near3 unit USPAT; OR ON 2015/01/10
UPAD 11:17
S650 #2549 {rear near3 lens near3 group USPAT; OR ON 2015/01/10
UPAD 11:17 k
S$1027 {5833 i(first near3 lens) nearb negative  {{USPAT; OR ON 2015/02/05
UPAD 13:38
$1028 {5265 ii(second near3 lens) near5 convex {USPAT; OR ON 2015/02/05
UPAD 13:38
$1029 {2760 i(third near3 lens) near5 convex USPAT; OR ON 2015/02/05
UPAD 13:38
S1030 {1845 §(fourth near3 lens) near5 convex {{USPAT; OR ON 2015/02/05
UPAD 13:38
S1031 {358 (fifth near3 lens) near10 plastic USPAT; OR ON 2015/02/05
UPAD 13:38
$1032 {84112 {idistance near10 image USPAT; OR ON 2015/02/05
UPAD 13:38
S1034 {7304 (second near3 lens) nearb USPAT; OR ON 2015/02/05
positive UPAD 13:38
$1035 #5753 (third near3 lens) nearb positive  §USPAT; OR ON 2015/02/05
UPAD 13:38
S$1036 42226 i(fifth near3 lens) nearb positive USPAT; OR ON 2015/02/05
UPAD 13:38
S1037 {1459 (fifth near3 lens) near9 convex USPAT; OR ON 2015/02/05
UPAD 13:38
S1038 {414 (fifth near3 lens) near5 aspheric  {USPAT; OR ON 2015/02/05
UPAD 13:38
S$1039 {12971 ii(inflection near2 point) USPAT; OR ON 2015/02/05
UPAD 13:38
S1042 {7945 ((first near3 lens) near10 positive) §jUSPAT; OR ON 2015/02/05
UPAD 13:38
$1043 {7911  i(second near3 lens) near10 USPAT; OR ON 2015/02/05
positive UPAD 13:38
S$1044 6123 iithird near3 lens near10 positive USPAT; OR ON 2015/02/05
UPAD 13:38
S1045 {505 paraxial near3 region USPAT; OR ON 2015/02/05
UPAD 13:38
S1046 {4102 ifourth near3 lens near10 negative {jUSPAT; OR ON 2015/02/05
UPAD 13:38
S$1047 {12222 {aspheric USPAT; OR ON 2015/02/05
UPAD 13:38
S1057 {679 fixing near3 diaphragm USPAT; OR ON 2015/02/05
UPAD 14:00
S1058 1139988 toptical near3 set USPAT; OR ON 2015/02/05
UPAD 14:00
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S1059 {64927 iifirst near3 lens USPAT; OR ON 2015/02/05
UPAD 14:00

S1060 {{59898 iisecond near3 lens USPAT; OR ON 2015/02/05
UPAD 14:00

S1061 {21737 {third near3 lens USPAT; OR ON 2015/02/05
UPAD 14:00

$1062 {12320 ifourth near3 lens USPAT; OR ON 2015/02/05
UPAD 14:00

S1063 1182891 iiconvex near3 surface USPAT; OR ON 2015/02/05
UPAD 14:00

S2191 15927 i(first near3 lens) near5 negative  {jUSPAT; OR ON 2015/04/23
UPAD 13:43

S2192 45380 ii(second near3 lens) near5 convex {USPAT; OR ON 2015/04/23
UPAD 13:43

S$2193 2816 i(third near3 lens) nearb convex USPAT; OR ON 2015/04/23
UPAD 13:43

S2194 {1889 i(fourth near3 lens) near5 convex §{{USPAT; OR ON 2015/04/23
UPAD 13:43

S2195 4378 (fifth near3 lens) near10 plastic USPAT; OR ON 2015/04/23
UPAD 13:43

2196 {85927 idistance near10 image USPAT; OR ON 2015/04/23
UPAD 13:43

2197 {7423 (second near3 lens) nearb USPAT; OR ON 2015/04/23
positive UPAD 13:43

S2198 {5862 (third near3 lens) nearb positive  §USPAT; OR ON 2015/04/23
UPAD 13:43

S2199 #2286 (fifth near3 lens) near5 positive USPAT; OR ON 2015/04/23
UPAD 13:43

S2200 {1504 (fifth near3 lens) near9 convex USPAT; OR ON 2015/04/23
UPAD 13:43

S2201 4436  i(fifth near3 lens) near5 aspheric  §USPAT; OR ON 2015/04/23
UPAD 13:43

S2202 {13231 ii(inflection near2 point) USPAT; OR ON 2015/04/23
UPAD § 13:43

2203 {11694 ifirst near3 lens near3 unit nearb USPAT; OR ON 2015/04/23
positive UPAD 13:43

S2204 #1672 isecond near3 lens near3 unit USPAT; OR ON 2015/04/23
near5 negative UPAD 13:43

82205 14868 reflecting near3 unit USPAT; OR ON 2015/04/23
UPAD 13:43

2206 {2575 {rear near3 lens near3 group USPAT; OR ON 2015/04/23
UPAD 13:43

82207 45927 (first near3 lens) nearb negative  {USPAT; OR ON 2015/04/23
UPAD 13:44

S2208 45380 ii(second near3 lens) near5 convex {USPAT; OR ON 2015/04/23
UPAD 13:44

2209 42816 {(third near3 lens) near5 convex USPAT; OR ON 2015/04/23
UPAD 13:44

82210 {1889 ii(fourth near3 lens) nearb convex {USPAT; OR ON 2015/04/23
UPAD 13:44

S2211 4378 (fifth near3 lens) near10 plastic USPAT; OR ON 2015/04/23
UPAD 13:44

2212 {85927 idistance near10 image USPAT; OR ON 2015/04/23
UPAD 13:44
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S2213 47423 i(second near3 lens) near5 USPAT; OR ON 2015/04/23
positive UPAD 13:44
S2214 {5862 ii(third near3 lens) near5 positive  §USPAT; OR ON 2015/04/23
UPAD 13:44
S2215 42286 (fifth near3 lens) near5 positive USPAT; OR ON 2015/04/23
UPAD 13:44
S2216 {1504 i(fifth near3 lens) near9 convex USPAT; OR ON 2015/04/23
UPAD 13:44
S2217 {436 (fifth near3 lens) nearb aspheric  §USPAT; OR ON 2015/04/23
UPAD 13:44
S2218 13231 {(inflection near2 point) USPAT; OR ON 2015/04/23
UPAD 13:44
S2219 #8072 {((first near3 lens) near10 positive) §USPAT; OR ON 2015/04/23
UPAD 13:44 |
S2220 8039 i(second neard lens) near10 USPAT; OR ON 2015/04/23
positive UPAD 13:44
S2221 {6241 iithird near3 lens near10 positive USPAT; OR ON 2015/04/23
UPAD 13:44
S2222 {531 paraxial near3 region USPAT; OR ON 2015/04/23
UPAD 13:44
$2223 14201 fourth near3 lens near10 negative {{USPAT; OR ON 2015/04/23
UPAD 13:44
§2224 {12417 Haspheric USPAT; OR ON 2015/04/23
UPAD 13:44
S2225 689  ifixing near3 diaphragm USPAT; OR ON 2015/04/23
UPAD 13:44
2226 {40519 ioptical near3 set USPAT; OR ON 2015/04/23
UPAD 13:44
S2227 165846 iifirst near3 lens USPAT; OR ON 2015/04/23
UPAD 13:44
228 1160721 iisecond near3 lens USPAT; OR ON 2015/04/23
UPAD 13:44
2229 122058 iithird near3 lens USPAT; OR ON 2015/04/23
UPAD 13:44
S2230 {12529 {ifourth near3 lens USPAT; OR ON 2015/04/23
UPAD 13:44
2231 {84085 iiconvex near3 surface USPAT; OR ON 2015/04/23
UPAD 13:44
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MAIL STOP AMENDMENT
PATENT
8081-1131-1
IN THE U.S. PATENT AND TRADEMARK OFFICE

In re application of

Tatsuyuki OGINO et al. Conf. 1892
Application No. 14/226,172 Art Unit 2872
Filed March 26, 2014 Examiner JONES, James

Title: IMAGING LENS AND IMAGING APPARATUS INCLUDING THE IMAGING
LENS
REQUEST FOR RECONSIDERATION

Assistant Commissioner for Patents January 8, 2015
P.0. Box 1450
Alexandria, VA 22313-1450
Sir:

In response to the Official Action of October 9, 2014,
reconsideration of the rejection of the claims is respectfully

requested for the reasons set forth in the Remarks that begin on

page 2.
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Docket No. 8081-1131-1
Application No. 14/226,172
Remarks
Claims 1-20 were rejected as anticipated by TANG et al.
Reconsideration and withdrawal of the rejection are respectfully
requested.
TANG et al. disclose 7 embodiments, which are summarized

below, where + indicates a positive refractive power.

Embodiment lst lens 2nd lens 3rd lens 4th lens 5th lens
1 + - + + -
2 + - + + -
3 + - + + -
4 + - + - +
5 + - + + -
6 + - + - -
7 + - + - +

The fifth 1lenses of embodiments 4 and 7 have positive
refractive powers, which 1s different from the fifth lens of
claim 1 which has a negative refractive power. Therefore, these
embodiments do not anticipate claim 1.

The first lenses of embodiments 1, 2 and 5 are of biconvex
shapes, which is different from the first lens of claim 1 which

has a meniscus shape and 1is convex toward the object side.
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Docket No. 8081-1131-1
Application No. 14/226,172
Therefore, these embodiments do not anticipate claim 1.

The third lenses of not only embodiments 3 and 6 but also
all of the embodiments have a biconvex shape, which is different
from the third lens of claim 1 which has a meniscus shape and is
convex toward the object side. Therefore, these embodiments do
not anticipate claim 1.

In particular, please note that the third lens of TANG et
al. is biconvex, not meniscus and convex toward the object side
as in claim 1. The Official Action cites paragraph 0012 of TANG
et al. However, according to paragraph 0012, the third lens
element has a convex object side surface and a convex image side
surface. Hence, the third lens of TANG et al. has a biconvex
shape. The advantages of the third lens of claim 1, which has a
meniscus shape and 1s convex toward the object side, are
described at page 11, line 33, through page 12, line 2 of the
present application.

Accordingly, none of the embodiments include all claim
limitations. Thus, claim 1 avoids the rejection under §102.

In view of the foregoing remarks, it is believed that the
present application has been placed in condition for allowance.
Reconsideration and allowance are respectfully requested.

The Commissioner is hereby authorized in this, concurrent,

and future replies, to charge payment or credit any overpayment
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Docket No. 8081-1131-1
Application No. 14/226,172

to Deposit Account No. 25-0120 for any additional fees required
under 37 C.F.R. § 1.16 or under 37 C.F.R. § 1.17.
Respectfully submitted,

YOUNG & THOMPSON

/Thomas W. Perkins/
Thomas W. Perkins, Reg. No. 33,027
209 Madison Street, Suite 500
Alexandria, VA 22314
Telephone (703) 521-2297
Telefax (703) 685-0573

TWP/1lrs
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PIToOFRMEA (10) Zmdd 52 E L,

(006 1)

0. 05<D7./f<0. 2 (10)

FHX (10) 3 2R0oEAGR T ICHI L2831V AL3 &4 L2 AL 4 &0
i FoMMRD 7 okolifE LGCEEEFZET LS00 TH 5, FtFA (1 0) o TRREL
Teenkoil, 2RoEARE I L TESI LV AL3 8§44 L XL 4 & ol
Bl FOBRD 7 2RI 52 i kY, EEZRMEL 2EEICRE LT nERICEE
FAECIEIT 5 2 & TcE L, 2R (10) o FRPM EERsank D2, %0k~
FEEEFISHIL T3 L XL 3 WA L >R L4 2ol FolED 7 #4159 5 2 &1
KU, JEEPCERZRFICHIET 222N TEL, ZoMRE2 LVED LI, FHER (
10—1) 2WET DI & EL,

(006 2]

0. 07<D7/f<0. 17 (10—1)

IR, 2~ 6 EHIHL o, KFEHOHE 20 6H 6 OFRWIZBICHRLREL > X
WDWTERRIEA T 5, 1 ~H61TRTH 1 263 6 oLEIEEBIRLIRE L > XiE
1LY AXL IS E S LY AL 50T RNTComAIEEREZRE ShTvnns, 72, K
FEH DO 27058 6 OFEF AR ELIRSE L > Xk, B 1 oFfEZEEL AR, YikHlD
SIEVC. (EEIT12H L. WHEARchYmZmid /X =2 AR TH L1 L XL 1
. MR TH LHHE 2 VAL 2 &, PHEAHRCHZ T /e A=A H AR TH L5 3
Ly ZXL3E, BANCNHEZINT/IZ A=A AR THLFEA L AL 4 2, BB
ZHL. BHlomcA 2 b1 2B EEHTLHES L AL 5o MRkEnsHK
HENZS oLy ZXhrolkinsg, 2oz, IToOE 2068 6 oI miziEicBunT
W, B LU X2 RRT 28 L v RothoiF il iikiconW T oLl d 5, £/, #1
76 6 DOIFEIZRED ] T A v 2 HIm T 2 Mk o EHARIE e 6]l CAFRZIR 29
L2, FIZREDIET SR L DI > W THIRB L T oEFMEZ AL, Zoftho
KD H@d 5B X O F OVEHR o B S 2 B89 5 .

(006 3]

K212~ T i 2 OFEMIZERCRA S L > AL, B 1 OoFEMBFELHE 1 L XL 1
5B L ALSD LYy XofikEzHEELTBY, 2ol > XAo&HRIC LSS
| DFEWIZRED T N ENET 2R & [RICERIRBE O NS,

[0064)]

F/o, HB3ITORTHE 3OFEMFED L DIZ, FHS L ALSMWMMIFEREET L LIS
MR L. 5 L XL SR 2 AT 52 2T, B 1 oFEfwizrELFH1 Lo
L1650 ALbSofRkEZTmEELTbEy, BES L X2MUIRET LT
CHEWBEOEIT RS AL Z gl Y, ERFEICEELTE S, F2 B30
KhifZRBIc BT, B 1 OFEEL HEd 58 1 L AL 16 E S L > XL 58k
MRIC & - TH 1 LD Z NNl bd 28 & 6 CEHAER S o5,
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(006 5]

E72, M4 ITRTH 4 OFREIZED X 512, B3 L > XL 3 ZX{Hc B3 1%
BT DL EDITHRL. %SD/XLS#t%ﬁ%Tﬁ@FWﬁ%ﬁ?é a%%wg G2
SOEMIZRELH 1 L AL 1»6HE 5Ly AL b ofRkEZHmE LTh ki, %3&/
AL 32T FCADEITNEZET A0 T5Z 210k, BINEEE BIFICHEIET 2
CEMTEL, T B4 OFEBEEEBICBWT, F3oFE e BT 51 L2 XL
122685 L XL 5 D&MARIC &k - TH 3 oFEIEED Z N ZFNHTET SHERK & (6 U 1E
MR rsEens,

[0066)

K5I~ HE 5 OFRMIFAEICGALHEMS L > XLk, B4 0oFKmIFEYH 1 L XL 1»
LS LVYALSo LYy XolEkeHEe L TEBY., 26D > ROEHERICENITE
4 DEFEIRED TN Z N0 T B & B CERIR R o N5,

(006 7]

F/z, H6ITRTH 6 oFMIZRED L H12, # 5 L AL 5 ZAGHICNM % )i 7z X =
2H AR BT T H L DR L, 85 L2 XL 5AMHARC M Z [ 72 X = 2 5 Atk
EHTLZILEMRGT, FA4ORBIZELHE 1L AL 10685 L AL b ofike it
WELTH LUy, #5510 > AL 52 GARCMEZ 7= X rzﬁz%%%ﬁ?éb@bﬁ
LHZ Ik, EFHEICEEIETES, £/, B6oFmErEIBWT, B4 oFhE
JPREX BT AL 1 LY AL 16 HE 5 Ly AL 50/ BRIC k- TF 4 oFEfuhEEn
NZENGHICT HHER & R CEHEER S O b,

(006 8]

PLEGRBH L 72 & 912, RFREHOFEMIZREICIRLIRGE L > R L hid, ke LT 5Me
VWS L AR B LT, AL AEFEORE RELL o T, &RE2RiE{EL oo,
ERRMERER BT AL U RLEERTX S,

(006 9]

Edl ﬁﬁﬁibw%ﬁéﬁﬁﬁé:af‘&@%m%@ﬁ%%%ﬂﬁééoik‘ﬁ
KHFZREITAR D IR E IS L UL, AEMERBICAR S SHEEDIRE L o KT k- TR E
httf@uﬁ*tm@@ﬁﬁﬁﬁﬁéio Lt@f RGN E g s & R VT & T R
BOWGCHE Z S5 2 &N TE 5,

[0070)

KT, AFEHOFRIZEB AL IRV > X0 BARR) 2 BHEIRE I oW T T 5. D
TT@ B OBEFTRIEN 2 £ & O THHT 5,

(007 1)

FEOR1IBEUOER2E. M1IRLERG L > Xofikiciicd 2 BEfz L o X5
— B ERL TS, FRIR LICWEZTOERAR L 0 XF — 2 2L, 3< 2 13 IEERANC B
THLF—2ERT., RIIWRLAEV Y ZXF—2 2B 2HESS 1 oM, FEhel 112
BRONRGL v X220, RbYirlo L > XEEZom > 1 EH BIOEY St %2 1 HFH
) LT, BRSO ZHEWIEIE N T S LI LTS24 L i HTHomMOES %
RLTCWS, HiEREER 1 oficld, 12BN LRSS R DL S 8T, Wikfl
26 i HHOMOMEEROME (mm) 29, HEMRD i OMic2WTH, [[RRCyE
fHi7re i FHoMS 1 &1+ 1EFEHOMS i+ 1 2ol Folfs (mm) 2-x9. Nd
j oI RS §BEHoFEZOdHE (587, 56 nm) T LEITED
BE 9. vdjoficix PiEiles j&HoXFEFEO d 3 Hﬁé?;«ﬁ@t%
R, B, AU VAT —FICE, EFr -2 L7, %0k (mm) 2Ny P
T4 —HABf (mm) V> XLRTL (mm) OEZZNZTIVRT., 2B, 2Oy
2 74— HABFIZUGHE L {2 R LB, LALETLIIBW Iy 7 7 g —
B APEERRICZE IR E L 72l 2 T b,

(007 2]

Z DI 1 ICRBERGL Y RIE. 1LY AL 1685 L2 XL 5 oMEAT T
JEERKMZR e e TS, F£1 oEARL O XF—72ld. Zhs oJERRmodisEEe L
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T, o= B Qo) oz xL T b,

(007 3]

2 1TFERH 1 oG L > RSB AI KT — ¥ 2o~ d. FFERET— % & LRl
TREIC BT, i85 “ET . ToRSmEBEENS 1 0k L “REER THhb
ZEERL, 01 0%k LEREKTRINSEES “E” oORIORBEICTERE &
LHorErd, flxiE, 1. OE—02) THHIIE 1. OX1072) THsHZe%:
NG I

(007 4)

HEETF — 2 & L, LT (A) 12L& - TESRLIFBRAKRORITEBY 5 &%
WA i1, KADOHEZIET, Zi%, LVFELE K omES hofi@Elcd sIEeka Lo
S, FEERHoTHA o Ot EEm 2 Vi) S FALZEHRORS (mm) &R
ng

{007 5]
Z=C-h2/ {1+ (1—KA -C2- h2) 1/2}) + A i - hi - (A)
VRN

Z : JEEkm oS (mm)
h e Lo XmEcofff (5E) (mm)
C : IThith%=1 R

(R = Il 18)

Al IR CLE3 D EoRED oIEEKmARE
KA : JEERIIFREX
EI5,

(007 6]

PLEoFEFEM 1 olpig L > XEEFRCL T, M2 ~X 6 1Rk L 2 L > otz
I 5 BN L > X7 — 2 KM 2 06K 6 » LT, £3~FK1 217, Zh
OOEREM 1 ~6 1TRLHEEL XTI, B1 LY AL 1685 L XL 5 oMsd
ACCHEERMEIIZIR & 7 > T B,

(007 7]

B, Ffllicsoe i, Bl Lo AL 1 omEEED»SGAIAN0. 101l mmofiE
WCEEAL, 675mmo, EEM21THBWTIEO0., 101l mmoO{UEICEEN L. 67
OmmaO7 VPR MDPMEINTWAD, £1, 3ICBWLTIEEKLTWS, 8 (A)
~ (D) FZEnsh. il oG L > R BTF AEkmEE. JFaGE. 54 A h—3
g > GEEEE) | SREE (GFRof@ZE) MZ2RL Tws, BRI, JERE (
BIEZE) . T4 A= gy GEMPEE) Z2RIBQPEPRTE. dif (BE587. 5
6 nm) ZHIERREE LPCEL Y. BREPCER, FEEPCERICE. g ft(kk4 3
5. 83 nm). FH(GLXE486. 1nm). BLUCH (E656. 27nm) IZD
WTDEDL T, FESNEERICBWT, FE o2 udim (S) | BTS2 > Y=
Ty Lgm (T) ofEE% 9., ¥72. Fno. BZF+ o 1"—%2, olIFEHE2ZTNEFh
NG I

(007 8)

AR, M 2 7 & FHfl 6 DIRGE L > RIS DWTOENELZ9 (A) ~ (D) »
513 (A) ~ (D) TR,

(007 9)

Fzo &K1 3SR RFEHISHRLEFEN (1) ~ (1 0) ITHTLHEEZ. &FEmwfl 1
~BIZDWTENEFNT LD DOEIRT,

[(0080])

Pl Eo&BET — 2 5 L OBIEEH» LA 5 kD12, &FERMC> W, ©E 5 i
LU 727236 SO RHRTEE B S T 5,

(008 1]

7B, KNREAOMRAG L > XITid, FEHEES X OSFMEMICRE SN » LK
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WafRETH L. PIAE. &L Ak o, mEkE, BT 7y SEC JEERHEIR
WO &3, SPRUEEREM TR L 2EITRES T, hofiz & 055,
(008 2]
o, BFEBMTE. TARTHEIEEATHEHT SR ToLE s SNTHL0, 7 —
h AFRE AR MR E 45 2 L BaJRETH S, MIAIFL > XREe k20 L2, —
DL RN ETEA LT — b7 — A AaEER ik E T 5 2 2 bu]RETH 5.

(1]

EHEHN

f=4.126, Bf=1.111, TL=4.137
Si Ri Di ndj v di
*1 1.23831 0.557 1.54488 5487
%2 93.70148 0.0185

3(BE O oo 0.085

*d ~12 66265 0.334 1.63351 2363
*5 2.60879 0.243

%6 3.15915 0.253 1.63351 23.63
%7 455163 0.506

*8 ~3.866285 0.379 1.63351 23.63
%9 -3.58353 0.258

*10 1.98236 0.396 1.54488 54.87
7 1 1.23910 0.500

12 oo 0.300 1.51633 64.14
13 oo 0.413

s B B

*: JEBRTD
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(k2]

EHEHD - BT
HEE|KA Ad AB AB
1 9.7589122E-01| -2.6729118E-02 4.7204448E-02| -2.6218187E-01
2 1.0000090E+00| ~7.9154953E-02 8338440002 -6.1197888BE-03
3] —-1.6800000E+0D| ~3.8300234E-0D2 3.7458150E-01| -2.7551593E-01
4 3.1182039E+00| ~7.3707562E-02 1.2128243E+00| —4.8458531E+00
5 5.5999076E~01| -2.6329653E~01 2.4873169E-01 6.8422800E-02
G 1.0000249E+00| ~1.80568021E-01 1.2088188E~01 7.8188995E-02
71 —2.1000000FE+01| ~7.28408681E-02| -3.3284653E-01 52042516801
8] ~2.85568198E+00| -1.2163394E-01 1.7522262E-02| -1.0676210E-02
9} -14000008E+01| -4.3055564E-01 2.7976405E-01| -8.4994461E-02
10] ~5.8077860E+00| ~2.7520458E-01 2.0823136E~-01] ~1.1852221E~01
Al0 A2 Ald AlB
1 40897871E-01| -4.5228437E-01 1.0665075E-01| -8.1871348E-02
2] —2.0357974E-01| -9.6694982E-01 2.1918571E+00| -1.2401354E+00
3] ~3.8447B70E-01| ~3.1121039E~01 2.3020800E+00| ~1.6056084E+00
4 1.7803254E+01| —-3.8765240E+01 4.8323265E+01| —2.3566996E+D1
5 4 9267886E-01| ~2419%414E+00 3.4571789E+00| ~1.8021287E+00
6 1.4186946E~01| -Z.2779898E~01] ~1.5644448E-02 4 4672840E-02
71 ~4.7544883E-01 2.8326188E~-01| —-158B53212E-02| -2.5480777E-02
8 3.2819033E~02| ~8.8256572E~03| -7.6808797E~03 3.0337699E-03
g 12737276E-02 1.7450700E-Q3] -6.1232629E-04 3.3350877E-05
i0 45143417E-02| ~1.071132BE-02 1.3898778E-03| ~7.1387774E-05
(%3]
EEH2
=4.119, Bf~1.069, TL=4.120
Si Ri Di ndj 3
%1 1.23597 Q.557 1.54488 5487
®2 1597054 0.020
JBEOFEL) oo 3.081
*4 ~19.29047 0.334 1.63351 2383
*5 3.10552 0.243
*6 253139 0.265 1.54488 5487
%7 2.70709 0.506
*8 ~3.97938 0.417 1.83351 2363
%9 ~2.24497 0,258
*10 509386 0.370 163351 2363
*11 1.57691 0.500
12 e 0.300 1.51633 84,14
13 o 0.372
14 )
*:JEBRE
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(54 )

EHEEI2 - ERET —F

= KA Ad AS A8
1| ~6.9000900E-01| 7.8401227E-02| 4.87241886-02| ~3.1032450E-01
2|  1.0000000E+00| ~1.4179856E-01| 1.2622836E-01| -3.1360196E-02
3|  1.0000000E+01| -7.7610199E-02| 4.1593603E-01| -1.7738968E-01
4| 3.1182039E+00| -3.5937525E-02| 9.8686897E-01| -3.2805080E+00
5|  3.1872442E-01| ~2.7915128E-01| 2.8423559E-01| -2.1820588E-01
6] ~5.0999884E-01| ~1.9620120E-01| 1.1264694E~01| -3.2207086E~-01
7| ~88745315E-01| ~7.2840681E~02| -6.8446726E-01| 2.6980741E+00
8| -2.3946942E+00| -2.3348899E-01| 8.5626683E-02| -8.47803B0E-02
9| —1.0079967E+01| —-7.8948035E-01| 7.1798466E-01| —-2.9903150E-01
10| ~1.3548000E+01| -3.4848072E-01| 2.9750460E-01| -1.5488280E-01

AlQ

AiZ

Ald

AlS

1| 73975458E-01| -1.28537456+00| 1.0201759E+00| -4.1573183E-01
2| ~311475656-01| -25924164E-01| 1.1354658E+00| -7.4361120E-01
3| ~7.71266416-01| 927709176-01| 5.65610076-01| ~8.0673585E-01
4| 1.1724933E+01| -2.7522413E+01| 3.6438963E+01| ~1.9556633E+01
5| 64639121E-01| —1.6044352E+00| 2.2177373E+00| —1.1204967E+00
6| ©.7809423E-01| ~12333009E+00| 8.1561032E-01| ~1.8182400E-01
7| ~85699151E+00| 1.3930093E+01| ~1.1707336E+01| 3.6414691E+00
8| 18481830E-02| ~7.30196436-02| 6.5021917E-02| -6.0493130E-03
9| 530756076-02| 1.4586291E-03| -1.9559167E-03| 2.1244648E-04
10| 5.0295407£-02| -9.7601077E-03]  1.0070371E-03| -4.1856063E-05
(5]
EREFIS
f=4 117, Bf=1.123, TL=41t7
Si Ri Di ndj ¥ di
HEAO YY) o0 -0.252
%2 1.21258 0.482 1.54488 54.87
*3 1157312 Q.141
*4 ~F.673789 0.202 1.63351 2363
*5 3.45544 £.338
*6 5.08875 4.287 1.63351 23.63
=7 14.62892 0.582
*8 ~2.51069 1.364 1.54488 54.87
%G ~1.10708 0,345
*10 -2 07885 0.253 1.54488 5487
11 290776 .500
12 el 0.300 1.51833 64,14
13 oo 0.425
14 oo
* JEBRTE
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(6]

EHEFI3-ERET —F

= KA Ad AS A8
1| ~5.9868050E+00| 4.8641128E-01| ~7.9546902E-01| 2.1017252E+00
2| 1.9240855E+00| ~5.3853512E-02| 2.1154063E-01| -4.4017448E-01
3|  1.0921760FE+01| -5.5725484E-02| 7.5943447E-01| -1.9145869E+00
4| 42702877E+00| -7.3659102E-D2| 7.78003B4E-01| -1.3378460E+00
5| ~3.0448805E-01] ~2.3909795E-01| 3.8056203E-02| -5.1291279E-02
6| ~4.16528156+00| ~2.0189182E-01| 154770706-01| -8.7156700E~01
7| 15660356E-01]| 5.7683409E-02| -3.0103142E-01| 4.8387321E~01
8| -25416033E+00| 10901372E-01| -2.8841662E-01| 4.5116212E-01
9| -2.8886199E+01| —2.17051156-01| 1.5308753E-01| —-3.8562058E-02
10| ~0.1851292E+00| -2.2493967E-01| 1.6877855E-01] -8.7203848E-02

AlQ

AiZ

Ald

AlS

1| —4.6830095E+00| 7.3788098E+00| -6.6387072E+00| 2.5968201E+00
2|  7.2411728E-01| -5.0309707E-01| -2.0972869E-01| 4.1332784E-01
3|  3.6385814E+00| -4.989647BE+00| 4.2590990E+00| —-1.6942132E+00
4| 4.0930579E-01| S5A4789361E+00| -1.1317205E+01| 7.51851687E+00
5| 5.3246530E-01| —1.2087019E+00| 2.1064446E+00| —1.3514237E+00
6| 2.7793661E+00| ~46106123E+00| 4.3246333E+00| -1.6422211E+00
7| ~5.4851430E-01| 3.6013932E-01| ~9.6281745E-02| 3.4936818E-03
8| ~3.2780850E~01| 1.20312138-01| -2.1115167E-02| 1.2566134E-03
9| ~6.4447571E~05| 2.4915794E-03| ~55626637E-04| 4.0995922E-05
10|  3.7535798E-02| -9.2150833E-03| 1.2851713E-03| -7.5129992E-05
(7]
=FEFHIA
f24.555, Bf=1.538, TL=4.260
Si Ri Di ndj v dj
*1 0.99476 0.506 1.54488 54.87
x2 253.01381 | 0.046
A(BROREEY) oo 0.056
x4 2224707 | 0.152 1.63351 23.63
%5 | 169768 ge243 | 1
%6 | 253.00000| ©.253 | 1.63351 | 23.63
%7 3005374 | 0508 | ,
*8 ~1.90297 0.354 1.63351 23.63
*9 -1.16022 0.151
*10 -3.16206 0.455 1.54488 54.87
%1 361431 | 09800 | ,
12 co 0.300 151633 64.14
13 o0 0.840
{4 oo
+ JEIRE
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(58]

EEE4-ERET S
= KA Ad AS A8
1| 1.1921937E+00| -2.8552244E-02| 1.9464672E-02| ~1.7622814E-01
2| ~7.2205120E+00| 1.00091256-01| 5.6965587E-02| -1.2128920E-04
3| —1.B80009BE+00| 4.3862266E-01| -2.5955621E-01| -3.0871421E-01
4| 3.1182039E+00| 4.9953409E-D1| 7.4878015E-01| -4.0780165E+00
5| ~1.6495744E+01| ~75670799E~04| 4.6703185E-01| 6.5512652E~03
6] 99999036E-01| 2.7502524E-02| 2.3242844E-01| -7.5662102E-02
7| ~6.1085232E+00| ~7.2840681E~02| -6.1939001E-02| 4.0213149E-01
8| —1.8317843E+00| 2.9226488E-03| 1.6279485E-02| -1.1936707E-02
9| —1.4000001E+01| —1.4394163E-01| 1.2958519E-01| -6.5903475E-02
10| ~1.3548000E+01| -2.3244698E-01| 1.8331804E-01| -1.1223612E-01
AlD Alz Ald Al6
1|  4.3011057E-01| -44272734E-01| 9.7079058E-02| -6.1193103E-02
2| —1.7377307E-01| —-9.7309688E-01| 2.2005578E+00| -1.2311427E+00
3| -4.2862287E-01| -2.3413149E-01| 2.5428004E+00| —1.9963875E+00
4] 1.8205811E+071| -3.8842459E+01| 6.3021384E+01| -5.0226037E+01
5| B6310550E-01| —8.0002749E-01| 3.6125413E+00| —1.5876512E+D1
6| 5.4526971FE-02| -6.28917556-02| 2.2916270E-01| -1.9122665E-01
7l ~4.7056467E~01| 2.41309128-01| ~2.7435913E-02| ~2.7992163E~02
8| 2.7648276E-02| -8.7177546E-03| -7.5782051E-03| 1.4110223E-03
gl 13115167E-02| 1.8723448E-03| -56945481E-04| ~2.7551420E-06
10| 4.4224273E-02| -1.0817291E-02| 1.3978168E-03] -7.0081151E-05
(#£9]
EHEHS
£=5.056, Bf=2.438, TL=5.171
Si Ri Di ndj v di
%1 1.12444 0.546 1.54488 54.87
%2 252097534 | 0.030
EgOEYs oo 0.069
%4 ~18.78836 | 0.227 1.63351 23.63
*5 2.25616 0.243
*6 506.45581 | 0.253 1.63351 23.63
*7 4.36560 0.506
%8 ~99.83715| 0506 1.63351 23.63
%9 ~1,70702 0.100
*10 ~2.17464 0.253 1.54488 5487
*11 3.61429 0.500
12 oo 0.300 151633 64.14
13 oo 1.740
14 oo
* JEBRE
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(51 0]

EHEEIS - ERET —F

= KA Ad AS A8
1|  6.9377302E-01| -8.6315370E-03| ~2.8322827E-03| -2.8236519E-01
2|  1.0000080E+00| 1.02997288-02| -3.3338883E-02| -3.5854402E-01
3| 9.B8073731E+00| 4.1860316E-01| 2.4161475E-01| -7.6083670E-01
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Office Action Summary Examiner Art Unit ATA (First Inventor to File)
JAMES JONES 2872 vos®
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5a) Of the above claim(s) is/are withdrawn from consideration.
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9)[1 Claim(s) are subject to restriction and/or election requirement.
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hitp/iwww usplo.gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHieadback@uspio. qov.
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[J Al b)[] Some** ¢)X] None of the:
1.[X] Certified copies of the priority documents have been received.
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Application/Control Number: 14/226,172 Page 2
Art Unit: 2872

1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

DETAILED ACTION
Priority
2. Acknowledgment is made of applicant's claim for foreign priority based on an
application filed in Japan on 3/29/2013. It is noted, however, that applicant has not filed

a certified copy of the 2013-072282 application as required by 37 CFR 1.55.

Information Disclosure Statement
3. The information disclosure statement (IDS) submitted on 3/26/2014 is in
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

statement is being considered by the examiner.

Claim Rejections - 35 USC § 102
4, The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

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

A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale or otherwise available to the public before the effective filing date of the claimed
invention.

5. Claims 1-20 are rejected under 35 U.S.C. 102(a)(1) as being anticipated by Tang

(20120087020) hereafter Tang.
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Application/Control Number: 14/226,172 Page 3
Art Unit: 2872

Regarding claim 1, Tang discloses an imaging lens substantially consisting of, in
order from an object side, five lenses of: a first lens (110) that has a positive refractive
power (par. [0058], lines 2-4) and has a meniscus shape which is convex toward the
object side (par. [0058], lines 2-4); a second lens (120) that has a biconcave shape (par.
[0012]); a third lens (130) that has a meniscus shape which is convex toward the object
side (par. [0012]); a fourth lens (140) that has a meniscus shape which is convex toward
an image side (shown in the figure below); and a fifth lens (150) that has a negative
refractive power and has at least one inflection point on an image side surface (par.
[0074]), wherein the following conditional expression (i) is satisfied:

1.4 < f/f1 < 4, where fis a focal length of a whole system, and 1 is a focal length of the

first lens (seetable 1, 1.4 <5.97/3.25<4 =14 <1.84 < 4).
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Application/Control Number: 14/226,172 Page 4
Art Unit: 2872

Regarding claim 2, Tang discloses The imaging lens, as defined in Claim 1,
wherein the following conditional expression is further satisfied: -3<f/f2<-.085, where {2
is a focal length of the second lens (see table 1... -3 < 5.97/-4.42 < -.085).

Regarding claim 3, Tang discloses the imaging lens, as defined in Claim 1,
wherein the fourth lens has a positive refractive power (par. [0074], line 16).

Regarding claim 4, Tang discloses the imaging lens, as defined in Claim 1,
wherein the following conditional expression is further satisfied: .078<f/f12<2.5, where
f12 is a composite focal length of the first lens and the second lens (fig. 22).

Regarding claim 5, Tang discloses the imaging lens, as defined in Claim 1,
wherein the following conditional expression is further satisfied: -2<f/f345<0, where 345
is a composite focal length of the third to fifth lenses (table 1 and 3).

Regarding claim 6, Tang discloses the imaging lens, as defined in Claim 1,
wherein the following conditional expression is further satisfied: -0.5<f/f3<0.4, where {3
is a composite focal length of the third lens (fig. 22).

Regarding claim 7, Tang discloses the imaging lens, as defined in Claim 1,
wherein the following conditional expression is further satisfied: -1<(R3f-
R3r)/(R3f+R3r)<1.2, Where R3f is a praraxial radius of curvature of an image side
surface of the third lens (table 1, 3, 5 and fig. 22).

Regarding claim 8, Tang discloses the imaging lens, as defined in Claim 1,
wherein the following conditional expression is further satisfied: -4<f/f5<-0.2, where f5 is

a composite focal length of the fifth lens (fig. 8, table 1).
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Regarding claim 9, Tang discloses the imaging lens, as defined in Claim 1,
wherein the following conditional expression is further satisfied: 0.5<f*tanw/R5r<10,
where w is a half angle of view, and R5r is a paraxial radius of curvature of the image
side surface of the fifth lens (fig. 8, 10 and 22).

Regarding claim 10, Tang discloses the imaging lens, as defined in Claim 1,
wherein the following conditional expression is further satisfied: -0.9<f/f3<0.7, where {3
is a composite focal length of the third lens (table 1).

Regarding claim 11, Tang discloses the imaging lens, as defined in Claim 1,
wherein the following conditional expression is further satisfied: 0.05<D7/f<0.2, where
D7 is spacing on an optical axis between the third lens and the fourth lens (table 1).

Regarding claim 12, Tang discloses the imaging lens, as defined in Claim |,
further comprising an aperture stop (100) that is disposed on the object side of an object
side surface of the second lens (120).

Regarding claims 13-19, Tang discloses in Figures 8-22 the values that satisfy
the equations of claims 13-19.

Regarding claim 20, Tang discloses an imaging apparatus comprising: the

imaging lens, as defined in Claim 1 (fig. 1 abstract).
Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to JAMES JONES whose telephone number is (571)270-
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1278. The examiner can normally be reached on Monday thru Friday, 9 a.m. to 6:00
p.m. est. time.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Thomas Pham can be reached on (571) 272-3689. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

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

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

IJAMES JONES/
Primary Examiner, Art Unit 2872
9/29/2014
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14/226,172 03/26/2014 Tatsuyuki OGINO 8081-1131-1
CONFIRMATION NO. 1892
466 PUBLICATION NOTICE
YOUNG & THOMPSON
209 Madison Street ORI M AL
Suite 500 00000

Alexandria, VA 22314

Title:IMAGING LENS AND IMAGING APPARATUS INCLUDING THE IMAGING LENS

Publication No.US-2014-0293453-A1
Publication Date:10/02/2014

NOTICE OF PUBLICATION OF APPLICATION

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

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

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

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

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

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLA]MSIIND CLAIMSl
14/226,172 03/26/2014 2872 1600 8081-1131-1 20
CONFIRMATION NO. 1892
466 FILING RECEIPT

YOUNG & THOMPSON

209 Madison Street AT IM i
Suite 500 000000067859525
Alexandria, VA 22314

Date Mailed: 04/18/2014

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)
Tatsuyuki OGINO, Saitama-ken, JAPAN;
Michio CHO, Saitama-ken, JAPAN;
Yoshiaki ISHII, Saitama-ken, JAPAN;
Applicant(s)
FUJIFILM CORPORATION, Tokyo, JAPAN
Assignment For Published Patent Application
FUJIFILM CORPORATION, Tokyo, JAPAN

Power of Attorney: The patent practitioners associated with Customer Number 00466

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 2013-072282 03/29/2013

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

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
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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: 04/17/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/226,172

Projected Publication Date: 10/02/2014
Non-Publication Request: No

Early Publication Request: No
Title

IMAGING LENS AND IMAGING APPARATUS INCLUDING THE IMAGING LENS
Preliminary Class

359
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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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

* 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.

Substitute for Form PTO-875 14/226,172
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e o) N/A N/A N/A N/A 280
SEARCH FEE
o) N/A N/A N/A N/A 600
EXAMINATION FEE
AU N/A N/A N/A N/A 720
TOTAL CLAIMS .
(37 CFR 1.16(i)) 20 minus 20= OR |x 80 0.00
INDEPENDENT CLAIMS ’
(37 CFR 1.16(h)) 1 minus 3 = x 420 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* | the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
LU Total =
s (37 CF%?AG(D) Minus OR |x
a Independent Minus =
5 (37 orR 1.16(h) OR |x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
L Total Minus = =
= (37 CF?{?AGU)) OR [x -
% Independent Minus = = OR b3 =
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
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UTILITY PATENT APPLICATION TRANSMITTAL | Atorney Docket No. 8081-1131-1

(Only for new nonprovisional applications under 37 CFR 1.53(b))
To the Commissioner of Patents
Transmitted herewith for filing is the patent application of:

Inventors: Tatsuyuki OGINO, Michio CHO and Yoshiaki ISHII

Corresponding to Japanese Patent Application No. 2013-072282 filed on March 29, 2013, the entirety of which
application is hereby expressly incorporated by reference in the accompanying application.

Title: IMAGING LENS AND IMAGING APPARATUS INCLUDING THE IMAGING LENS

m
>
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o
@
0]
o
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=
0]

Applicant claims small entity status under 37 C.F.R. § 1.33(b)
Specification — Total Pages 55
Drawings — Total Sheets 14

Newly executed Oath or Declaration

OX XX O

Copy of Oath or Declaration/Power of Attorney from a prior application (continuation/divisional)
The entire disclosure of the prior application, from which a copy of the oath or declaration is supplied as
indicated in the preceding box, is considered as being part of the disclosure of the accompanying
application and is hereby incorporated by reference therein.

O Deletion of inventor(s). A signed statement attached deleting
inventor(s) named in the prior application (see 37 CFR 1.63 (d)(2) and 1.33(b)

Application Data Sheet under 37 C.F.R. § 1.76

X

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

a. [0 Computer Readable Form (CRF)

b. Specification Sequence Listing on: i. [OJ CD-ROMor CD-R (2 copies);orii. [1 paper
c. [ Statement verifying identity of above copies

Assignment Papers filed via EFS.

37 C.F.R. §3.73(¢c) Statement Xl Power of Attorney
(when there is an assighee — PTO/AIA/96)

Confirmation of English translation of prior provisional application under 37 CFR 1.78(a)(5)

Information Disclosure Statement X Copies of IDS citations attached
(PTO/SB/08 or PTO-1449)

Preliminary Amendment
Other items or information:

The required filing fees are being paid online simultaneously herewith by credit card.

XXOO XO OKX

The Director is hereby authorized in this, concurrent, and future submissions, to charge payment or
credit any overpayment to Deposit Account No. 25-0120 for any additional fee required under
37C.F.R.§§1.16 or 1.17.

SEND ALL CORRESPONDENCE TO THE ADDRESS
ASSOCIATED WITH CUSTOMER NO. 00466

/Eric Jensen /

YOUNG & THOMPSON Signature

209 Madison Street, Suite 500

Alexandria, VA 22314 Eric Jensen, Reg. No. 37,855
Telephone: (703) 521-2297 - -

Facsimile:  (703) 685-0573 Name, Registration Number
Ediyr 26 March 2014

Y&T March 26, 2014
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ABSTRACT OF THE DISCLOSURE
An imaging lens substantially consists of, in order from an
object side, five lensesof a first lens that hasapositive refractive
power and has a meniscus shape which is convex toward the object
5 side, a second lens that has a biconcave shape, a third lens that
has a meniscus shape which is convex toward the object side, a fourth
lens that has a meniscus shape which is convex toward the image side;
and a fifth lens that has a negative refractive power and has at
least one inflection point on an image side surface. Further, the
10 following conditional expression (1) is satisfied.
1.4<£/f1<4 (1)

41
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

IMAGING LENS AND IMAGING APPARATUS INCLUDING THE IMAGING LENS

First Named Inventor/Applicant Name:

Tatsuyuki OGINO

Filer:

Eric Jensen/Yolanda Reynolds

Attorney Docket Number: 8081-1131-1
Filed as Large Entity
Utility under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Suﬁggtsa)l in

Basic Filing:

Utility application filing 1011 1 280 280

Utility Search Fee 1111 1 600 600

Utility Examination Fee 1311 1 720 720
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount usD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1600
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Electronic Acknowledgement Receipt

EFS ID: 18585635
Application Number: 14226172
International Application Number:
Confirmation Number: 1892

Title of Invention:

IMAGING LENS AND IMAGING APPARATUS INCLUDING THE IMAGING LENS

First Named Inventor/Applicant Name:

Tatsuyuki OGINO

Customer Number:

466

Filer:

Eric Jensen/Yolanda Reynolds

Filer Authorized By: Eric Jensen
Attorney Docket Number: 8081-1131-1
Receipt Date: 26-MAR-2014
Filing Date:
Time Stamp: 15:59:09

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $1600

RAM confirmation Number 2600
Deposit Account 250120

Authorized User

REYNOLDS, YOLANDA

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

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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File Listing:

Document
Number

Document Description

File Name

File Size(Bytes)/
Message Digest

Multi
Part /.zip

Pages
(if appl.)

Application Data Sheet

ADS-AIA.pdf

1561282

47d665c6a638e53da9b01da5f40974b6c40)
3be2e

no

Warnings:

Information:

Claims

CLMS.pdf

84225

aechc6480ad43ca3f11c43cdaa251e09442!

no

Warnings:

Information:

Oath or Declaration filed

DEC.pdf

436461

ac6824eb632e753fa3a54218375e8b3f6c5e|
9eed

no

Warnings:

Information:

Drawings-only black and white line
drawings

DWGS.pdf

1322789

221494bf71bfh760ch380ech873bf67e840

no

Warnings:

Information:

Information Disclosure Statement (IDS)
Form (SB08)

IDS.pdf

612297

d330ceb079279b174b0f730accfc7f5029¢b|
3aaa

no

Warnings:

Information:

Power of Attorney

POA.pdf

78758

97266d7bb153ef0b8a2cfa012ab72a6d5254
c408

no

Warnings:

Information:

Specification

SPEC.pdf

1117966

d04ab4379580d1d7d3e36cf1ca2f420f3151

02¢9

no

37

Warnings:

Information:

Transmittal of New Application

TR-APP.pdf

43577

97c449986fc309eefad4257f80c38bf5abde3f

no

Warnings:

Information:
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19193
9 Abstract ABSTRACT.pdf no 1
810305779484e640a00dbd 6ef9d4f91b599
7ec8b
Warnings:
Information:
32893
10 Fee Worksheet (SB06) fee-info.pdf no 2
1bc68078bd9ce6b73th7caffec55359%d88e|
Taa0
Warnings:
Information:
Total Files Size (in bytes):l 5309441

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/AIA4 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

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

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

8081-1131-1

Application Number

Title of Invention

IMAGING LENS AND IMAGING APPARATUS INCLUDING THE IMAGING LENS

document may be printed and included in a paper filed application.

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

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
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Remove

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Tatsuyuki CGING
Residence Information (Select One) () US Residency (8) Non US Residency () Active US Military Service
City |saitama-ken Country of Residence i JP
Mailing Address of Inventor:
Address 1 ¢/o FUJIFILM Corporation
Address 2 1-324, Uetake-cho, Kita-ku, Saitama-shi
City Saitama-ken | State/Province ‘
Postal Code 331-9624 | Country i | JP
Inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Michio CHO
Residence Information (Select One) () US Residency (&) Non US Residency () Active US Military Service
City |saitama-ken Country of Residence i Jp

Mailing Address of Inventor:

Address 1 c/o FUJIFILM Corporation
Address 2 1-324, Uetake-cho, Kita-ku, Saitama-shi
City Saitama-ken | State/Province ‘
Postal Code 331-9624 | Country | JP
Inventor 3
Legal Name
EFS Web 2.2.10
Apple v. Corephotonics Page 216 of 287 Apple Ex. 1011



PTO/AIA4 (12-13)

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

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

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

Attorney Docket Number | 8081-1131-1

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | IMAGING LENS AND IMAGING APPARATUS INCLUDING THE IMAGING LENS

Prefix| Given Name Middle Name Family Name Suffix
Yoshiaki ISHII
Residence Information (Select One) (O US Residency (#) Non US Residency () Active US Military Service
City |saitama-ken Country of Residence i JP

Mailing Address of Inventor:

Address 1 ¢/o FUJIFILM Corporation

Address 2 1-324, Uetake-cho, Kita-ku, Saitama-shi

City Saitama-ken | State/Province ‘
Postal Code ‘ 331-9624 | Country i | JP

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 00466

Email Address embon@young-thompson.com ‘ | AddEmail | |Remove Email|

Application Information:

Title of the Invention IMAGING LENS AND IMAGING APPARATUS INCLUDING THE IMAGING LENS
Attorney Docket Number| 8081-1131-1 Small Entity Status Claimed [ ]
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 14 Suggested Figure for Publication (if any)

Filing By Reference:

Only compete this section when filing an application by reference under 35 U.5.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information™).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country i
filed application

EFS Web 2.2.10
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PTO/AIA4 (12-13)

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

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

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

Attorney Docket Number | 8081-1131-1

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | IMAGING LENS AND IMAGING APPARATUS INCLUDING THE IMAGING LENS

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:

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

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

Please Select One: (®) Customer Number ‘ (O US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
Customer Number 00466

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 US.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.

When referring to the current application, please leave the application number blank.

Prior Application Status
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

Additional Domestic Benefit/National Stage Data may be generated within this form =3
by selecting the Add button.

Foreign Priority Information:

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

| Remove |
Application Number Country i Filing Date (YYYY-MM-DD} Access Code' (if applicable)
2013-072282 JP 2013-03-29
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PTO/AIA4 (12-13)

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

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

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

Attorney Docket Number | 8081-1131-1

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | IMAGING LENS AND IMAGING APPARATUS INCLUDING THE IMAGING LENS

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

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

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

Authorization to Permit Access:

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

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

the Japan Patent Office {(JPO), the Korean Intellectual Property Office (KIPQ), 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(¢) 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.
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Approved for use through 01/31/2014. OMB 0651-0032

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

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

Attorney Docket Number | 8081-1131-1

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | IMAGING LENS AND IMAGING APPARATUS INCLUDING THE IMAGING LENS

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.

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

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

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

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Crganization check here.

Organization Name

FUJIFILM Corporation

Mailing Address Information:

Address 1 26-30, Nishiazabu 2-chome

Address 2 Minato-ku

City Tokyo State/Province

Country il gp Postal Code 106-8620
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assignhee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

Remove

If the Assignee or Non-Applicant Assighee is an Organization check here. ]
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Approved for use through 01/31/2014. OMB 0651-0032

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

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

Attorney Docket Number | 8081-1131-1

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | IMAGING LENS AND IMAGING APPARATUS INCLUDING THE IMAGING LENS

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

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

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by

selecting the Add button. Add

Signature:

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

Signature |/Eric Jensen/ Date (YYYY-MM-DD)| 2014-03-26
First Name | Eric Last Name | Jensen Registration Number | 37855
Additicnal 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 35 U.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 USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.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 (56 U.S.C. 552)
and the Privacy Act (& U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

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

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

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

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.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 pregrams, under authority of 44 U.5.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 pursuanf
to 35 U.5.C. 122(b) orissuance 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, 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 inspecticns 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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What 1s claimed is:
1. An imaging lens substantially consisting of, in order from
an object side, five lenses of:
a first lens that has a positive refractive power and has a
5 rmeniscus shape which is convex toward the object side;
a second lens that has a biconcave shape;
2 third lens that has a meniscus shape which is convex toward
the object side;
a fourth lens that has a meniscus shape which is convex toward
10 an image side; and
a fifth lens that has a negative refractive power and has at
least one inflection point on an image side surface,
wherein the following conditional expression (1) is
satisfied:
15 1.4<£/£f1<4 (1), where
f is a focal length of a whole system, and
£l is a focal length of the first lens.
2. The imaging lens, as defined in Claim 1, wherein the
following conditional expression is further satisfied:
20 -3<£/f2<-0.85 (2), where
f2 is a focal length of the second lens.
3. The imaging lens, as defined in Claim 1, wherein the fourth
lens has a positive refractive power.
4. The imaging lens, as defined in Claim 1, wherein the
25 following conditional expression is further satisfied:
0.78<£/f12<2.5 (3), where
f12 is a composite focal length of the first lens and the second
lens.
5. The imaging lens, as defined in Claim 1, wherein the
30 following conditional expression is further satisfied:
—2<f/£345<0 (4), where
£345 is a composite focal length of the third to £fifth lenses.
6. The imaging lens, as defined in Claim 1, wherein the
following conditional expression is further satisfied:
35 -0.5<f1/£3<0.4 {5), where

38
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£f3 is a focal length of the third lens.

7. The imaging lens, as defined in Claim 1, wherein the
following conditional expression is further satisfied:

~1<(R3f-R3r)/ (R3If+R3r)<1.2 {6}, where

R3f is aparaxial radius of curvature of an object side surface
of the third lens, and

R3r iz a paraxial radius of curvature of an image side surface
of the third lens.

8. The imaging lens, as defined in Claim 1, wherein the
following conditional expression is further satisfied:

-4<f£/£5<-0.2 (7), where

f5 is a focal length of the fifth lens.

9. The imaging lens, as defined in Claim 1, wherein the
following conditional expression is further satisfied:

0.5<f tanmn/R5r<iQ (8), where

® is a half angle of view, and

R5r is a paraxial radius of curvature of the image side surface
of the fifth lens.

10. The imaging lens, as defined in Claim 1, wherein the
following conditional expression is further satisfied:

-0.9<£/£3<0.7 (9), where

£f3 is a focal length of the third lens.

11. The imaging lens, as defined in Claim 1, wherein the
following conditicnal expression is further satisfied:

0.05<D7/£<0.2 (10), where

D7 is a spacing on an optical axis between the third lens and
the fourth lens.

12. The imaging lens, as defined in Claim 1, further comprising
an aperture stop that is disposed on the cbject side of an object
side surface of the second lens.

13. The imaging lens, as defined in Claim 1, wherein the
following conditional expression is further satisfied:

1.5<£/£f1<3.5 (1-1}.

14. The imaging lens, as defined in Claim 1, wherein the

following conditiocnal expression is further satisfied:

3¢
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-2.5<f/£2<-0.9 {(2-1), where

£f2 is a focal length of the second lens.

15. The imaging lens, as defined in Claim 1, wherein the
following conditional expression is further satisfied:

0.8<£/f12<x2 (3-1}, where

£12 is a composite focal length of the first lens and the second
lens.

16. The imaging lens, as defined in Claim 1, wherein the
following conditional expression is further satisfied:

-1.5<£/£345<-0.05 {4-1), where

£345 is a composite focal length of the third to fifth lenses.

17. The imaging lens, as defined in Claim 1, wherein the
following conditional expression is further satisfied:

-0.4<£f1/£3<0.2 {5~1), where

£f3 is a focal length of the third lens.

18. The imaging lens, as defined in Claim 1, wherein the
following conditional expression is further satisfied:

~0.6<(R3f-R3r) /{R3f+R3r) <1 (6-1), where

R3f is a paraxial radius of curvature of the cbject side surface
of the third lens, and

R3r is a paraxial radius of curvature of the image side surface
of the third lens.

19. The imaging lens, as defined in Claim 1, wherein when a
composite refractive power of the first to third lenses is positive,
the following conditional expression is further satisfied:

-3<£/£f5<-0.4 (7—1), where

£5 is a focal length of the f£ifth lens.

20. An imaging apparatus comprising:

the imaging lens, as defined in Claim 1.

40
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Docket No.:
Only After Sept 16, 2012

ASSIGNMENT WITH DECLARATION FOR PATENT
APPLICATION (37 CFR 1.63)

HirHEEZEERURESE 37 CFR 1.63)

Japanese Language Assignment with Declaration

TRICESR L5 (LT “BEA" ) CTHIH/EA
[, TRETREIhIHBEEEOhIZHH AL\ {DOHM
DBRBRITOVWTHRAZTL. T,

EL 7 VLK E (BRA) BXRBHES L UARBAIC
HTIL2TOHEN. HF. B&LURE. L5VICLHBREE
BLUHRBICH L TR LW KEHEORBERBLTL
Bt=8.

CCIT, AR, LERZAAOEECEIL. HEOH
HEZTHEEHIL.

LEREEATHIR/BrlE. FEEFBICLY,

i LEBEIhEEZA. FORBESLCHEANICH
LT, LUTOLTZEH, BESLUBELET,

TRTONFHES FUBSEHEEZIHT, 74
JHERETCHTREN-REES K UASHBRAICH
THLTOERN. #FE LURE,
BV,

FEIHEES L URBAICH LT Shi-RE%F
B LVEOLTOEHRT CREBEEE 119%
[CE I EEETEROEFZED) 12T HLT
OHR., EHES LURIE,
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BESLUBRANZHLBTTIESERL, £
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RETRICEEOZBEL LTUTOBVEELET,
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O #toHES. ik
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Whereas, I/We, the undersigned inventor(s) hereinafter called
assignor(s), have invented certain improvements described in the
application identified below; and

Whereas, FUJIFILM Corporation (assignee), desires to acquire
the entire right, title, and interest in the application and invention,
and to any United States patents to be obtained therefor,

Now therefore, for valuable consideration, receipt whereof is
hereby acknowledged,

I/We, the above named assignor(s), hereby sell, assign and
transfer to the above named assignee, its successors and assigns,
the entire right, title and interest in the application and the
invention disclosed therein for the United States of America,
including all divisions, and continuations thereof, and all Letters
Patent of the United States that may be granted thereon, and all
retssues thereof, including the right to claim priority under 35
USC §119, and I/we request the Director of the U.S. Patent and
Trademark Office to issue any Letters Patent granted upon the
invention set forth in the application to the assignee, its
successors and assigns; and I/we will execute without further
consideration all papers deemed necessary by the assignee in
connection with the United States application when called upon to
do so by the assignee.

As the below named inventor, I hereby declare that:

This assignment with declaration is directed to:
X The attached application, or

[ United States Application or PCT Intemational Application
Number filed on
(Confirmation No. ).

The application is entitled:
“IMAGING LENS AND IMAGING APPARATUS
INCLUDING THE IMAGING LENS”
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Japanese Language Assignment with Declaration

ERICEEShHBIERAER Lz, ERZERENT
LT.: 't}a)-cs.g-o

BRERAFEEEATHERSACVIRAZEL B LS
B{E. FLEARRRETHLLELET,

FREEAEEFEEERICBOVTHEICASh-—VDES
DEGEA 18 USC 1001 ITEJZHE&H DMK 5 FRE\EOWH
REREEAICESNTHHLEEBRBLTVET,

STATEMENT OF ACCURATE TRANSLATION IN
ACCORDANCE WITH 37 CFR §1.69(b):

The assignment with declaration is an accurate translation of the

corresponding English language assignment with declaration.

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

1 believe that I am the original inventor or an original joint inventor
of a claimed invention in the application.

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

/ Atsushi Nakamura /

Signature .
Atsushi Nakamura

Date September 16, 2012

NAME OF SOLE OR FIRST INVENTOR:
HE—HBMIE-DRBEL

Given Name (first and middle [if any])

Family Name or Surname

& ([Z8T5B8]S FLR—L) Tatsuyuki 3 OGINO

Inventor’s

signature o1 P WA Date . - “
EREOEE CLUTSLLY LUKy 09': no B Jan {1 204
NAME OF SECOND INVENTOR:

BE_ORBEL

Given Name (first and middle [if any])

Family Name or Sumame

% ([Z4T388]1S FiLr—L4) Michio % CHO

Inventor’s O/

signature y /p 2 Date Ny oy
NAME OF THIRD INVENTOR:

BEORAER

Given Name (first and middle [if any]) Family Name or Surname

% ([EBHT 58815 FiLR—L4) Yoshiaki % ISHII

Inventor’s /%

signature ﬁ . é ¢ & X/L‘V Date

REEDES Y Y a# %m, &7, 29/9(
NAME OF FOURTH IKVENTOR:

EHEORAESL

Given Name (first and middle [if any])
£ ([BET2BE]15 FLr—L)

Family Name or Surname

<3

Inventor’s
signature
RPEDER

Date
B

NAME OF FIFTH INVENTOR:
BADOREHE4A

Given Name (first and middle [if any])
£ ([EE92BA1S Fr—L4)

Family Name or Surname

%

Inventor’s
signature
RBPEDER

Date
B

NAME OF SIXTH INVENTOR:
EROFHAES

Given Name (first and middle [if any])

Family Name or Surname

2 ([EST3B/AEIS FiLr—L) 3
Inventor’s signature Date
ENZOBL Bt
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FIG.2 EXAMPLE 2
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FIG.3

Apple v. Corephotonics

3/14

EXAMPLE 3
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FIG.5 EXAMPLE 5
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FIG.6 EXAMPLE 6
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IMAGING LENS AND IMAGING APPARATUS INCLUDING THE IMAGING LENS

BACKGRCUND OF THE INVENTION
Field of the Invention

5 The present invention relates to a fixed-focus imaging lens
that forms an optical image of a subject on an imaging device, such
as a charge coupled device {(CCD) and a complementary metal oxide
semiconductor (CMOS), and to an imaging apparatus, such as a digital
still camera, a cellular phone with a camera, a mobile information

10 terminal (PDA: Pexrsconal Digital Agsistance), a smartphone, a tablet
terminal, and a mobile game machine, on which the imaging lens is
mounted to perform photography.

Description of the Related Art

As personal computers have become popular in homes, digital

15 still cameras which are capable of inputting image information about
rhotographed scenes, persons, and the like into the personal
computers have spread rapidly. Further, a cellular phone, a
smartphone, or a tablet terminal in which a camera module for
inputting images is installed has been increasing. Such apparatus

20 having an imaging function uses an imaging device, such as a CCD
and a CMOS. Recently, because the imaging device has been
miniaturized, there has been also a demand to miniaturize thé whole
of the imaging apparatus and an imaging lens mounted thereon. Further,
since the number of pixels included in the imaging device has also

25 been increasing, there has been a demand to enhance the resolution
and performance of the imaging lens. For example, there has been
a demand for performance corresponding to high resolution of 5
megapixels or higher, and preferably performance corresponding to
high resolution of 8 megapixels or higher.

30 To satisfy such demands, it can be considered that the imaging
lens is composed of £ive or six lenses, which are a relatively large
number of lenses. For example, U.S. Patent No. 8,310,768 (Patent
Document 1) and U.S. Patent Application Publication No. 20130033765
(Patent Document 2) propose arn imaging lens composed of five lenses.

35 The imaging lens disclosed in Patent Documents 1 and 2 substantially

1
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consists of, in oxder from an cbject side, five lenses of a first
lens that has a positive refractive power, a second lens that has
a negative refractive power, a third lens that has a positive
refractive power, a fourth lens that has a positive refractive power,
5 and a fifth lens that has a negative refractive power.
SUMMARY OF THE INVENTION
In particular, for the imaging lenses used in apparatuses,
of which the thickness has been decreased, such as a cellular phone,
a smartphone or a tablet terminal, a demand to decrease the total
10 length of the lens has been increased more and more. Hence, it is
necessary to further decrease the total lengths of the imaging lenses
disclosed in Patent Documents 1 and 2.
The present invention has been made in wview of the
above-mentioned circumstances and an object thereof is to provide
15 an imaging lens capable of achieving high imaging performance in
the range from the central angle of view to the peripheral angle
of view while achieving a decrease in the total length thereof.
Another object of the present invention is to provide an imaging
apparatus capable of obtaining a photographed image with high
20 resolution through the imaging lens which is mounted thereorn.
The imaging lens of the present invention is an imaging lens
substantially consisting of, in order from an object side, five
lenses of:
a first lens that has a positive refractive power and has a
25 meniscus shape which is convex toward the object side;
a second lens that has a biconcave shape;
a third lens that has a meniscus shape which is convex toward
the object side;
a fourth lens that has a meniscus shape which is convex toward
30 an image side; and
a fifth lens that has a negative refractive power and has at
least one inflection point on an image side surface,
in which the following conditional expression (1} is
satisfied:
35 1.4<f/f1<4 (1), where
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f is a focal length of a whole system, and
f1 is a focal length of the first lens.
According to the imaging lens of the present invention, in
the imaging lens which is composed of five lenses as a whole, a
5 configuration of each lens element of the first to fifth lenses .{s
optimized. Therefore, it is possible to achieve a lens system that
has high resolution performance while decreasing the total length
thereof.
In the imaging lens of the present invention, the expression
10 “substantially consisting of five lenses’” means that the imaging
lens of the present invention may include not only the five lenses
but alsc a lens which has substantially no refractive power, optical
elements, such as a stop and a cover glass, which are not a lens,
mechanism parts, such as a lens flange, a lens barrel, an imaging
15 device and a hand shake blux correction mechanism, and the like.
When the lens includes an aspheric surface, the reference sign of
the surface shape and refractive power of the lens is considered
in a paraxial region.
In the imaging lens of the present invention, by employving
20 and satisfying the following desirable configuration, it is possible
to make the optical performance thereof better.
In the imaging lens of the present invention, it is desirable
that the fourth lens have a positive refractive power.
It is desirable that the imaging lens of the present invention
25 further include an aperture stop that is disposed on the ocbject side
of an object side surface of the second lens.
It is desirable that the imaging lens of the present invention
satisfy any of the following conditional expressions (1-1) to (10).
It should be noted that, as a desirable mode, any one of the
30 conditional expressions (1-1) to (10) may be satisfied, or an
arbitrary combination thereof may be satisfied. However, regarding
the conditional expression (7-1), when the composite refractive
power of the first to third lenses is positive, it is desirable to
satisfy the conditional expressicn (7-1).
35 1.5<£/£f1<3.5 (1-1),
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10

15

20

25

30

35

—-3<£/£2<-0.85 2y,

-2.5<f£/£f2<-0.89 (2-1),

0.78<f/f12<2.5 (3},

0.8<f/f12<2 (3-1),

—2<f/£345<0 (4,

-1.5<£/£345<-0.05 (4-1),

-0.5<£f1/£3<0.4 (5),

-0.4<f1/£3<0.2 (5-13,

-1<(R3f-R3r}/ (R3f+R3r)<1.2 (6),

-0.6<(R3f-R3r)/ (RI£+R3r)<1 (6-1),

-4<£/£5<-0.2 {(7),

-3<£/f5<-0.4 (7-1),

0.5<f-tanw/R5r<10 (8),

0.7<f-tanw/R5r<3 (8-1),

-0.9<E/£3<0.7 (%), and

0.05<D7/£<0.2 {10), where

f is a focal length of a whole system,

£f1 is a focal length of the first lens,

f2 is a focal length of the second lens,

£3 is a focal length of the third lens,

£5 is a focal length of the fifth lens,

£12 is a composite focal length of the first lens and the second
lens,

£345 is a composite focal length of the third to £ifth lenses,

R3f is aparaxial radius of curvature of an object side surface
of the third lens,

R3r is a paraxial radius of curvature of an image side surface
of the third lens,

RSr is a paraxial radius of curvature of an image side surface
of the fifth lens,

D7 is a spacing on an optical axis between the third lens and
the fourth lens, and

® is a half angle of view.

The imaging apparatus of the present invention includes the
imaging lens of the present invention.
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In the imaging apparatus of the present invention, imaging
signals with high resclution can be obtained based on an optical
image with high resolution ocbtained by the imaging lens of the present
invention.

5 According to the imaging lens of the present invention, in
the imaging lens which is composed of five lenses as a whole, a
configuration of each lens element is optimized, and particularly
the shapes of the first and fifth lenses are appropriately formed.
Therefore, it is possible to achieve a lens system that has high

10 resolution performance in the range from the central angle of view
to the peripheral angle of view while decreasing the total length
therecf.

Further, according to the imaging apparatus of the present
invention, imaging signals based on an optical image formed by the

15 imaging lens of the present invention, which has high imaging
performance, are output. Therefore, it is possible to obtain a
photographed image with high resolution.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a lens cross—-sectional view illustrating a first

20 configuration example of an imaging lens according to an embodiment
of the present invention and corresponding to Example 1;

Figure 2 is a lens cross—sectional view illustrating a second
configuration example of an imaging lens according to an embodiment
of the present invention and corresponding to Example 2;

25 Figure 3 is a lens cross-—sectional view illustrating a third
configuration example of an imaging lens according to an embodiment
of the present invention and corresponding to Example 3;

Figure 4 is a lens cross-sectional view illustrating a fourth
configuration example of an imaging lens according to an embodiment

30 of the present invention and corresponding to Example 4;

Figure 5 is a lens cross—-sectional view illustrating a £ifth
configuration example of an imaging lens according to an embodiment
of the present invention and corresponding to Example 5;

Figure 6 is a lens cross—sectional view illustrating a sixth

35 configuration example of an imaging lens according to an embodiment
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of the present invention and corresponding to Example 6;
Figure 7 is a ray diagram of the imaging lens shown in Figure
1:
Figure 8 is an aberration diagram illustrating various
5 aberrations of an imaging lens according to Example 1 of the present
invention, where Section A shows a spherical aberration, Section
B shows astigmatism (curvature of field), Section C shows distortion,
and Section D shows a lateral chromatic aberration;
Figure 9 is an aberration diagram illustrating various
10 aberrations of an imaging lens according to Example 2 of the present
invention, where Section A shows a spherical aberration, Section
B shows astigmatism {curvature of field), Section C shows distoxrtion,
and Section D shows a lateral chromatic aberration:
Figure 10 is an aberration diagram illustrating wvarious
15 aberraﬁions of an imaging lens according to Example 3 of the present
invention, where Section A shows a spherical aberration, Section
B shows astigmatism {(curvature of field), Section C shows distortion,
and Section D shows a lateral chromatic aberratiomn:
Figure 11 is an aberration diagram illustrating wvarious
20 aberrations of an imaging lens according to Example 4 of the present
invention, where Section A shows a spherical aberration, Section
B shows astigmatism {curvature of field), Section C shows distortion,
and Section D shows a lateral chromatic aberration:
Figure 12 1s an aberration diagram illustrating wvarious
25 aberrations of an imaging lens according to Example 5 of the present
invention, where Section A shows a spherical aberration, Section
B shows astigmatism (curvature of field), Section C shows distortion,
and Section D shows a lateral chromatic aberration:
Figure 13 is an aberration diagram illustrating wvarious
30 aberrations of an imaging lens according to Example 6 of the present
invention, where Section A shows a spherical aberration, Section
B shows astigmatism (curvature of field), Section C shows distortion,
and Section D shows a lateral chromatic aberration;
Figure 14 is a diagram illustrating an imaging apparatus which

35 is a cellular phone terminal including the imaging lens according
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to the present invention; and
Figure 15 is a diagram illustrating an imaging apparatus which
is a smartphone including the imaging lens according to the present
invention.
5 DESCRIPTICN OF THE PREFERRED EMBODIMENTS
Hereinafter, embodiments of the present invention will be
described in detail with reference to the accompanying drawings.
Figure 1 shows a first configuration example of an imaging
lens according to a first embodiment of the present invention. The
10 configuration example corresponds to a lens configuration of a first
numerical value example (Table 1 and Table 2) to be described later.
Likewise, Figures 2 to 6 show cross sections of second to sixth
configuration examples corresponding to the imaging lenses according
to second to sixth embodiments to be described later. The second
15 to sixth configuration examples correspond to lens configurations
of the second to sixth numerical wvalue examples (Tables 3 to 12)
to be described later. In Figures 1 to 6, the reference sign Ri
represents a radius of curvature of i—-th surface, where the number
i is the sequential number that sequentially increases as it gets
20 closer to an image side (an imaging side) when a surface of a lens
element closest to an object side is regarded as a first surface.
The reference sign Di represents an on—axis surface spacing between
i-th surface and {(i+l1l)th surface on an optical axis Z1l. Since the
respective configuration examples are basically similar in
25 configuration, the following description will be given on the basis
of the first configuration example of the imaging lens shown in Figure
1, and the configuration examples shown in Figures 2 to 6 will be
also described as necessary. Further, Figure 7 is an coptical path
diagram of the imaging lens I shown in Figure 1, and shows an optical
30 pathof rays 2 on the optical axis from an object point at the infinite
distance and an optical path of rays 3 at the maximum angle of view.
An imaging lens L according to an embodiment of the present
invention is appropriate to be used in various kinds of imaging
apparatuses using imaging devices such as a CCD and a CMOS. Especially,
35 the imaging lens L is appropriate tobeused in relatively small-sized
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mobile terminal apparatus, for example, such as a digital still
camera, a cellular phone with a camera, a smartphone, a tablet
terminal, and a PDA. This imaging lens L includes, along the optical
axis Z1, a first lens L1, a second lens 12, a third lens L3, a fourth

5 lens L4, and a fifth lens L5 in this order from the object side.
Figure 14 is a schematic diagram illustrating a cellular phone

terminal, which is an imaging apparatus 1 according to an embodiment

of the present invention. The imaging apparatus 1 according to the
embodiment of the present invention includes imaging lens L according

10 to the present embodiment and an imaging device 100 (refer to Figure
1), such as a CCD, which outputs imaging signals based on an optical
image formed by the imaging lens L. The imaging device 100 is disposed
at an image formation surface (image plane R14) of the imaging lens
L.

15 Figure 15 is a schematic diagram illustrating a smartphone
which is an imaging apparatus 501 according to an embodiment of the
present invention. The imaging apparatus 501 according to the
embodiment of the present invention includes a camera unit 541
including the imaging lens L according to the present embodiment

20 and the imaging device 100 (refer to Figure 1}, such as a CCD, which
cutputs imaging signals based on an optical image formed by the
imaging lens L. The imaging device 100 is disposed at the image
formation surface (image plane R14) of the imaging lens L.

Various optical menbers CG may be disposed between the fifth

25 lens L5 and the imaging device 100 based on the configuration of
a camera on which the imaging lens is mounted. For example, a
flat-plate-shaped optical member, such as a cover glass for
protecting an imaging surface and an infrared-ray cut filter, may
be disposed. In this case, for example, a flat-plate-shaped cover

30 glass to which a coating having an effect of a filter, such as an
infrared-ray cut filter and an ND filter, has been applied, or a
material having the same effect may be used as the optical membgr
CG.

Alternatively, an effect similar to the cptical member CG may

35 be given to the fifth lens L5 or the like by applying a coating to
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the fifth lens L5 or the like without using the optical member CG.

Thereby, it is possible to reduce the number of components, and to
reduce the total length.

Further, it is desirable that the imaging lens L includes an

5 aperture stop St disposed on the object side of an object side surface

of the second lens L2. Since the aperture stop St is disposed on

the object side of the object side surface of the second lens 12

in such a manner, especially in a peripheral portion of an imaging

area, it is possible to prevent an angle of incidence of rays, which

10 pass through the optical system and are incident onto an imaging
surface (imaging device), from becoming large. In order to further
enthance this effect, it is more desirable that the aperture stop
St be disposed on the object side of an object side surface of the
first lens Li. Here, the expression “disposed on the object side

15 of the object side surface of the second lens L2” means that the
position of the aperture stop in the optical axis direction is the
same as an intersection point between an on-axis marginal ray and
the object side surface of the second lens L2 or located on the object
side of the intersection point. Likewise, the expression “disposed

20 on the object side of an object side surface of the first lens L1”
means that the position of the aperture stop in the optical axis
direction is the same as an intersection point between an on-axis
marginal ray and the object side surface of the first lens L1 or
located on the cobject side of the intersection point.

25 In the embodiments of the present invention, the imaging
lenses of the third and sixth configuration examples (refer to
Figures 3 and 6) are configuration examples in which the aperture
stop St is disposed on the object side of the object side surface
of the first lens L1, and the imaging lenses of the first, second,

30 fourth and fifth configuration examples (refer to Figures 1, 2, 4
and 5) are configuration examples in which the aperture stop St is
disposed on the object side of the object side surface of the second
lens L2. It should be noted that the gperture stop St shown herein
does not necessarily represent the size or shape thereof but shows

35 the position thereof on the optical axis Z1.
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When the aperture stop 3t is disposed on the object side of
the cbject side surface of the second lens L2, a flare stop for
suppressing a flare component or a ghost component may be further
provided on the cbject side of the object side surface of the first

5 lens L1. In the embodiments of the present invention, lenses as first
and second configuration examples (Figures 1 and 2) are configuration
examples in which the flare stop is provided. It should be noted
that, in Figures 1 and 2, the flare stop is referenced by the reference
sign Stl, and the aperture stop is referenced by the reference sign

10 S5t2. In this case, the aperture stop St2 is a stop that restricts
an F—number, and the flare stop Stl is a stop that restricts rays
at peripheral angles of view.

Furthermore, when the aperture stop St is disposed on the
object side of the cbject side surface of the first lens L1 in the

15 optical axis, it is desirable that the aperture stop St be disposed
on the image side of a vertex of the surface of the first lens Ll.
When the aperture stop St is disposed on the image side of the vertex
of the surface of the first lens L1 in such a manner, it is possible
to reduce the total length of the imaging lens including the aperture

20 stop St. In the above-menticned embodiments, the aperture stop St
is disposed on the image side of the vertex of the surface of the
first lens L1. However, the invention is not limited to the
embodiments, and the aperture stop St may be disposed on the object
side of the vertex of the surface of the first lens L1l. The arrangement,

25 in which the aperture stop St is disposed on the object side of the
vertex of the surface of the first lens L1, is slightly
disadvantageous in terms of securing a peripheral light amount,
compared with a case where the aperture stop St is disposed onn the
image side of the vertex of the surface of the £first lens L1l. However,

30 the arrangement can prevent an angle of incidence of rays, which
pass through the optical system and are incident onto the imaging
surface (imaging device), from becoming large in the peripheral
portion of the imaging area in a more desirable manner.

As in the imaging lenses according to the first, second, fourth

35 and fifth embodiments shown in Figures 1, 2, 4 and 5, the aperture

10
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stop St (St2) may be disposed between the first lens L1 and the second
lens L2 in the optical axis direction. In this case, it is possible
to satisfactorily correct a curvature of field. When the aperture
stop St is disposed between the first lens L1l and the second lens
5 L2 in the optical axis direction, as compared with a case where the
aperture stop St is disposed on the object side of the object side
surface of the first lens Ll in the optical axis direction, this
arrangement is disadvantageous in securing telecentricity, that is,
making the principal rays parallel to such an extent that the
10 principal rays are regarded as the optical axis (setting an incident
angle thereof on the imaging surface such that the angle is
approximate to zero). Thus, by applying an imaging device which is
recently implemented as the development in the imaging device
technology advances and inwhich deterioration in the 1ight receiving
15 efficlency and occurrence of color mixture due to increase of
incident angle are more reduced than in the conventional imaging
device, it is possible to achieve optimum cptical performance.
In the imaging lens L, the first lens L1 has a positive
refractive power in the vicinity of the optical axis, and has a
20 meniscus shape which is convex toward the object side in the vicinity
of the optical axis. As shown in the embodiments, by making the first
lens L1, which is a lens closest to the object, have a positive
refractive power and have a meniscus shape which is convex toward
the object side in the wvicinity of the optical axis, the position
25 of the rear side principal point of the first lens L1 can be set
to be close to the object, and thus it is possible to appropriately
reduce the total length.
The second lens L2 has a biconcave shape in the vicinity of
the optical axis. Thereby, it is possible to appropriately suppress
30 occurrence of a high—-order spherical aberrationwhile satisfactorily
correcting a chromatic aberration, and it is alsc possible to
appropriately reduce the total length.
The third lens L3 has a meniscus shape which is convex toward
the object side in the vicinity of the optical axis. Thereby, the

35 position of the rear side principal point of the third lens L3 can

11
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be more appropriately set to be close to the cbject side, and thus
it is possible to appropriately reduce the total length. As long
as the third lens L3 has a meniscus shape which is convex toward
the object side in the vicinity of the optical axis, it is possible
5 to adopt a configuration in which the third lens L3 has a positive
refractive power in the vicinity of the optical axis, and it is also
possible to adopt a configuration in which the third lens L3 has
a negative refractive power in the vicinity of the optical axis.
As in the imaging lenses according to the first to third embodiments
10 shown in Figures 1 to 3, when the third lens L3 is configured to
have a positive refractive power in the vicinity of the optical axis,
it is possible to more appropriately reduce the total length. Further,
as in the imaging lenses according to the fourth to sixth embodiments
shown in Figures 4 to 6, when the third lens L3 is configured to
15 have a negative refractive power in the vicinity of the optical axis,
it is possible tomore satisfactorily correct a chromatic aberration.

The fourth lens L4 has a meniscus shape which is convex toward
the image side in the vicinity of the optical axis. Thereby, it is
possible to appropriately correct astigmatism. It is desirable that

20 the fourth lens L4 have a positive refractive power in the vicinity
of the optical axis. Thereby, especially at the medium angle of view,
it is possible to prevent the angle of incidence of rays, which pass
through the optical system and are incident onto the image formation
surface (imaging device), from becoming large, and thus it is

25 possible to satisfactorily correct a lateral chromatic aberration
while appropriately reducing the total length.

The fifth lens LS5 has a negative refractive power in the
vicinity of the optical axis. A lens, which has a negative refractive
power in the vicinity of the optical axis, is disposed to be closest

30 to the image side of the imaging lens, whereby the imaging lens can
be more appropriately made to have a telephoto type configuration
as a whole, and thus it is possible to appropriately reduce the total
length. In addition, since the fifth lens L5 has a negative refractive
power in the wvicinity of the optical axis, it is possible to

35 appropriately correct a curvature of field. When the fifth lens L5

12
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is concave toward the image side in the vicinity of the optical axis,
it is possible to satisfactorily correct a curvature of field while
more appropriately reducing the total length. In order to further
enhance this effect, as shown in the first, second, and sixth
5 embodiments, it is desirable that the fifth lens L5 have a meniscus
shape which is concave toward the image side in the vicinity of the
optical axis.
The fifth lens L5 has at least one inflection point within
an effective diameter of the image side surface. The “inflection
10 point” on the image side surface of the fifth lens L5 is defined
as a point at which the shape of the image side surface of the fifth
lens L5 changes from a convex shape to a concave shape {or from a
concave shape to a convex shape) toward the image side. The inflection
point can be disposed at an arbitrary position on the outside in
15 a radial direction from the optical axis as long as the point is
within the effective diameter of the image side surface of the £fifth
lens L5. As shown in the respective embodiments, by forming the image
side surface of the fifth lens L5 in a shape in which the image side:
surface has at least one inflection point, especially in a peripheral
20 portion of an image formation area, it is possible to prevent the
angle of incidence of rays, which pass through the optical system
and are incident onto the image formation surface (imaging device),
from becoming large.
According to the imaging lens L, in the imaging lens which
25 is composed of five lenses as a whole, a configuration of each lens
element of the first to £fifth lenses Ll to LS is optimized. Therefore,
it is possible to achieve a lens system that has high resolution
performance while decreasing the total length therecf.
In the imaging lens L, in order to enhance the performance
36 thereof, it is desirable that at least one surface of sach lens of
the first to fifth lenses L1 to L5 be formed as an aspheric surface.
Further, it is desirable that each of the lenses L1 to L5
constituting the imaging lens L be not formed as a cemented lens
but a single lens. The reason is that, compared with a case where

35 any of the lenses L1 to L5 is formed as a cemented lens, since the
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number of aspheric surfaces increases, a degree of freedom in design
of each lens is enhanced, and it is possible to appropriately achieve
reduction in the total length thereof.

Next, effects and advantages of the conditional expressions

5 of the imaging lens L configured as described above will be described
in detail.

First, it is desirable that the focal length fl of the first
lens L1 and the focal length £ of the whole system satisfy the
following conditional expression (1}.

10 1.4<E/£f1<4 (1)

The conditional expression (1) defines a desirable numerical
range of a ratio of the focal length £ of the whole system to the
focal length f£1 of the firxst lens L1. 'By securing the refractive
power of the first lens L1 such that £/fl is greater than the lower

15 limit of the conditiconal expression (1), the positive refractive
power of the first lens L1l does not become excessively weak relative
to the refractive power of the whole system, and thus it is possible
to appropriately reduce the total length. By maintaining the
refractive power of the first lens L1 such that £/f1 is less than

20 the upper limit of the conditional expression (1), the positive
refractive power of the first lens Ll does not become excessively
strong relative to the refractive power of the whole system, and
thus it is possible to satisfactorily coxrrect especially a spherical
aberration, In order to further enhance this effect, it is more

25 desirable to satisfy the conditional expression (l-1), and it is
even more desirable to satisfy the conditional expression (1-2).

1.5<£/£f1<3.5 (1-1}

1.6<£/£1<3 (1-2)

Further, it is desirable that the focal length £2 of the second

30 lens L2 and the focal length £ of the whole system satisfy the
following conditional expression (2).

-3<f£/£2<~-0.85 (2)

The conditional expression (2) defines a desirable numerical
range of a ratio of the focal length £ of the whole system to the

35 focal length £2 of the second lens 1.2. By maintaining the refractive

14
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power of the second lens L2 such that £/£2 is greater than the lower
limit of the conditional expression (2), the refractive power of
the second lens 12 dees not become excessively strong relative to
the refractive power of the whole system, and thus it is possible
5 to appropriately reduce the total length. By securing the refractive
power of the second lens L2 such that £/f2 is less than the upper
limit of the conditional expression (2), the refractive power of
the second lens L2 does not become excessively weak relative to the
refractive power of the whole system, and thus it is possible to

10 satisfactorily correct especially a longitudinal chromatic
aberration. In order to further enhance this effect, it is more
desirable to satisfy the conditional expression (2-1), and it is
even more desirable to satisfy the conditional expression (2-2).
. ~-2.5<f/£2<-0.9 (2-1)

15 -2<f/f2<-0.95 (2-2)

It is desirable that a composite focal length £fi2 of the first
lens L1l and the second lens L2 and the focal length £ of the whole
system satisfy the following conditional expression (3).

0.78<f/fl12<2.5 (3)

20 The conditional expression {(3) defines a desirable numerical
range of a ratio cof the focal length f ¢of the whole system to the
composite focal length £12 of the first lens Ll and the second lens
12. By securing the composite refractive power of the first lens
L1 and the second lens L2 such that £/f12 is greater than the lower

25 limit of the conditional expression (3), the composite refractive
power of the first lens Ll and the second lens L2 does not become
excessively weak relative to the reffactive power of the whole system,
and thus it is possible to appropriately reduce the total length.
By maintaining the composite refractive power of the first lens Ll

30 and the second lens L2 such that £/f12 is less than the upper limit
of the conditional expression (3), the composite refractive power
of the first lens L1 and the second lens L2 does not become excessively
strong relative to the refractive power of the whole system, and
‘thus it is possible to satisfactorily correct particularly a

35 spherical aberration and a longitudinal chromatic aberration. In
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order to further enhance this effect, it is desirable toc satisfy
the conditional expression (3-1}, and it is more desirable to satisfy
the conditional expression (3-2).
0.8<f/f12<2 (3-13
5 0.9<£/£f12<1.8 (3-2)

Further, it is desirable that the composite focal length £345
of the third to fifth lenses L3 to L5 and the focal length £ of the
whole system satisfy the following conditional expression (4).

—2<£/£345<0  (4)

10 The conditional expression (4) defines a desirable numerical
range of a ratio of the focal length f of the whole system to the
composite focal length £345 of the third to fifth lenses L3 to L5.
By maintaining the composite refractive power of the third to fifth
lenses L3 to L5 such that £/£345 is greater than the lower limit

15 of the conditional expression (4), the composite refractive power
of the third to fifth lenses L3 to L5 does not hecome excessively
strong relative to the refractive power of the whole system, and
thus, especiallyat themediumangle of view, it is possible toprevent
the angle of incidence of rays, which pass through the optical system

20 and are incident onto the image formation surface {(imaging device),
from becoming large. By securing the composite refractive power of
the third to fifth lenses L3 to L5 such that £/£345 is less than
the upper limit of the conditional expression (4), the composite
refractive power of the third to fifth lenses L3 to L5 does not become

25 excessively weak relative to the refractive power of the whole system,
and thus it is possible to appropriately reduce the total length.
In order to further enhance this effect, it is desirable to satisfy
the conditional expression {(4-1), and it is more desirable to satisfy
the conditional expression (4-2}.

30 -1.5<f/£f345<-0.05 (4-1}

-1.2<£/£345<-0.05 (4-2)

Further, it is desirable that the focal length £1 of the first
lens L1 and the focal length £3 of the third lens L3 satisfy the
following conditional expression (5).

35 -0.5<f1/£3<0.4 (5)

16
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The conditional expression (5) defines a desirable numerical
range of a ratio of the focal length fl of the first lens Ll to the
focal length £3 of the third lens L3. When the third lens L3 has
a negative refractive power, by securing the refractive power of

5 the third lens L3 relative to the refractive power of the first lens
L1 such that £1/f3 is greater than the lLower limit of the conditional
expression (5), the negative refractive power of the third lens L3
does not become excessively strong relative to the refractive power
of the first lens Ll. As a result, it is possible to appropriately

10 reduce the total length. When the third lens L3 has a positive
refractive power, by securing the refractive power of the third lens
L3 relative to the refractive power of the first lens Ll such that
£1/£3 is less than the upper limit of the conditicnal expression
(5), the positive refractive power of the third lens L3 does not

15 become excessively strong relative to the refractive power of the
first lens Ll. As a result, it is possible to satisfactorily correct
a spherical aberration. In order to further enhance this effect,
it is more desirable to satisfy the conditional expression (5-1).

-0.4<f1/£3<0.2 (5-1)

20 It is desirable that the paraxial radius of curvature R3f of
the cobject side surface of the third lens L3 and the paraxial radius
of curvature R3r of the image side surface of the third lens L3 satisfy
the following conditional expression (6).

-1<(R3f-R3r)/ (R3f+R3ri<i.2 (6)

25 The conditional expression {6) defines each of a desirable
numerical range of the paraxial radius of curvature R3f of the cbject
side surface of the third lens L3 and a desirable numerical range
of the paraxial radius of curvature R3r of the image side surface
of the third lens L3. By setting the paraxial radius of curvature

30 R3f of the object side surface of the third lens L3 and the paraxial
radius of curvature R3r of the image side surface of the third lens
1.3 such that (R3f-R3r)/(R3f+R3r) is greater than the lower limit
of the conditional expression {6), it is possible to appropriately
reduce the total length. By setting the paraxial radius of curvature

35 R3f of the object side surface of the third lens L3 and the paraxial
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radius of curvature R3r of the image side surface of the third lens
L3 such that (R3f-R3r)/(R3f+R3r) is less than the upper limit of
the conditional expression (6), it is possible to satisfactorily
correct a spherical aberration. In order to further enhance this

5 effect, it is more desirable to satisfy the following conditional
expression (6-1).

-0.6<{R3f-R3r)/ (R3f+R3r)<1l (6-1)

Further, it is desirable that the focal length £5 of the fifth
lens L5 and the focal length £ of the whole system satisfy the

10 following conditional expression (7).

—-4<f/£5<-0.2 (7)

The conditional expression (7) defines a desirable numerical
range of a ratio of the focal length f of the whole system to the
focal length £5 of the fifth lens L5. By maintaining the refractive

15 power of the fifth lens L5 such that £/£f5 is greater than the lower
limit of the conditional expression (7}, the refractive power of
the fifth lens L5 does not become excessively strong relative to
the positive refractive power of the whole system, and thus,
especially at the medium angle of view, it is possible to prevent

20 the angle of incidence of rays, which pass through the optical system
and are incident onto the image formation surface (imaging device),
from becoming large. By securing the refractive power of the fifth
lens L5 such that £/£5 is less than the upper limit of the conditional
expression (7), the refractive power of the fifth lens L5 does not

25 become excessively weak relative to the refractive power of the whole
system, and thus it is possible to appropriately reduce the total
lengthwhile satisfactorily correcting a curvature of field. Inoxder
to further enhance this effect, when the composite refractive power
of the first to third lenses L1 to I3 is positive, it ismore desirable

30 to satisfy the conditional expression (7-1).

-3<£/£5<-0.4 (7-1)

Further, it is desirable that the focal length f of the whole
system, the half angle of view @, and the paraxial radius of curvature
Rb5r of the image side surface of the fifth lens L5 satisfy the

35 following conditional expression (8).

i8
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0.5<f-tan®/R5r<10 (8)

The conditional expression {8) defines a desirable numerical
range of a ratioc of the paraxial image height (f-tan®) to the paraxial
radius of curvature R5r of the image side surface of the fifth lens

5 L5. By setting the paraxial image height (f-tanw) relative to the
paraxial radius of curvature R5r of the image side surface of the
fifth lens L5 such that f-tan®/R5r is greater than the lower limit
of the conditional expression (8), an absolute value of the paraxial
radius of curvature R5r of the image side surface of the fifth lens

10 L5, which is a surface of the imaging lens closest to the image side,
does not become excessively large relative to the paraxial image
height (frtanw)}, and thus, it is possible to sufficiently correct
a curvature of field while reducing the total length. Further, by
setting the paraxial image height (f:tanm) relative to the paraxial

15 radius of curvature Rb5r of the image side surface of the fifth lens
L5 such that f-tan®/R5r is less than the upper limit of the
conditional expression (8), the absolute value of the paraxial radius
of curvature R5r of the image side surface of the fifth lens L5,
which is a surface of the imaging lens closest to the image side,

20 does not become excessively small relative to the paraxial image
height (f-tanw)}, and thus, especially at the medium angle of view,
it is possible to prevent the angle of incidence of rays, which pass
through the optical system and are incident onto the image formation
surface (imaging device}, from becoming large. In order to further

25 enhance this effect, it is desirable to satisfy the conditional
expression (8-1).

0.7<f:tan®/R5x<3 (8-1)

Further, it is desirable that the focal length £3 of the third
lens L3 and the focal length £ of the whole system satisfy the

30 following conditional expression (9).

-0.9<£/£3<0.7 (9)

The conditional expression {9) defines a desirable numerical
range of a ratio of the focal length f of the whole system to the
focal length f3 of the third lens L3. When the third lens L3 has

35 a negative refractive power, by maintaining the refractive power
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of the third lens L3 such that £/£3 is greater than the lower limit
of the conditional expression (9), the negative refractive power
of the third lens L3 does not become excessively strong relative
to the refractive power of the whole system, and thus it is possible
5 to appropriately reduce the total length. When the third lens L3
has a positive refractive power, by securing the refractive power
of the third lens L3 such that f/f3 is less than the upper limit
of the conditional expression {(9), the positive refractive power
of the third lens L3 does not become excessively strong relative

10 to the refractive power of the whole system, and thus it is possible
to satisfactorily correct a spherical aberration. In order to further
enhance this effect, it is more desirable to satisfy the conditional
expression (9-1).

-0.4<£/£3<0.5 (9-1)

15 Further, it is desirable that the spacing D7 on the optical
axis between the third lens L3 and the fourth lens L4 and the focal
length £ of the whole system satisfy the following conditional
expression (10).

0.05<D7/£<0.2 (10)

20 The conditional expression {10) defines a desirable numerical
range cf a ratio of the spacing D7 on the optical axis between the
third lens L3 and the fourth lens 1.4 to the focal length £ of the
whole system, By securing the spacing D7 on the optical axis between
the third lens L3 and the fourth lens L4 relative to the focal length

25 f of the whole system such that D7/f is greater than the lower limit
cf the conditional expression (10}, it is possible to appropriately
suppress distortion which tends to occur when the total length is
reduced. By maintaining the spacing D7 on the optical axis between
the third lens L3 and the fourth lens L4 relative to the focal length

30 f of the whole system such that D7/f is less than the upper limit
of the conditional expression (10), it is possible to satisfactorily
correct astigmatism. In order to further enhance this effect, it
is desirable toc satisfy the conditional expression (10-1).

0.07<D7/f<0.17 (10-1)

35 Next, referring to Figures 2 to 6, imaging lenses according
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to second to sixth embodiments of the present invention will be
described in detail. In the imaging lenses according to the first
to sixth embodiments shown in Figures 1 to 6, all surfaces of the
first to fifth lenses L1 to L5 are formed to be aspheric. As in the
5 first embodiment, the imaging lenses according to the second to sixth
embodiments of the present invention substantially consist of, in
order from the object side, five lenses of: the first lens L1 that
has a positive refractive power and has a meniscus shape which is
convex toward the object side; the second lens 1.2 that has a biconcave
10 shape; the third lens L3 that has a meniscus shape which is convex
toward the object side; the fourth lens L4 that has a meniscus shape
which is convex toward the image side; and the fifth lens L5 that
has a negative refractive power and has at least one inflection point
on an image side surface. Hence, in the following first to sixth
15 embodiments, only the different specific configurations of the
lenses constituting the respective lens groups will be described.
Since the configurations which are common among the first to sixth
embodiments respectively have the same effects, configurations and
effects thereof will be described in order of the sequence numbers
20 of the embodiments, and the confiqurations and effects common to
the other embodiments will not be repeatedly described but will be
omitted.
In the imaging lens L according to the second embodiment shown
in Figure 2, the lens confiqurations of the first to fifth lenses
25 L1 to L5 are common to the first embodiment. Therefore, according
to the respective lens configurations, it is possible to obtain the
same effects as the respective corresponding configurations of the
first embodiment.
As in the third embodiment shown in Figure 3, the fifth lens
30 L5maybe configured to have a biconcave shape, and the configurations
of the first to £fifth lenses Ll to L5 may be common to the
configurations of the first embodiment except that the fifth lens
L5 has a biconcave shape. By making the £fifth lens L5 have a biconcave
shape, it is possible to set a strong negative refractive power,

35 and thus it is possible to appropriately reduce the total length.
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Further, in the third embodiment, according to the respective

configurations of the first to fifth lenses L1 to L5 common to the

first embodiment, it is possible to cbtain the same effects as the

respective corresponding configurations of the first embodiment.

5 As in the fourth embodiment shown in Figure 4, the third lens

L3 may be configured te have a negative refractive power in the

vicinity of the optical axis, and the configurations of the first

to fifth lenses L1l to L5 may be common to the configurations of the

third embodiment except that the third lens L3 has a negative

10 refractive power in the vicinity of the optical axis. By making the

third lens L3 have a negative refractive power in the vicinity of

the optical axis, it 1is possible to satisfactorily correct a

chromatic aberration. Further, in the fourth embodiment, according

to the respective configurations of the first to fifth lenses L1

15 to L5 common to the third embodiment, it is possible to obtain the

same effects as the respective corresponding configurations of the
third embodiment.

In the imaging lens I according to the £fifth embodiment shown

in Figure 5, the lens configurations of the first to fifth lenses

20 Ll to L5 are common to the fourth embodiment. Therefore, according

to the respective lens configurations, it is possible to obtain the

same effects as the respective corresponding configurations of the
fourth embodiment.

As in the sixth embodiment shown in Figure 6, the fifth lens

25 L5 may be configured to have a meniscus shape which is concave toward

the image side, and the configurations of the first to fifth lenses

L1l to L5 may be common to the configurations of the fourth embodiment

except that the fifth lens L5 has a meniscus shape which is concave

toward the image side. By making the fifth lens L5 have a meniscus

30 shape which is concave toward the image side, it is possible to

appropriately reduce the total length. Further, in the sixth

embodiment, according to the respective configurations of the first

to fifth lenses L1l to L5 common to the fourth embodiment, it is

possible to obtain the same effects as the respective corresponding

35 configurations of the fourth embodiment.
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As described above, according to the imaging lens of the
embodiment of the present invention, in the imaging lens which is
composed of five lenses as a whole, the configurations of the
respective lens elements are optimized. Therefore, it is possible

5 to achieve a lens system having high resolution performance while
reducing the total length.

By satisfying appropriately desirable conditions, it is
possible to achieve higher imaging performance. Furthermore,
according to the imaging apparatus of the embodiment, imaging signals

10 Dbased on an optical image, which is formed by the high-performance
imaging lens according to the embodiment, are output. Therefore,
it is possible to obtain a photographed image with high resolution
in the range from the central angle of view to the peripheral angle
of view.

15 Next, specific numerical examples of the imaging lens
according to the embodiment of the present invention will ke
described. Hereinafter, a plurality of numerical examples will be
described collectively.

Table 1 and Table 2, which will be given later, show specific

20 lens data corresponding to the configuration of the imaging lens
shown in Figure 1. Specifically, Table 1 shows basic lens data, and
Table 2 shows data on aspheric surfaces. In the lens data shown in
Table 1, the column of surface number Si shows the surface number
of the i-th surface in the imaging lens of Example 1. The surface

25 of the lens element closest to the object side is the first surface
{the aperture stop St is the first), and surface numbers sequentially
increase toward the image side. The column of the radius of curvature
Ri shows values (mm) of the radius of curvature of i-th surface from
the object side to correspond to the reference sign Ri in Fig. 1.

30 Likewise, the column of the on—-axis surface spacing Di shows spaces
(mm) on the optical axis between the i-th surface Si and the (i+1)th
surface Si+l on the optical axis from the object side. The column
of Ndj shows values of the refractive index of the j-thoptical element
from the object side for the d-line (587.56 nm). The column of vdj

35 shows wvalues cof the Abbe number of the j-th optical element from
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the object side for the d-line. It should be noted that, in each

piece of lens data, as various data items, values of the focal length

f of the whole system (mm}, the back focal length Bf (mm), and the

total lens length TL (mm) are respectively shown. In addition, the

5 back focal length Bf indicates an air-converted value, and likewise,

in the total lens length TL, the back focal length portion uses an
air-converted wvalue.

In the imaging lens according to Example 1, both surfaces of

each of the first to £fifth lenses Ll to L5 are aspheric. In the basic

10 lens data shown in Table 1, the radii of curvature of these aspheric
surfaces are represented as numerical wvalues of the radius of
curvature near the optical axis (paraxial radius of curvature).

Table 2 shows aspheric surface data in the imaging lens system
according to Example 1. In the numerical values represented as the
i5 aspheric surface data, the reference sign “E” means that a numerical
value following this is a “exponent” having a base of 10 and that
this numerical wvalue having a base of 10 and expressed by an
exponential function is multiplied by a numerical value before the

“E”. For example, this means that “1.0E-027 is “1.0x107%%.

20 As aspheric surface data, values of coefficients Ai and KA
in the aspheric surface expression represented by the following
expression (A) are shown. Specifically, Z represents the length {(mm)
of a perpendicular from a point on an aspheric surface at height
h from an optical axis to a plane that contacts with the vertex of

25 the aspheric surface (the plane perpendicular to the optical axis).

zZ=C-h?*/ {1+ (1-KA-C*-h*)*?}+3Ai-h* (A)

Here,

Z is a depth of the aspheric surface (mm),

h is a distance (height) from the optical axis to the lens

30 surface (mm),

C is a paraxial curvature = 1/R

{(R: a paraxial radius of curvature),

Ai is an i-th order aspheric surface coefficient (i is an
integer equal to or greater than 3), and

35 KA is an aspheric surface coefficient.
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As in the imaging lens according to the above-mentioned
Example 1, Tables 3 to 12 show specific lens data as Examples 2 to
6, corresponding to the configuration of the imaging lenses shown
in Figures 2 to 6. In the imaging lenses according to Examples 1

5 to 6, both surfaces of each of the first to fifth lenses Ll to L5
are aspheric.

In Example 1, a flare stop having a diameter of 1.675 mm is
disposed at a position of 0.101 mm from the vertex of the surface
of the first lens Ll to the image side, and in Example 2, a flare

10 stop having a diameter of 1.670 mm is disposed at a position of 0.101
mm from the vertex of the surface of the first lens L1l to the image
side. But the descriptions of these flare stops are omitted in Tables
1 and 3, Fiqure 8, Section A to Section D show a spherical aberration,
astigmatism (curvature of field), distortion (a distortion

15 aberration), and a lateral chromatic aberration (a chromatic
aberration of magnification) in the imaging lens of Example 1,
respectively. Each aberration diagram illustrating a spherical
aberration, astigmatism ({curvature of field), and distortion (a
distortion aberration) shows an aberration for the d-line (a

20 wavelength of 587.56 nm) as a reference wavelength. The diagram of
a spherical aberration diagram and the diagram of a lateral chromatic
aberration diagram show alsoc aberrations for the F-line (a wavelength
of 486.1 nm) and the C~line (a wax}elength of 656.27 nm) . The diagram
of a spherical aberration also shows an aberration for the g-line

25 (a wavelength of 435.83 nm) . In the diagram of astigmatism, the solid
line indicates an aberration in the sagittal direction (8), and the
broken line indicates an aberration in the tangential direction (T).
Fno. indicates an F-number, and o indicates a half angle of view.

Likewise, Figure 8, Section A to D to Figure 13, Section A

30 to D show various aberrations of the imaging lenses of Examples 2
to 6.

Table 13 collectively shows vwvalues of the conditional
expressions (1) and (10} of Examples 1 to 6 according to the present
invention. .

35 As can be seen from the above-mentioned numerical value data

25

Apple v. Corephotonics Page 271 of 287 Apple Ex. 1011



and aberration diagrams, in each example, high imaging performance
is achieved while the total length is reduced.
The imaging lens of the present invention is not limited to
the above-mentioned embodiments and examples, and may be modified
5 towvarious forms. For example, the values of the radius of curvature,
the on—axis surface spacing, the refractive index, the Abbe number,
the aspheric surface coefficient, and the like of the lens elements
are not limited to the values shown in the numerical examples, and
may have different values.

10 Further, in the description of each of all the examples, it
is a premise that the imaging lens is used with fixed focus, but
it may be possible to adopt a configuration in which focus is
adjustable. For example, the imaging lens may be configured in such
a manner that autofocusing is possible by extending the whole lens

15 system or by moving some lenses on the optical axis.

[TABLE 1]

EXAMPLE 1

F=4126, Bf=1111. TL=4137
Si Ri Di ) vd]
1 123831 0557 | 154488 | 5487
2 9370148_| 0015

B(AgfgL?RE o 0.085
4 C1266065 | 0334 | 163351 | 2363
*5 260879 | 0243
*6 315915 | 0253 | 163351 | 2363
*7 455163 | 0508
8 “356285 | 0379 | 163351 | 2363
0 -358353_| 0258
¥10 198236 | 0396 | 154488 | 5487
X1 1 123910 | 0500
12 o 0300 | 151633 | 6414
13 oo 0413
14 =

*:ASPHERIC SURFACE
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[TABLE 2]

EXAMPLE 1 - ASPHERIC SURFACE DATA
SURFACE
NUMBER KA A4 AG A8

1 875B8122E-01| —-267251188-02| 4.7204445E-02| —-2.621B167E-01
21 1.0000080E+00| —7815648536-02| B.3384460E-02} -611878BBE-03
3| -1 6800000E+00| —3B300234E-02| 3.7458150E-01| —2.7551583E-01
4| 31182038E+00| —-73707562E-02| 1 .2126243E+00] ~4.8458531E+00
5| 6&DB88B076E-01| —-26328653E1 2487316801 6.8422B00E-02
6] 1.000024SE+00| —1 89056021 E-01 1.2088188E-01 781888B5E-02
7| —21000000E+01 | —7.2B840681E-02| —3.3284653&-01 5204251601
8] —-28556188E+00| —1.2163384E-01 1.7522262E-02| —1.0676210E-02
5| —1.4000005E+01| —4.3055564E-01 2 7876405E-01| 84804461 E-02

10|_-558077860E+00| —2.7520458E-01 20823136E-01] —1.1852221 E0t

A0 Al2 Al4 Al6

1 40857871 E-01| -45226437E~01 1.0665075E~01| —B.1B71348E-02
2| —-203b7574E-01| —-H6654582E-01 21815571 E+DO| -1 .2401354E+00
3| ~3.8447870E-Ci| —3.1121038E-01 2.3020B00E+00] —1 6056084E+00
4} 1.7803254E+01| —387652408+01 4 8323265E+01§ —2.35669865+01
5| 4526788B6E-01| -~-24188414E+00] 8.4571788E+00] -1 8021267&+00
6 1.4186046E-01| —-227758S6E-01| —1.5644446E-02) 4.4672840E-02
71 —4.7544883E-01 253261B6E-01| —159853212E02} -235450777E-02
B8] 3.2818033E-02| -88256572E-03| —-76B08787E-03] 3.0337683E-03
8| 1.2737276E-02 1.7450700E-03] —-6.1232628E-04| 3.3350877E-05

10| 45143417602 —1.0711326E-02] 1.3888770FE03] —7.1397774E-05

Apple v. Corephotonics
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[TABLE 3]

EXAMPLE 2

F=4.118, Bf=1 069, TL=4120
Si Ri Di ndj vd
x4 123587 | 0557 | 154488 | 5487
x2 15.97054_| 0020

S(ASPESL‘)JRE % 0.081
*4 526047 | 0334 | 163351 | 2563
X5 310552 | 0243
*6 253138 | 0265 | 154488 | 5487
x7 2707081 0508
%8 387938 | 0417 | 163351 | 2563
X9 224497 | 0258
X10 508366 | 0370 | 163351 | 2363
x4 1 1576910500
12 = 0300 | 151633 | 6414
13 o 0372
14 =

#:ASPHERIC SURFACE
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[TABLE 4]

EXAMPLE 2 - ASPHERIC SURFACE DATA

SURFACE
NUMBER _|"® A4 AB A8
1| —65000800E-01| 78401227E-02| 48724163E-02| —31032450E-01
2| 1.0000000E+00] —1.4179856E-01| 1.2622836E-01| -3.1360196E-02
3| 1.0000000E+01| —7.7610198E-02| 41593603E-01| —1 773896BE—0f
4| 311B2039E+00| —35837525E-02| 5 B6BAEEDTE-O1| -3 2B805080E+00
5| 31872442E-01| —279151286-01| 2B423558E-01] -2.1B20589E-01
6] —50990B84E-01| -18620120E-01| 11264684E-01| —3.2207086E-01
7| -BB745315E-01| ~7.2840681E-02| -6B446726E-01| 26980741 E+00
B| -23946942E+00| -23345899E-01| B5626683E-02| —B.47803B0E-02
| —-1.0079967E+01| ~7694B035E-01| 71798466E-01| —2.98031 50E-0f
10| 1 .3546000E+01| -3484BO72E-01] 29750460E-01| —1 54692B0E-01
A0 A2 Ald AL6
1| 783975458E-01| —1 2853745E+00| 1 .0201758E+00| —41573163E-01
2| —311475656-01| —25924164E-01| 1135465BE+00| —743611206-01
3| —77126641E-01| ©52770917E-01| 56561007E-01| —B.06735E5E-01
4| 11724933E+01| —27502413E+01| 36438963E+01| —1 9556633E+01
5| 64630121E-01| —1 6044352E+00 22177373E+00| -1 1204867E+00
6| B7809423E-01] -1 2933009E+00| B1561032E-01| —1 B1B2400E-01
7| -85689151E+00] 13930093E+01 | -11707336E+01| 36414681 E+00
8| 1B4B1B30E-02| -73019643E-02| 65021917E-02| —6.0493130E-03
3| 53075607E-02| 14586291E-03| —1 9555157E-03| 2124464BE-04
10| 5.0295407E-021 —57601077E-03] 1.0070371E-03| -41856063E-05
29
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[TABLE 5]

EXAMPLE 3

f=4117, Bf=1.123, TL=4117
sl Ri Di nd|] v dj
1 (APERTURE

STOP) * —o2s2
*2 121258 | 0482 | 154488 | 5487
*3 1157312 | 0141
*4 -767378 | 0202 | 163351 | 2363
*5 345544 | 0338
6 500875 | 0287 | 163351 | 2363
%7 1462882 | 0582
5@ -251068 | 0364 | 154488 | 54B7
9 -1.10708 | 0345
*10 -207885 | 0253 | 154488 | 5487
%11 290776_| 0500
12 o 0300 (151633 | 6414
13 o 0425
14 o

*:ASPHERIC SURFACE
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[TABLE 6]

EXAMPLE 3 - ASPHERIC SURFACE DATA

SURFACE
UnvpER KA Ad A8 A8
1| —59B6B050E+00| 4B64112BE-01| —78546802E-01] 2101 7252E+00
2| 18240955E+00{ ~5.3853512E-02| 2.1154063E-01| —4.4017448E-0f
3| 10921760E+01| -857254B4E-02| 75943447E-01| 1 S145863E+00
4| 42702877E+00| -7.3659102E-02| 7.78003B4E-01| —1.3378460E+00
5| -3.0446805E-01| —238089785E-01| 38056208E-02| —51281279E-02
6| ~41652815E+00] —20189162E-01| 15477070E-01| —8.7156700E-01
7| 15660356E-01| 57683403E-02| —3.0103142E-01| 4B367321E-0t
B| -25416033E+00| 1.0801372E-01| —28B41662E-01| 45116212E-0f
9| -28B86198E+01| —21705115E-01| 1 530B753E-01| —39562058E-02
10| -81851222E+00| -2,2493967E-01| 1 6877855E-01| —9.7203B4BE-02
A10 A2 Al4 AlS
1| —46930095E+00| 7.37BB0BBE+00| -66387072E+00| 25368201 E+00
2| 72411728E-01| -5.0308707E-01| —20872B69E~01| 4.1332784E-01
3| 36385814E+00| —49B36476E+00] 4.2590980E+00| ~1.6842132E+00
4| 40930579E-01| 54769361E+00| —1 13172895E+01{ 7.51B5167E+00
5| 53246530E-01| —1 2087018E+00| 21064446E+00| -1 3514237E+00
6] 2.7793661E+00| -46106123E+00| 43246333E+00] -1 6422211 E+00
7| —5.4851430E-01| 36013932E-01| —D6261745E-02| 3483681BE-03
B| -32780B50E-01| 12031213E-01| —21115167E-02| 1 2566134E-03
8| -64447571E-05| 24815794E-03| -55626637E-04] 40985822E-05
10| _37535798E-02] -92150833E-03| 1 2851713E-03| —7.5129992E-05
31
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[TABLE 7]

EXAMPLE 4
f=4.555, Bf=1.538, TL=4.260
Si Ri Di ndj vdij
#] 0884786 05086 154488 5487
*2 253.01381 0048
SFERTURE | 5| gose
*d —22.24707 0152 1.63351 23863
*5 1.65768 0.243
*5 253.00000 0253 163351 23863
X7 38.05374 0506
*3 -1 80287 0354 163351 2363
*Q —1.186022 0.151
*10 —3.162086 D455 1.54488 5487
#11 361431 0.500
12 oo 0300 151633 6414
13 <o 0840
14 o

*ASPHERIC SURFACE
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[TABLE 8]

EXAMPLE 4 - ASPHERIC SURFACE DATA
SURFAGE
NUMBER KA Ad A AB

1 1.1821837E+00| —-28552244E-02] 1.9464672E-02] —1.7622814E-01
2] —7.2205120E+00| 1.0008125E-01 5.6865587E-02) —1.212B8520E-04
3| -168C009BE+00| 43862266E-01| —-259B85621E-01| —-3.0871421E-01
4] 311B2035E+00| 4.8853409E-01 74972015601 | —4.076801685E+00
5| —1.6485744E+01{ —75670788E-04| 467031B5E-01 65512652603
G} 928388036E-01 27502524E-02| 23242844E-01| -75662102E-02
7| —-61085232E+00] -7.2B40681E-02| -61838S501E-02| 4.0213148E-01
B| —18317843E+00| 282264BBE-03( 1.627B4B5E-02| -1.1836707E-02
9| —1.4000001E+01| -1 4384163E-01 12858518901 -68803475E-02

10{ —1.3546000E+01| —2.3244688BE-01 18331804501 | —1.1223612F-01

Al0 At2 Atd A6

1 43011067E-01| —44272734E-01 8.7078058E-02| —-61183103E-02
2] —1.73773076-01| -B.73056B8E-01 22005578E+00] —1 2311427E+00
3] —4.2662287E-01| —~23413148E-01 2 542B004E+00| —1.9863875E+00
4} 18205811E+01| -3.8B42459E+01 6.3021364E+01} —5.0226037E£+01
5} BS6310550E-01| —-8.0002745E-01 3612541 3E+00| -1 587651 2E+01
6| 54526971 E-02| —628B1755E-02| 22816270E-01| —1 8122565601
7| ~-4.7056467E-01 24130012601 | —2.7435813E-02| -2.7882163F-02
B| 2764B276E-02| -B.7177546E-03| -75782851E-03| 1.4110223E-03
9| 13115167E-02| 18723448E-03| 56545481 E-04| —-2.7551420E-08

10| 44224073F-02] -1.0817281E-02| 13878168E-03| —7.0081151E-05

Apple v. Corephotonics
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[TABLE 9]

EXAMPLE 5

f=5.956, Bf=2.438, TL=5171

si Ri Di ndj vdj
1 112444 | 0546 | 154488 | 5487
*2 252.87534 | 0030

3(APERTURE

STOP) o 0068

*4 1878836 | 0227 | 163351 | 2363
*5 225616 _| 0243

*G 50645581 | 0253 | 163351 | 2363
*7 4.36560Q | Q506

*B -9983715| 0506 | 163351 | 2363
) -1.70702 | 0100

*10 —217464 | 0253 | 154488 | 5487
1 1 361423 | 0500

12 o 0300 | 151633 | 64.14
13 o 1.740

14 o

*:ASPHERIC SURFACE

34
Apple v. Corephotonics Page 280 of 287

Apple Ex. 1011



[TABLE 10]

EXAMPLE S5 - ASPHERIC SURFACE DATA

SURFACE
NUMBER KA A Al AB
1 68377302E-01{ —B.6315370E-03| —-285322827E-03| -2B8236519E-01
21  1.0000080E+00] 1.0288728E-02| —3.3338883E-02| —35854402E-01
3| 98073731E+00| 4.1860316E-0t 24161475601 —7.6083670E-01
4] 311B2039E+00| 44685B5645E-01 15142631 E+00| —2.7101440E+00
5| 6GIBBIG21E-01} —19777356E-01 1.5104858E+00| —1 5044509E+00
6| 828888878E-01| —13B15608BE-01 B82457564E-01| —48516542E01
7| $3225B104E-01| -72840681E-02| 15663313E-01 9.8367802E-02
B} —2.6232010E+00| 1.13796BBE-01| -1.7281781E-02] 28845655602
8{ —1.4000002E+01| —44082B72E-02| BB27B653E-02| —7.7822450E-02
10f{ 1.3000586E-01| —1.8315230E-01 1.3758774E-01| —B.0542240E-02
AlO Al2 A4 AlB
1 3.65B2042E-01| —-424B7703E-C1| -2.2631038E-01] —-2.0344281E-02
2| —215BB41Z2E-01] —44877B46E-01 256001 40E+C0| —1 86871 16E+00
3| —7.70688387E-0t 2.7743135E-01 2.0383002E+CO| 7.4253108E-01
41 1.3688982E+01| —-38132984E+01 51107685E+01 | —2.7851832E+01
5| 14728835E+00| 18BB15842E3+01| —1.1654772E+02| 1.7861508E+02
6] 23118410E+00| —1.5308306E+01 26135941 E+01 | —1 076251 6E+01
7| —2.3568022E-01 1778310501} -4926147BE-02| 3841826BE-03
8] 1.7970251E-04| —-21611861E-02] 4.00884336-03| 1.4790761E-03
3| 20867B20E-02f 486775847E~03| -B.1757326E-04| —-42752823E-04
10] 42054637E-02) —1 . 3115857E-02] 2.7031328E-03| —1.9876871E-04
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[TABLE 11]

EXAMPLE 6
f=4 428, Bf=1 424, TL=4.387
Si Ri Di ndj vd]
! ‘AQEQL?RE o ~0.278
*2 117174 | 0557 | 154488 | 5487
*3 10121828 | O10t
4 -852605 | 0334 | 168351 | 2363
*5 310246 | 0243
*6 25312530 0354 | 154488 | 5487
*7 708468 | 0350
*B -462732 | 0427 [ 163351 | 2363
*3 -228837 | 0246
*10 281503 | 0351 | 163351 | 2363
1 1 145940 | 0500
12 o 0300 | 151633 | 6414
13 oo 0726
14 oo

*ASPHERIC SURFACE
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[TABLE 12]

Apple v. Corephotonics
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EXAMPLE 6 - ASPHERIC SURFACE DATA
SURFACE
NUMBER KA Ad AG A8
1 3.688B807E-02 4132508302 779586567021 -3.1320038E-01
2| —-£3337736E+01] —7.043838B3E-02| 1.2689687E-01| —1.6510708E-02
3] 14512180E+00Q| 1.0524624FE-01 2.7958740E-01 | -1.2882128E-01
4] 311B2038F+00C| 20460167F-01 8378871 0E-01| —3.1083520E+00
5| 7.0000800E-01| —1.714B265E-01 2 8051 562E-01 | —5.2650666E-02
5] 35470814E-01| —1 517613801 1.7502659E-01 | —-3.48806682-0t
71 —2.3602870E+00| ~7.2B40681 E-02| —-8.4242604FE-01 2 3503266E+00
B| ~1B311731 00| —26633460E-01 8.1126040E-02] —1 D539776E-01
] 1.004458B8BE-01 | —~7.9144306E-01 7.1344844F-01] —28852745E-04
10f —1.0808351 E+01 | ~3.3870418E-01 259B95753E-01| —1 5487825F-01
Al10 Al2 Ald Al G
1 736157B6E-01| —1 2B05754E+00] 1 .0422927E+00} —4 0402215501
2| —33618B937E-01| -31710410E-01 1.24BB311E+Q0] —7.BBG752BE-01
3! 6851897601 B8.B8551140E01 33513814FE-01| —-5876410BE-01
4|  118BO263E+01 | —2.7274104E+01 4113B655E+01 | —2.6221811E+01
5] 127380215E+001 —-6.08B08643E-0t] -65701417E+00| 1 08559593F+01
6| BET3I4211E-01] —1 2626762E+00] B72718985E-01| —1.2234385E-01
7| —Bg8810398E+00 1.3687848E+01 | —1 1500705E+01 37304276400
B 12739701 E-02] —-7.4356C44E-02 6.454202BE-02| —1 285754302
8| 5.3475537E-02| 15902386FE-03| -19540075E-03| 1.7122320E-04
10 50278107E-02| —-S.7854164E-03 1.0056192E03| —41181084F05
{TABLE 13]
VALUES IN CONDITIONAL EXPRESSIONS
EXPRESSION CONDITIONAL
NUMBER EXPRESSIONS | EXAMPLE 1 | EXAMPLE 2 | EXAMPLE 3 | EXAMPLE 4 | EXAMPLE 5 | EXAMPLE 6
(1) £/ 18 13 1.68 249 288 2.04
(2) £/ —-1.,22 058 14 -183 -108 -1.25
(3) £/612 051 058 084 117 152 114
{4} f/£345 -0.2 -0.37 -0.08 -042 =104 -048
{5) /83 015 005 02 -0.03 03 -0.16
{6) (RIF-R3r)/(RIF+RAr) —048 —0.03 -048 073 058 085
N 74 —055 -11 -1 8B -1.51 —243 083
(8) ftanw /RS 17 086 15 168 1.44 164
(9) f/E3 027 o008 034 ~0.06 ~086 -0.33
{10) D7/f 012 012 014 011 008 008
37
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Docket No.:
Only After Sept 16, 2612

ASSIGNMENT WITH DECLARATION FOR PATENT
APPLICATION (37 CFR 1.63)

BHirHEEEERUEIESE (37 CFR 1.63)

Japanese Language Assignment with Declaration

FRIZEE LEH8E (UT “BBA” ) THI3R B2
i, TETEBEZASHEREORIBEIA L (24
DBBRITOLTHBEETL, Fi

B4 AR5 B8A) EXREBR LU
HTLSETOEN. 8F. HLUHE., 2oVICL4BHE
SLURHIIH LTELLILERFOMBERBLTL
S,

Soic, BEAR, LREZAAOBEICEL, BAOoy
FEESTARLEBIL.

IREBATHEIB S BAL. FEEEICLY.

i LEEEESHhEESA. FORSELLUSERAIH
LT, UFD2TERH. BELLUBELEY,

TATOSEHES L UVBBHEEEFSHT. T4
JASRBTERIN-FHEL JULSHICH
TRETOEN. ERBLUFRE,
Eg =Y 4 X ol

FHEER USRI LT ShikBEE
BELUZTOETOERT RESEEE 119
LES{(EXETROENEEL) W ST
OHEH. EESLURSE.

i Ef, RESNEERETICHLT. SHBTRLE
hiE-#BcH LTINS BEHEES L. 0B
SEBLUBRACHLEATSLSESL.,
BROSEESHE 4L, BRAOERICED
T, REHBCBELTESANRBLHLTTAT
DEBOERRE - BREFVET,

BETECESEOZREL LTUTFOBYEELEY,

& TEEEA2EER] RUTCETILOTY,
O meomEE. £

Whereas, I/We, the undersigned inventor(s) hereinafter called
assignor{s), have invented certain improvements described in the
application identified below; and

Whereas, FUJIFILM Corporation (assignee), desires to acquire
the entire right, title, and interest in the application and invention,
and to any United States patents to be obtained therefor,

Now therefore, for valuable consideration, receipt whereof is
hereby acknowledged,

1/We, the above named assignor(s), hereby sell, assign and
transfer to the above named assignee, its successors and assigns,
the entire right, title and interest in the application and the
invention disciosed therein for the United States of America,
meluding all divisions, and continuations thereof, and all Letters
Patent of the United States that may be granted thereon, and all
reissues thereof, including the right to claim priority under 35
USC §119, and Vwe request the Director of the U.S. Patent and
Trademark Office to issue any Letters Patent granted upon the
mvention set forth in the application to the assignee, its
successors and assigns; and Iwe will execute without further
consideration all papers deemed necessary by the assignee in
conmection with the United States application when called upon to
do so by the assignee.

As the below named inventor, T hereby declare that:

This assignment with declaration is directed to:
A The attached application, or

(] &% B BrHBEShE-REHESZNME [T United States Application or PCT Intemational Application
PCT BRHESE 14/226,172  Number filedon March 26, 2014
(Confirmation No1 892).

(WEEE___ )

FHEBOEBRUTOEY T,
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Japanese Language Assignment with Declaration

LERICHREEAACHBIERSER U, EREERENRT
Lf‘: %}@.{‘:?ﬁo

BERSAEEERTHRSACVWERPEELALES
BE. FRAAERHECHILELCET,

BREAEENSERBICBVTREI RS —UOER
OEGRA 18 USC 1001 ICE TS5 5L 5 ERBOE
BERREHICESNACH A LEERLTLET,

STATEMENT OF ACCURATE TRANSLATION IN
ACCORDANCE WITH 37 CFR §1.6%9(h):

The assignment with declaration 18 an accurate trapslation of the
corresponding English language assignment with declaration.

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

{ believe that T am the original mventor or an original joint lnventor

of a claimed mvention in the application.

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

/ Atsushi Nakamura /

Signature
Atsushi Nakamura
Date September 16, 2012

NAME OF SOLE OR FIRST INVENTOR:
E-H50EE~DRETE

Given Name (first and middle [if any}])

Family Name or Surpame

£ ([BHd 584818 Fibik—4) Tatsuyubi % OGING

Inventor’s

signature ey - _— Date T 3
RHEORE Lechswyuks Oging ag  Jan 120k
NAME OF SECOND INVENTOR:

ELOREES

Given Name (first and middle [if any]) Family Name or Surname

£ ([BHT588]8 Fibh—aL) Michio % CHO

Inventor’s

2REORE Aliatr O By a0 o0, LY
NAME OF THIRD INVENTOR:

EZORBES

Given Mame (first and middle [if any]) Fanuly Name or Surname

% ([BET 58818 FibR—4) Yoshiaki 3 ISHII

h}ventor?s M 5

signature ! « ¢ | . Date

EREOTE %fw “CQ‘?’ ae  Jhm, o7, 2204
NAME OF FOURTH IMVENTOR:

FEROSEES

Given Name (first and middle [if any]}

% ([EST 38815 Fibh—L0)

Family Name or Surnarme

"

Inventor’s
signature

REBEDTS

Date
=153

NAME OF FIFTH INVENTOR:
BIEORHES

Given Name (first and middie [if any])

% ([BET 58818 Fix—4)

Family Nane or Surname

%

Inventor’s
signature

RBBOFE

Date
g2

NAME OF SIXTH INVENTOR:
EAOHREEE

Given Name (first and middle [if any])

2 ([BE 758818 FbR—L)

Family Name or Surname

%

Inventor’s signature

RBEOES

Date
Hi
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