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o H¥iail Stop 8 REPORT ON THE
’ Birector of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1458 ACTION REGARDING A PATENT OR
Alexandria, VA 32313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.8.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court District of Delawars on the following
{7} Trademarks or i Patents.  ( [ the patent action invobves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED ULS. DISTRICT COURT
1143720214 District of Delaware
PLAINTIFF DEFENDANT
immerVision, Ing. Apple, inc.
BPATENT OR DATE OF PATENT . RADEMARK
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR T EN
1 U8 10,785,120 82 10/6/2020 immerVision, Inc.
2
3
4
5
In the above—entitled case, the following patent{s)/ trademark(s) have been included:
DATE INCLUDED WNCLUDED BY
1 Amendment 1 Answer {73 Cross Bill i1 Other Pleading
PATENT OR DATE OF PATENT . RAD ARK
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR T EM!
i
3
3
4
5
In the sbove-—entitled cass, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK {(BY) DEPUTY CLERK DATE

Caopy I—Upor inxitiation of sction, mail this copy to Director
Capy 2—-Upen {iling docoment adding patent(s}, mail thic copy to Director

Copy 4

Copy 3—Upen termination of action, mail this copy to Divector

Case file copy

APPLE 1002



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/432,180 10/06/2020 10795120 688266-26U3 4827
570 7590 09/16/2020
PANITCH SCHWARZE BELISARIO & NADEL LLP
TWO COMMERCE SQUARE

2001 MARKET STREET, SUITE 2800
PHILADELPHIA, PA 19103

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 0 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):

Jocelyn PARENT, Montreal, CANADA;

6115187 Canada, Inc. d/b/a ImmerVision, Inc., Montreal, CANADA;
Simon THIBAULT, Quebec City, CANADA;

Patrice ROULET, Montreal, CANADA;

Hu ZHANG, Montreal, CANADA;

Pascale NINI, Montreal, CANADA;

Pierre KONEN, Saint-Bruno, CANADA;

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

IR103 (Rev. 10/09)



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

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 certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

570 7590 06/04/2020 Certificate of Mailing or Transmission
PANITCH SCHWARZE BELISARIO & NADEL LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
TWO COMMERCE SQUARE addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
2001 MARKET STREET. SUITE 2800 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
PHILADELPHIA, PA 19103 (Typed or printed name)
(Signature)
(Date)|
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/432,180 06/05/2019 Jocelyn PARENT 688266-26U3 4827
TITLE OF INVENTION: MINIATURE WIDE-ANGLE IMAGING LENS
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 09/04/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
HARRINGTON, ALICIAM 2872 359-740000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys . L
or agents OR, alternatively, 1_Panitch Schwarze Belisario & Nadel LLP

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2

O W " e 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

. 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 must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

(98]

ImmerVision, Inc. Montreal, Quebec, Canada

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

4a. Fees submitted: (Xissue Fee (IPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

Electronic Payment via EFS-Web [ Enclosed check (I Non-electronic payment by credit card (Attach form PTO-2038)

The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. _ 50-1017

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

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.
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.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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 /Stephen E. Murray/ Date September 2, 2020
Typed or printed name Stephen E.M urray Registration No. 63,206
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 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: 16432180

Filing Date: 05-Jun-2019

Title of Invention: MINIATURE WIDE-ANGLE IMAGING LENS
First Named Inventor/Applicant Name: Jocelyn PARENT

Filer: Stephen Murray/Amber Hyppolite
Attorney Docket Number: 688266-26U3

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sul:’-s'l'g(tsa\)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 1000 1000




Description

Fee Code

Quantity

Amount

Sub-Total in
USD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1000




Electronic Acknowledgement Receipt

EFS ID: 40458170
Application Number: 16432180
International Application Number:
Confirmation Number: 4827

Title of Invention:

MINIATURE WIDE-ANGLE IMAGING LENS

First Named Inventor/Applicant Name:

Jocelyn PARENT

Customer Number:

570

Filer:

Stephen Murray/Amber Hyppolite

Filer Authorized By:

Stephen Murray

Attorney Docket Number: 688266-26U3
Receipt Date: 02-SEP-2020
Filing Date: 05-JUN-2019

Time Stamp: 17:25:37

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1000

RAM confirmation Number E202092H26033655
Deposit Account 501017

Authorized User

Amber Hyppolite

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

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)




37 CFR 1.19 {(Document supply fees)
37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes Multi Pages
“ Document Description File Name ile Size( y V " I. . 9
Number Message Digest | Part/.zip| (ifappl.)
92139
Issue_Fee_Transmittal_688266
1 Issue Fee Payment (PTO-85B) - - - no 1
_26U3pdf 5e5dcfc6d84870f5afb929d Secf7¢097¢c2589
ael
Warnings:
Information:
30412
2 Fee Worksheet (SB06) fee-info.pdf no 2
1ffc2f689df278984f3ddbadf4b4f09e6b9de
b3e
Warnings:
Information:
Total Files Size (in bytes){ 122551

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.




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

570 7590 06/04/2020 | EXAMINER |
PANITCH SCHWARZE BELISARIO & NADEL LLP HARRINGTON, ALICIA M
TWO COMMERCE SQUARE
2001 MARKET STREET, SUITE 2800 | ART UNIT PAPERNUMBER |
PHILADELPHIA, PA 19103 2872

DATE MAILED: 06/04/2020
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/432,180 06/05/2019 Jocelyn PARENT 688266-26U3 4827

TITLE OF INVENTION: MINIATURE WIDE-ANGLE IMAGING LENS

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

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 09/04/2020

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: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

Page 1 of 3

PTOL-85 (Rev. 02/11)



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

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 certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

570 7590 06/04/2020 Certificate of Mailing or Transmission

PANITCH SCHWARZE BELISARIO & NADEL LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
TWO COMMERCE SQUARE addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
2001 MARKET STREET. SUITE 2800 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
PHILADELPHIA, PA 19103 (Typed or printed name)
(Signature)
(Date)|
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/432,180 06/05/2019 Jocelyn PARENT 688266-26U3 4827

TITLE OF INVENTION: MINIATURE WIDE-ANGLE IMAGING LENS

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 09/04/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
HARRINGTON, ALICIAM 2872 359-740000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

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

[ "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

. 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 must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

(98]

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

4a. Fees submitted: (Jissue Fee (IPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via EFS-Web [ Enclosed check (I Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

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

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.
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.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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 (08-18) Approved for use through 01/31/2020 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. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
16/432,180 06/05/2019 Jocelyn PARENT 688266-26U3 4827
570 7590 06/04/2020 | EXAMINER |
PANITCH SCHWARZE BELISARIO & NADEL LLP HARRINGTON, ALICIA M
TWO COMMERCE SQUARE
2001 MARKET STREET, SUITE 2800 | ART UNIT PAPER NUMBER |
PHILADELPHIA, PA 19103 2872

DATE MAILED: 06/04/2020

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

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

9. 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/Control Number: 16/432,180 Page 2
Art Unit: 2872

Notice of Pre-AIA or AIA Status

The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AIA.
Allowable Subject Matter

Claims 1-3 and 5-8 are allowed.

The following is an examiner’s statement of reasons for allowance:
applicant’s remarks filed on 3/10/2020, at page 6, were found persuasive.

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

“Comments on Statement of Reasons for Allowance.”

Conclusion
Any inquiry concerning this communication or earlier communications from
the examiner should be directed to ALICIA M HARRINGTON whose telephone
number is (571)272-2330. The examiner can normally be reached on Monday-
Friday 9:30 am -6 pm.
Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule
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Application/Control Number: 16/432,180 Page 3
Art Unit: 2872

an interview, applicant is encouraged to use the USPTO Automated Interview
Request (AIR) at http://www.uspto.gov/interviewpractice.

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 https://ppair-
my.uspto.gov/pair/PrivatePair. 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.

/ALICIA M HARRINGTON/

Primary Examiner, Art Unit
2872

AMH
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Docket No.: 688266-26U3

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Jocelyn PARENT et al.
Application No.: 16/432,180 Confirmation No.: 4827
Filed: June 5, 2019 Art Unit: 2872

For: MINTATURE WIDE-ANGLE IMAGING LENS  Examiner: A. M. Harrington

AMENDMENT UNDER 37 C.F.R. § 1.111

The following Amendment and Remarks are being submitted in response to the Office
Action dated December 11, 2019 and are being filed within the three month period set for reply,
namely by March 11, 2020. No fee is believed to be due with this response, but if any fee in

connection with this response is due, please charge such fee to Deposit Account No. 50-1017.
Kindly amend the above-identified U.S. patent application, without prejudice, as follows:

Amendments to and Listing of the Claims begin on page 2 of this paper.
Remarks/Arguments begin on page 4 of this paper.

24



Application No. 16/432,180
Reply to Office Action of December 11, 2019

AMENDMENTS TO AND LISTING OF THE CLAIMS

The following listing of the claims replaces all prior versions, and listings, of claims in

this application. Please cancel claim 4, without prejudice, and amend claim 1, wherein
strikethroughs and double brackets indicate deletions and underlining indicates additions, as

follows:

1. (Currently Amended) A miniature wide-angle optical apparatus comprising:

a light-receiving first surface;

a focal plane;

a total track length measured from a center of the first surface to the focal plane;

a miniaturization ratio with a value less than 3.0, the miniaturization ratio being a ratio of
the total track length divided by an image circle diameter; and

a non-linear targeted resolution to intentionally create a zone in an image captured by the
miniature wide-angle optical apparatus with a lower or higher object to image magnification
compared to linear targeted resolution, the lower or higher object to image magnification being
used to compensate, at least in part, for a lower image quality due to at least one of a drop of
relative illumination or a drop of MTF in a zone of the image,

an opening angle of light entering the optical apparatus being over 100°.

2. (Original) The miniature wide-angle optical apparatus of claim 1, wherein the
optical apparatus is configured to create a resulting image with a constant image quality across a

whole field of view.

3. (Original) The miniature wide-angle optical apparatus of claim 1, wherein a

targeted resolution curve has a change of direction near an edge of a field of view.

4, (Cancelled).
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Application No. 16/432,180
Reply to Office Action of December 11, 2019

S. (Original) The miniature wide-angle optical apparatus of claim 1, wherein an
angle of chief-rays reaching the focal plane is over 20° from an optical axis of the optical

apparatus.
6. (Original) The miniature wide-angle optical apparatus of claim 1, further
comprising a plurality of optical elements, at least one of the plurality of optical elements

defining the first surface.

7. (Original) The miniature wide-angle optical apparatus of claim 6, wherein at least

one of the optical elements is made of glass.

8. (Original) The miniature wide-angle optical apparatus of claim 1, wherein the

miniaturization ratio value is less than 2.0.

26



Application No. 16/432,180
Reply to Office Action of December 11, 2019

REMARKS
Claims 1-3 and 5-8 are currently pending in this application, as amended. Claim 4 has
been cancelled and the subject matter thereof has been moved into claim 1. Claim 1 has been
further amended to clarify the invention. Support for the further amendments to claim 1 can be
found, for example, at least in original Figs. 6 and 7; and in the original specification at
paragraphs [0040]-[0041]. Accordingly, no new matter has been added by the amendments to

the claims and entry thereof is respectfully requested.

Claims Rejections Under 35 U.S.C. § 102
Claims 1-3 and 5-8 were rejected under 35 U.S.C. § 102(a)(1) as being anticipated by
U.S. Patent Application Publication No. 2012/0314296 (Shabtay). Applicant traverses the

rejection for at least the following reasons.

Claim 1 has been amended to include the subject matter of claim 4, which recites that the
opening angle of light entering the optical apparatus is over 100°. The Examiner acknowledges
that Shabtay fails to teach or disclose this feature, since claim 4 was not rejected as being
anticipated. In order to anticipate a claim, a reference must disclose each and every element of
the claim as arranged therein. M.P.E.P. § 2131. Accordingly, claim 1, as amended to include
the subject matter of claim 4, is not anticipated by Shabtay because the reference fails to teach or
disclose at least the above-described feature. Applicant therefore respectfully requests

reconsideration and withdrawal of the anticipation rejection of claim 1.

Claims 2-3 and 5-8 are dependent on claim 1. Applicant respectfully requests
reconsideration and withdrawal of the anticipation rejection of claims 2-3 and 5-8 due at least to

their dependence on claim 1.

Claims Rejections Under 35 U.S.C. § 103
Claim 4 was rejected under 35 U.S.C. § 103 as being obvious over Shabtay. The
Examiner contends that while Shabtay does not teach an opening angle of light entering the
optical apparatus of over 100°, Shabtay “teaches using a wide angle lens,” and therefore it would

have been obvious to include this angle range since “discovering an optimum workable range
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Application No. 16/432,180
Reply to Office Action of December 11, 2019

involves only routine skill in the art.” Claim 4 has been cancelled and the subject matter thereof
has been moved into claim 1. Applicant traverses the obviousness rejection, as applied to the

remaining claims, for at least the following reasons.

Contrary to the Examiner’s contention, Shabtay does not teach the use of a wide angle
lens. First, the term “wide angle” appears nowhere in Shabtay’s description. The only particular
field of view called out by Shabtay for its inventive lenses is the range of 30°-45° (preferably
35°-40°). See Shabtay at paras. [0023], [0044]. Shabtay also mentions that its preferred
maximal distortion value of 8.5% should occur at a half-angle of about 27°, meaning Shabtay’s
lens could have a field of view as large as 54°. Shabtay at paras. [0025], [0032], [0076]. None
of these ranges would qualify as a “wide angle” lens as one of ordinary skill in the art would
understand the term, let alone come anywhere close to the 100° or greater field of view provided
in claim 1. It is further noted that although Fig. 1 in Shabtay is a relative illumination plot for a
lens having an apparent field of view in the range of about 66°-70° (showing a field angle of
34.6°), this is background information on the phenomenon of relative illumination drop and is
not a representation of any inventive embodiment. See Shabtay at para. [0037]. Shabtay does
not teach that its invention even works up to that ~34° field angle. It is therefore incorrect to
assert that Shabtay teaches the “general conditions” of the claim such that the feature of the

opening angle of light being greater than 100° is mere optimization.

Moreover, an obviousness analysis requires that one of ordinary skill in the art recognize
a “reasonable expectation of success.” See e.g., M.P.E.P. § 2143.02 (“Reasonable Expectation of
Success Is Required”). Shabtay itself provides no evidence that its inventive solution would
extend to a 100° field of view or beyond. In particular, Shabtay introduces a small amount of
distortion into a lens to increase depth of field, and consequently reduce relative illumination
drop across the field of view:

The disclosed aspects provide a lens design with a relatively uniform
ifumination over the entire sensor area. This design 13 based on a smafl
and deliberate deformation of the leng o obtain anincreased DoF within a
regular lens systemy. The lens is deformed in such a way that the relative
Hoht power projecied by the lens desion near the center of the sensor ig
ipwer than the relative power projected by a conventional lens in a similar
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area of the sensgr. Further, in accordance with the disclosed aspects, the
relative power mrojected by the fens design in the penpheral area of the
sensor is higher thar the relative power projected by a conventional lens in
the peripheral area. Thus, for the tens desigos disclosed herein, the total
fight incident on the sensor i3 substantially equal to the total light
projected by a regular (or conventional y lens onto the sensor,

Shabtay at para. [0040] (emphasis added).

The reference cautions, however, that too much distortion can, itself, cause poor
illumination. (Shabtay at para. [0005]). Shabtay therefore caps this distortion at a field angle of
about 27.11°. (Shabtay at paras. [0075]-[0076]). Perhaps not coincidentally, Fig. 1 (reproduced
annotated below) shows a precipitous decline in relative illumination starting at a field angle of
27.68° (highlighted in yellow). This implies that Shabtay’s correction method can restore
relative illumination up to a field angle of approximately 27°, but after that point the relative

illumination drop becomes

’5.

too steep, necessitating a

level of distortion Shabtay “\ e T
deems undesirable. To \
achieve the claimed

invention, Shabtay’s field

of view for its most

extreme embodiment

(~54°) would need to be

T

essentially doubled
(~100°), and Shabtay

contains no teaching that

Flgurs
the illumination drop-off

would ease or even be salvageable using its method at a 50° or larger field angle. Accordingly,
there is no evidence that one of ordinary skill in the art would have a reasonable expectation of

success in adopting Shabtay’s technique to fields of view exceeding 100°.
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Reply to Office Action of December 11, 2019

For at least the above-described reasons, Applicant respectfully requests reconsideration

and withdrawal of the obviousness rejection as applied to claim 1, and the claims dependent

therefrom.

CONCLUSION

In view of the foregoing Amendment and Remarks, Applicant respectfully submits that

the pending application is in condition for allowance, and such action is respectfully requested.

Dated: March 10, 2020

Respectfully submitted,

By___ /Stephen E. Murray/

Stephen E. Murray

Registration No.: 63,206

PANITCH SCHWARZE BELISARIO & NADEL LLP
Two Commerce Square

2001 Market Street, Suite 2800

Philadelphia, Pennsylvania 19103

(215) 965-1307

(215) 965-1331 (Fax)
smurray@panitchlaw.com (E-Mail)
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Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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WWww.uspto.gov
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PHILADELPHIA, PA 19103 | ART UNIT | PAPER NUMBER |
2872
| NOTIFICATION DATE | DELIVERY MODE |
12/11/2019 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

usptomail @panitchlaw.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

16/432,180 PARENT et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
ALICIA M HARRINGTON 2872 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 6/5/19.
0J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)(] This action is FINAL. 2b) ¥ This action is non-final.

3)O 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.

4)(O Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) [J Claim(s) ___is/are pending in the application.
5a) Of the above claim(s) _is/are withdrawn from consideration.
6) (O Claim(s) is/are allowed.
7) Claim(s) 1-8 is/are rejected.
)
)

8 Claim(s) is/are objected to.

(I
9) [ Claim(s) are subject to restriction and/or election requirement
* If any claims have been determined allowable, 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

http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers
10)(0J The specification is objected to by the Examiner.
11)™ The drawing(s) filed on 6/5/19 is/are: a)¥ accepted or b)(] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
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)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)d Al b)J Some**  ¢)(J None of the:
1.J Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 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)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [J Interview Summary (PTO-413)
Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) P . (s)
’ 4) [ Other:
Paper No(s)/Mail Date 09/12/19.

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20191206
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Application/Control Number: 16/432,180 Page 2
Art Unit: 2872

Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AIA.

Information Disclosure Statement
The information disclosure statement filed on 9/12/19 was considered by the

Examiner.

Claim Rejections - 35 USC § 102

In the event the determination of the status of the application as subject to
AIA 35 U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is
incorrect, any correction of the statutory basis for the rejection will not be
considered a new ground of rejection if the prior art relied upon, and the rationale
supporting the rejection, would be the same under either status.

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.

(a)(2) the claimed invention was described in a patent issued under

section 151, or in an application for patent published or deemed

published under section 122(b), in which the patent or application, as

the case may be, names another inventor and was effectively filed

before the effective filing date of the claimed invention.

34



Application/Control Number: 16/432,180 Page 3
Art Unit: 2872

Claim(s) 1-3 and 5-8 is/are rejected under 35 U.S.C. 102(a) (1)/ (a) (2) as
being anticipated by Shabtray (US20120314296).
Regarding claim 1, Shabtray teaches a miniature wide-angle optical apparatus
comprising:
a light-receiving first surface (lens or image sensor);
a focal plane (at the image sensor);
a total track length (5.531414) measured from a center of the first surface to the
focal plane (see table 1);
a miniaturization ratio with a value less than 3.0 (value is approximately 1.97), the
miniaturization ratio being a ratio of the total track length divided by an image
circle diameter (see figures 1-3); and
a non-linear targeted resolution to intentionally create a zone( center of image) in
an image captured by the miniature wide-angle optical apparatus with a lower
object to image magnification compared to linear targeted resolution, the lower
object to image magnification being used to compensate, at least in part, for a
lower image quality due to at least one of a drop of relative illumination or a drop
of MTF in a zone of the image (see paragraphs 40-42xc )- the lens is designed to
provide lower magnification image centrally so that relative illumination is
substantially uniform.
Regarding claim 2, the miniature wide-angle optical apparatus of claim 1, wherein
the optical apparatus is configured to create a resulting image with a constant
image quality across a whole field of view (see paragraphs 40, 42 and 62).
Regarding claim 3, the miniature wide-angle optical apparatus of claim 1, wherein
a targeted resolution curve has a change of direction near an edge of a field of view

(see figures 11 ad 1).
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Application/Control Number: 16/432,180 Page 4
Art Unit: 2872

Regarding claim 5, the miniature wide-angle optical apparatus of claim 1, wherein
an angle of chief-rays reaching the focal plane is over 20° from an optical axis of
the optical apparatus (see figure 3).

Regarding claim 6, the miniature wide-angle optical apparatus of claim 1, further
comprising a plurality of optical elements, at least one of the plurality of optical
elements defining the first surface (see figures 2-3).

Regarding claim 7, the miniature wide-angle optical apparatus of claim 6, wherein
at least one of the optical elements is made of glass (see table 2).

Regarding claim 8, the miniature wide-angle optical apparatus of claim 1, wherein

the miniaturization ratio value is less than 2.0- value is approximately 1.97.

Claim Rejections - 35 USC § 103

In the event the determination of the status of the application as subject to
AIA 35 U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is
incorrect, any correction of the statutory basis for the rejection will not be
considered a new ground of rejection if the prior art relied upon, and the rationale
supporting the rejection, would be the same under either status.

The following is a quotation of 35 U.S.C. 103 which forms the basis for all
obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained,

notwithstanding that the claimed invention is not identically disclosed

as set forth in section 102, if the differences between the claimed

invention and the prior art are such that the claimed invention as a

whole would have been obvious before the effective filing date of the

claimed invention to a person having ordinary skill in the art to which

the claimed invention pertains. Patentability shall not be negated by

the manner in which the invention was made.
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Application/Control Number: 16/432,180 Page 5
Art Unit: 2872

Claim 4 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Shabtray (US20120314296).
Regarding claim 4, Shabtray fails to specifically disclose an embodiment wherein
the miniature wide-angle optical apparatus of claim 1, wherein an opening angle of
light entering the optical apparatus is over 100°. However, Shabtray teaches using
a wide angle lens. it would have been obvious to one of ordinary skill in the art at
the effective filing date of the claimed invention, since it has been held that where
the general conditions of the claim are disclosed in the prior art, discovering an
optimum workable range involves only routine skill in the art. In re Aller, 105

USPQ 233.

Conclusion
The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure. Hua (US20100002154) teaches HMD with good MTF.

Any inquiry concerning this communication or earlier communications from
the examiner should be directed to ALICIA M HARRINGTON whose telephone
number is (571)272-2330. The examiner can normally be reached on Monday-
Friday 9:30 am -6 pm.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule
an interview, applicant is encouraged to use the USPTO Automated Interview
Request (AIR) at http://www.uspto.gov/interviewpractice.

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
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Application/Control Number: 16/432,180 Page 6
Art Unit: 2872

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.

/ALICIA M HARRINGTON/
Primary Examiner, Art Unit
2872

AMH
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Art Unit ‘ 2872

Examiner Name ‘ A. M. Harrington

Attorney Docket Number ‘ 688266-26U3

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[l any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Stephen E. Murray/ Date (YYYY-MM-DD) 2019-09-12
Name/Print Stephen E. Murray Registration Number Fi3,206

This collection of information is required by 37 CFR 1.97 and 1.98. 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.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 08/12/2019 16/432,180 - GAU: 2872

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.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

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

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

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

[ APPLICATION NUMBER FILING OR 371(C) DATE | FIRSTNAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/432,180 06/05/2019 Jocelyn PARENT 688266-26U3
CONFIRMATION NO. 4827
570 PUBLICATION NOTICE

PANITCH SCHWARZE BELISARIO & NADEL LLP

TWO COMMERCE SGUARE O
2001 MARKET STREET, SUITE 2800

PHILADELPHIA, PA 19103

Title:MINIATURE WIDE-ANGLE IMAGING LENS

Publication No.US-2019-0285847-A1
Publication Date:09/19/2019

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
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, 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
https://portal.uspto.gov/pair/PublicPair. 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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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16432180
Filing Date 0019-06-05
First Named Inventor | Jocelyn PARENT
Art Unit | 2872

Examiner Name

| A. M. Harrington

Attorney Docket Number

‘ 688266-26U3

U.S.PATENTS

Remove

Pages,Columns,Lines where

E).(a_lm*lner Cite Patent Number Kind Issue Date Na”.”e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code? of cited Document .
Figures Appear
1 7944620 P011-05-17 Wang et al.
2 0696520 P017-07-04 | iang et al.

If you wish to add additional U.S. Patent citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document .
Figures Appear

1 0100142062 A1l P010-06-10 KSAMI et al.

2 20140218597 A1 P014-08-07 | ee

3 0120314296 A1 P012-12-13 Shabtay et al.

4 0140029115 Al P014-01-30 LIAO et al. cited in specification
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

16432180

Filing Date

2019-06-05

First Named Inventor | Jocelyn PARENT

Art Unit

‘2872

Examiner Name

| A. M. Harrington

Attorney Docket Number

‘ 688266-26U3

5 0130308206 A1 P013-11-21 Hsu et al. cited in specification
6 0140226222 A1l P014-08-14 HSIEH et al. cited in specification
7 20140285906 A1l P014-09-25 HUANG cited in specification
8 20150253542 A1 P015-09-10 Lin et al. cited in specification
9 0150268446 Al P015-09-24 [CHEN et al. cited in specification
10 0120212839 A1 P012-08-23 Hsu et al. cited in specification
11 0140118526 Al P014-05-01 Sutton et al.

12 20130114150 Al P013-05-09 jKwon

13 P0150116573 Al P015-04-30 Liao

14 0140204477 A1l P014-07-24 SAMI et al.

15 P0160004926 Al P016-01-07 KERNER et al.
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Application Number 16432180

Filing Date 2019-06-05
INFORMATION DISCLOSURE First Named Inventor | Jocelyn PARENT
STATEMENT BY APPLICANT At Un
o nit ‘ 2872
( Not for submission under 37 CFR 1.99)
Examiner Name | A. M. Harrington

Attorney Docket Number ‘ 688266-26U3

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines
where Relevant

. . 5
Applicant of cited Passages or Relevant T
Document

Figures Appear

Examiner| Cite | Foreign Document Country Kind [ Publication
Initial* No | Number3 Code2i Code4| Date

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

1 Int'l Search Report issued 04/10/217 in Int'l Application No. PCT/IB2016/001808

nternational Preliminary Report on Patentability issued 07/05/2018 in Intemational Application No. PCT/
B2016/001808

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered |

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in confoermance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.18

52



Application Number 16432180

Filing Date 2019-06-05

INFORMATION DISCLOSURE

First Named Inventor | Jocelyn PARENT

STATEMENT BY APPLICANT ———— ‘2872

( Not for submission under 37 CFR 1.99)
Examiner Name | A. M. Harrington

Attorney Docket Number ‘ 688266-26U3

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)}(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 {p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Stephen E. Murray/ Date {YYYY-MM-DD) 2019-09-12

Name/Print Stephen E. Murray Registration Number b3,206

This collection of information is required by 37 CFR 1.97 and 1.98. 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.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upeon 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 authaority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information soclicited
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 fo 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.8.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 the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Docket No.: 688266-26U3
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Jocelyn PARENT et al.
Application No.: 16/432,180 Confirmation No.: 4827
Filed: June 5, 2019 Art Unit: 2872

For:. MINIATURE WIDE-ANGLE IMAGING LENS ~ Examiner: A. M. Harrington

INFORMATION DISCLOSURE STATEMENT (IDS)

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

Pursuant to 37 CF.R. §§ 1.56, 1.97, and 1.98, the attention of the United States Patent
and Trademark Office is hereby directed to the references listed on the attached PTO/SB/08. It
is respectfully requested that the information be expressly considered during the prosecution of
the above-identified application, and that the references be made of record therein and appear

among the “References Cited” on any patent to issue therefrom.

In accordance with 37 C.F R. § 1.98(d)(1) on the attached PTO/SB/08, certain foreign
and non-patent literature references are not supplied because they were previously cited by or
submitted to the Office in prior U.S. Patent Application No. 15/384,900 filed December 20, 2016
and relied on in the above-identified application for an earlier effective filing date under

35US.C. § 120:
In accordance with 37 C.F R. § 1.97(g), the filing of this Information Disclosure

Statement shall not be construed as a representation that a search has been made. In accordance

with 37 C.F.R. § 1.97(h), the filing of this Information Disclosure Statement shall not be
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Application No. 16/432,180

Docket No.: 688266-26U3#

construed to be an admission that the information cited in this Information Disclosure Statement

is, or is considered to be, material to patentability as defined in 37 C.F.R. § 1.56(b).

It is submitted that the Information Disclosure Statement is in compliance with

37 C.F.R. § 1.98, and the Examiner is respectfully requested to consider the listed references.

Applicant believes no fee is due with this response. However, if a fee is due, please

charge our Deposit Account No. 50-1017, under Order No. 688266.0065 from which the

undersigned is authorized to draw.

Dated: September 12, 2019

Respectfully submitted,

By___ /Stephen E. Murray/

Stephen E. Murray

Registration No.: 63,206

PANITCH SCHWARZE BELISARIO & NADEL LLP
Two Commerce Square

2001 Market Street, Suite 2800

Philadelphia, Pennsylvania 19103

(215) 965-1307

(215) 965-1331 (Fax)
smurray@panitchlaw.com (E-Mail)
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Electronic Acknowledgement Receipt

EFS ID: 37144079
Application Number: 16432180
International Application Number:
Confirmation Number: 4827

Title of Invention:

MINIATURE WIDE-ANGLE IMAGING LENS

First Named Inventor/Applicant Name:

Jocelyn PARENT

Customer Number:

570

Filer:

Stephen Murray/Katie Carlson

Filer Authorized By:

Stephen Murray

Attorney Docket Number: 688266-26U3
Receipt Date: 12-SEP-2019
Filing Date: 05-JUN-2019

Time Stamp: 12:39:30

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)l Multll .Pages
Number Message Digest | Part/.zip| (ifappl.)
345772
1 Non Patent Literature IPRP_Ch.PDF no 9
d7c7e40db0ad 1407390622d3714beS5e1c

13320e

Warnings:
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Information:

1034922
) Information Disclosure Statement {(IDS) | Information_Disclosure_State no 5
Form (SB08) ment_Fillable_PDF.pdf
d5f94d14d2083919c819ad8b8eadad643ad]
ce58d
Warnings:
Information:
97671
3 Transmittal Letter IDS_Transmittal.PDF no 2
0e9a2375106abdee1358bc2f239265c5ab9)|
Warnings:
Information:
Total Files Size (in bytes){ 1478365

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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PATENT COOPERATION TREATY PCT/1B2016/001808
ADVANCE E-MAIL From the INTERNATIONAL BUREAU

PCT "

NOTIFICATION CONCERNING
TRANSMITTAL OF COPY OF INTERNATIONAL
PRELIMINARY REPORT ON PATENTABILITY

(CHAPTER I OF THE PATENT COOPERATION SIMMONS, John, D.
TREATY) Panitch Schwarze Belisario & Nadel LLP
(PCT Rule 44bis.1(c)) One Commerce Square

2005 Market Street, Suite 2200
Philadelphia, PA 19103
ETATS-UNIS D' AMERIQUE

Date of mailing (day/month/year)
05 July 2018 (05.07.2018)

Applicant's or agent's file reference

688266-26WO IMPORTANT NOTICE

International application No. International filing date (day/month/year) Priority date (day/month/year)

PCT/IB2016/001808 23 December 2016 (23.12.2016) 23 December 2015 (23.12.2015)

Applicant
6115187 CANADA, D/B/A IMMERVISION, INC.

The International Bureau transmits herewith a copy of the international preliminary report on patentability (Chapter I of the Patent
Cooperation Treaty)

The International Bureau of WIPO Authorized officer
34, chemin des Colombettes

1211 Geneva 20, Switzerland CeCIIe Chatel

Facsimile No. +41 22 338 82 70 e-mail: ro.ib@wipo.int

Form PCT/IB/326 (January 2004)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter I of the Patent Cooperation Treaty)

(PCT Rule 44bis)

Applicant’s or agent’s file reference FOR FURTHER ACTION See item 4 below

688266-26 WO

International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/IB2016/001808 23 December 2016 (23.12.2016) 23 December 2015 (23.12.2015)

International Patent Classification (8th edition unless older edition indicated)
See relevant information in Form PCT/ISA/237

Applicant
6115187 CANADA, D/B/A IMMERVISION, INC.

1.  This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the
International Searching Authority under Rule 44 bis.1(a).
2. This REPORT consists of a total of 8 sheets, including this cover sheet.

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a
reference to the international preliminary report on patentability (Chapter I) instead.

3. This report contains indications relating to the following items:
}I{ Box No. I Basis of the report
Box No. II Priority
Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability
Box No. IV Lack of unity of invention
Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or

industrial applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited
Box No. VII Certain defects in the international application
Box No. VIII Certain observations on the international application

X XX L0

4.  The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from
the priority date (Rule 44bis .2).

Date of issuance of this report
26 June 2018 (26.06.2018)

The International Bureau of WIPO Authorized officer

34, chemin des Colombettes 2
1211 Geneva 20, Switzerland Cécile Chatel

Facsimile No. +41 22 338 82 70 e-mail: ro.ib@wipo.int

Form PCT/IB/373 (January 2004)
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To:
SIMMONS, JOHN D.
Panitch Schwarze Belisario & Nadel LLP

2005 Market Street, Suite 2200
Philadelphia, Pennsylvania

PCT

WRITTEN OPINION OF THE
One Commerce Square INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

United States of America, 19103 Date of mailing 10 April 2017 (10-04-2017)
(day/month/year)

Applicant's or agent's file reference FOR FURTHER ACTION

688266-26WO See paragraph 2 below

International application No. International filing date (day/month/year)| Priority date ([day/month/vear)

PCT/IB2016/001808 23 December 2016 (23-12-2016) 23 December 2015 (23-12-2015)

International Patent Classification (IPC) or both national classification and IPC
IPC: G02B 13/06 (2006.01), GO2B 1/02 (2006.01), GO02B 11/18 (2006.01)

Applicant
6115187 CANADA, D/B/A IMMERVISION, INC.

1. This opinion contains indications relating to the following items:

w BoxNo. 1 Basis of the opinion
|7 BoxNo. II Priority
" BoxNo.III  Non-establishment of opinion with regard to novelty, inventive

¥| BoxNo.IV  Lack of unity of invention

v and explanations supporting such statement

™ BoxNo. VI  Certain documents cited

i Box No. VII  Certain defects in the international application

w BoxNo. VIII Certain observations on the international application

2. FURTHER ACTION

Searching Authority will not be so considered.

before the expiration of 22 months from the priority date, whichever expires later.
For further options, see Form PCT/ISA/220.

s BoxNo. V Reasoned statement under Rule 43bis.1(a)(1) with regard to novelty, inventive step or industrial applicability; citations

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the International
Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority other than this one to be
the TPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written opinions of this International

If this opinion is, as provided above, considered to be a written opinion of the IPEA,
reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form PCT/ISA/220 or

step and industrial applicability

the applicant is invited to submit to the IPEA a written

Name and mailing address of the ISA/CA Date of completion of this opinion
Canadian Intellectual Property Office

Place du Portage I, C114 - 1st Floor, Box PCT
50 Victoria Street

Gatineau, Quebec K1A 0C9 06 April 2017 (06-04-2017)
Facsimile No.: 001-819-953-2476

Authorized officer
Patrick Abou-Antoun (819) 639-1681

Form PCT/ISA/237 (cover sheet) (January 2015)
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WRITTEN OPINION OF THE International application No

INTERNATIONAL SEARCHING AUTHORITY PCT/IB2016/001808

Box No I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:

the international application in the language in which it was filed.

! a translation of the international application into which is the language of a translation
furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. ™ This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to this
Authority under Rule 91 (Rule 43bis.1(a))

3. ¢ Withregard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been established
on the basis of a sequence listing:

a. . = forming part of the international application as filed:
 in the form of an Annex C/ST.25 text file.

" on paper or in the form of an image file.

™ furnished together with the international application under PCT Rule 13fer.1(a) for the purposes of international search only in the
b form of an Annex C/ST.25 text file.

c. [ furnished subsequent to the international filing date for the purposes of international search only:
™ in the form of an Annex C/ST.25 text file (Rule 13fer.1(a)).

™ on paper or in the form of an image file (Rule 137er.1(b) and Administrative Instructions, Section 713).

In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required statements that
the information in the subsequent or additional copies is identical to that in the application as filed or does not go beyond the application
as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No I) (January 2015)) Page 2 of 7
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/IB2016/001808

Box No. IV Lack of unity of invention

1.7 In response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has, within the applicable time limit:

paid additional fees
paid additional fees under protest and, where applicable, the protest fee
paid additional fees under protest but the applicable protest fee was not paid

not paid additional fees

2. iwt This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to pay
additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is

i complied with.

v not complied with for the following reasons:

The claims are directed to a plurality of inventive concepts as follows:

Group L:

Claims 1-8 are directed to a miniature wide-angle optical apparatus comprising a first group of at least three optical elements, the first group
having negative power in a paraxial region; a second group of optical elements including an aperture stop and an optical element located
immediately in front of or behind the aperture stop, the first group being arranged on an object side of the second group; and a third group of at
least two optical elements, the third group being arranged on an image side of the second group, the optical apparatus having a miniaturization
ratio with a value less than 3.0, the miniaturization ratio being a ratio of a total track length measured from a center of a first surface of the
optical apparatus to a focal plane divided by an image circle diameter.

Group II:
Claims 9-11 are directed to a method to design a wide-angle optical apparatus, the method comprising providing non-linear targeted resolution to
intentionally create a zone in an image captured by the wide-angle optical apparatus with a higher number of pixels compared to linear targeted
resolution, the higher number of pixels being used to compensate, at least in part, for a lower image quality due to at least one of a drop of relative
illumination or a drop of MTF in a zone of the image.

4. Consequently, this opinion has been established in respect of the following parts of the international application:

w all parts.

™ the parts relating to claim Nos.
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/IB2016/001808

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 1-11 YES
Claims NONE NO

Inventive step (IS) Claims 9-11 YES
Claims 1-8 NO

Industrial applicability (IA) Claims 1-11 YES
Claims NONE NO

2. Citations and explanations:

GROUP 1

Reference is made to the following documents:

D1:  US2010/0142062 Al (ASAMI et al.) 10 June 2010 (10-06-2010)

D2:  US2014/0218597 Al (LEE) 07 August 2014 (07-08-2014)

D3:  US2012/0314296 Al (SHABTAY et al.) 13 December 2012 (13-12-2012)

D1 discloses a compact imaging lens comprising three groups of optical elements.
D2 and D3 disclose an imaging lens having a miniaturization ratio with a value less than 3.0.

The inventive concept of claims 1-8 is considered to be a miniature wide-angle imaging lens having a miniaturization ratio, of a total track length
from the center of a first surface to a focal plane by an image circle diameter, with a value less than 3.0, wherein the imaging lens includes, a first
group of at least three optical elements, a second group including an aperture stop and an optical element immediately in front of or behind the
aperture stop, and a third group of at least two optical elements.

Novelty

Claims 1-8 are considered to be novel and comply with Article 33(2) of the PCT as the characteristic features of these claims are not specifically
disclosed in the prior art documents D1-D3.

Inventive Step

Claims 1-8 do not comply with Article 33(3) of the PCT. The subject matter described and claimed in these claims cannot be considered to
present an inventive step having regard to D1 in view of D2, D3 and common knowledge in the art.

Regarding independent claim 1, D1 discloses a compact wide-angle optical apparatus comprising:

a first group (L1, L2, L3 in figure 1) of at least three optical elements, the first group having negative power (paragraph [0014]);

a second group (St, L4 in figure 1) of optical elements including an aperture stop and an optical element located immediately in front of or
behind the aperture stop, the first group being arranged on an object side of the second group (see figure 1); and

a third group (L5, L6 in figure 1) of at least two optical elements, the third group being arranged on an image side of the second group (see figure

1).
The subject matter of claim 1 differs from D1 in that the optical apparatus has a miniaturization ratio with a value less than 3.0, the

miniaturization ratio being a ratio of a total track length measured from a center of a first surface of the optical apparatus to a focal plane divided
by an image circle diameter.

(continued in Supplemental Box)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/IB2016/001808

Box No. VII.  Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully
supported by the description, are made:

A statement in an application implying that protection may be expanded in some vague and not precisely defined way (ex: to cover the "spirit"
of the invention), such as that found in paragraph [0044], does not comply with PCT Article 6.
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INTERNATIONAL SEARCHING AUTHORITY PCT/IB2016/001808

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of: Box No. V

However, this feature cannot be considered inventive since an optical apparatus having a miniaturization ratio with a value less than 3.0 is
known in the art. For example, D2 discloses a compact lens system having a total track length of 3.90mm and an image circle diameter of
4.536mm (paragraph [0056]); this corresponds to a miniaturization ratio of 0.86. Similarly, D3 discloses a compact lens system having a ratio of
total track length to an image circle diameter being less than about 1.172 (paragraph [0022]).

Regarding dependent claim 2, see D1: paragraph [0065].

Regarding dependent claim 4, see D1: paragraph [0163].

Regarding dependent claim 5, see D2: paragraph [0056]; D3: paragraph [0022].

Dependent claims 3 and 6-8 do not contain any additional features or characteristics which, in combination with the features of any claim to
which they refer, meet the requirements of the PCT with respect to inventive step (Article 33(3) PCT). The elements recited in these claims
represent either features that are already known from the prior art, or common design and implementation details which are well known to a
person skilled in the art.

Industrial Applicability

Claims 1-8 are directed to a miniature wide-angle optical apparatus. As such, the subject matter of claims 1-8 is considered to be industrially
applicable, and thus the claims comply with the requirements of Article 33(4) of the PCT.

GROUP 11

Reference is made to the following document:
D3:  US2012/0314296 Al (SHABTAY et al.) 13 December 2012 (13-12-2012)

D3 discloses a method for designing an optical apparatus in order to provide a uniform illumination over an entire sensor area.

The inventive concept of claims 9-11 is considered to be a method to design a wide-angle optical apparatus, the method comprising providing
non-linear targeted resolution to intentionally create a zone in an image captured by the wide-angle optical apparatus with a higher number of
pixels compared to linear targeted resolution.

Novelty and Inventive Step

Claims 9-11 are considered to be novel and inventive as the characteristic features of these claims are not specifically disclosed in the prior art
document D3.

Regarding independent claim 9, D3 discloses a lens design having a relatively uniform illumination over an entire sensor area, the design being
based on a small and deliberate deformation of the lens to obtain an increased depth of field within a regular lens system. The lens is deformed in
such a way that the relative light power projected by the lens design near the center of the sensor is lower than the relative power projected by a
conventional lens in a similar area of the sensor. Furthermore, the relative power projected by the lens design in the peripheral area of the sensor
is higher than the relative power projected by a conventional lens in the peripheral area (paragraph [0040]).

However, D3 fails to teach or fairly suggest a method for designing a wide-angle optical apparatus, wherein the method comprises providing
non-linear targeted resolution to intentionally create a zone in an image captured by the wide-angle optical apparatus with a higher number of
pixels compared to linear targeted resolution, the higher number of pixels being used to compensate, at least in part, for a lower image quality due
to at least one of a drop of relative illumination or a drop of MTF in a zone of the image.

As such, claims 9-11 are considered novel and inventive as required by PCT Articles 33(2) and 33(3).

(continued in Supplemental Box)
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Supplemental Box
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Industrial Applicability

Claims 9-11 are directed to a method for designing a wide-angle optical apparatus. As such, the subject matter of claims 9-11 is considered to be
industrially applicable and thus complies with the requirements of Article 33(4) of the PCT.
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Receipt is acknowledged of this non-provisional utility 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 FIRST INVENTOR, 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 corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction 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 provided that the request is grantable.

Inventor(s)
Jocelyn PARENT, Montreal, CANADA;
Simon THIBAULT, Quebec City, CANADA;
Patrice ROULET, Montreal, CANADA;
Hu ZHANG, Montreal, CANADA;
Pascale NINI, Montreal, CANADA,;
Pierre KONEN, Saint-Bruno, CANADA;
Applicant(s)
6115187 Canada, Inc. d/b/a ImmerVision, Inc., Montreal, CANADA;

Power of Attorney: The patent practitioners associated with Customer Number 000570

Domestic Priority data as claimed by applicant
This application is a CON of 15/384,900 12/20/2016
which claims benefit of 62/298,795 02/23/2016
and claims benefit of 62/387,409 12/23/2015

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
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Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 06/12/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/432,180

Projected Publication Date: 09/19/2019

Non-Publication Request: No

Early Publication Request: No

Title

MINIATURE WIDE-ANGLE 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
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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).

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
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Attorney Docket Noo 6BR260-2612

INVENTOR™S COMBINED
DECLARATION (37 CFR 1.63) AND ASSIGNMENT
(Utitity Patent Apphication)

A # below-named invenor/assignor of a corialn new wid useiud invention forwhich { have
exeeuted un application for Letters Pateat entitled:

Minfgture Wide-Anphe Imupiog Lens

DECLARATION

| hereby declare that

This Declaration is directed to United States application number J5384808 filed on Begsuher 28
2816

The above-identified application was wnade or authorized w be made by me,

| believe that | am the original inventor or an original joint inventor of a claimed hivendion i the
apphication.

! heveby ncknow fedge that any wilitul false stlement mada i this Declaration s punishable
ander 18 1,50, 1001 by fine or imprisonment of solmers thaw five (3) vears, or both,

Note 1o Inventor: 37 O R, & L631e) stttes: "A pryson may nod exedule an oath or deciaration
for an appiication unless that person bus reviewed and understands the contents of the
application, including the claims, and {5 aware of the duly to disclose to the ()E’Eif‘c u?i
information kuown o the person to be material 1o paientability as defined m § 15

ANSIGMMINT

WHEREAR, I (“ASSIGNOR} destre/am obligated to assign (o the below-named ASSIGNEER
the inveniion dentified above;

WHEREAS, ("ASSIGNEE")

6115187 Canada, lne, ¢/b/a ImmerVision, e
{a Canadian Corporation)
2026 University Street, buite 2334
Montresl, Quebee
Canads H3IA 2AS

is desirous of acquiring the entire right, title and inierest i and 1o the Invention throughout the
United States and the world, and aii ight. tile snd byerest i, o and under any and all Letters
Patent of the United States and all couptries 1 ;rwghmzi the world,

BREREG-26112 !
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FOR GOODand VALUADBLE CONSIDERATE :’*,5 thees B broeeiptaod suilin
bereby soknowledpged, ASBIGNOR(SY, intending 10 be lepally bound, do he

ey of which are

ALTEHTIRE fw vepreseniatives 1o msert above e Bling date and
application nnnber ni tE ¢ g cattvirwhonthese are hoown

xi Al ’x%%ii;N PRANSFER and CONMEY (o ASSHGMEE the whole and entive righi, tiic and
st for the Linited Saies and s posseasions and toreitories and all foraign countries inand 1o
the byvernion which is dise iwm, i the ubove-fdentifisd patent application, ands v and 1o any and
] putent appiications relaied therswo ncluding, butwet inited o, all provisionals, non-
provisionals, divisivnals, continuations, cominuations-in-part, substiutes, seexaminations,
reissues and all other anplications for patont which hove boen or shiall be filed inthe United
States and all fvelpn countrics on the %zwcmzm ali orviginnd, peissued and wexamined p § Aty

wid extensions thereo! which have boen orsha e United Stales and all forsign

sounities on the vvention wethe Sl codod the tenm o e iue which the patenils) may be
granted, uy fully and entirely vy the smne woudd have boen held by the undersigoed

>
ASRIGNORR) bud this Assignment not bess made; and spee ifeaty macioding o0 vighus of
priority created by the above patent apphvation endes sy reaty, comvention or law velating

thereio;

AUTHORIZE and REQUEST the ssun
prlents granted on the wvention do ARSI

shority w issue any and all Untied Sintesoand loreign
CINEE:

ARZANT and REPRENENT iy po sssmuacai gent, mongage, license orothor agrsemi
abfseung the rights and property baesin a,:nmq«;;i bas been o wil be made 1o otbecs by
ASSIGHORES), and im the full « dahit s convey the smme a8 berein expressed 1s possessed by
ASSIGMNOR(S Y

ADRER ad UNDERTARTD, when reguestedt and i the expenss of ABSHGNEE, o carry out in

gonxd Tolth the intent and purpose of this Ausslgnment, ASRGNORGS) will execnic all nos-

pm%«;ag{mah divisionals, cominnaiions, vontiniations-in-part, substitules, reosaminations,

reiseues, and all other patent appiications on the fvertion: executy all lawfid cuths, declavations,

assignmets, powers of attorney and ofher papers) compunivae 0 ASMIGNEE all facts known

i ASSIONOR(S) relating to the invention and the history thereol, and gonerally do everyibing
suibie which ASSIGMEN shal) consbles desivable for vesting Utle o the invention in

v

ASSIGNEE, and for securing msintimng aad enforcing proper patent protection for the
invention; all without further commpensation 1o ASSHGNOR{S),

GRAEZG6-26EIE
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First Joint Ioventoy/Assignon

. AT e _
Date: £ 01701~ Sigrature:

Typed Legal Hams:  Joueiyn Parent

Second Joint Tnventor/Assignon

Date:

10810

Typed Legal Name:  Stmon Thibault

R

Thivd Inventor/dssigno —— e

o T it . =t
T £ O 7‘{{ Stgnature
Typed Legal Namae:
Fourth Joint Yaventor/Assigaor:
I
Dater o, 1O 31l f1 0 Signatue:
TSN CAEERR BRI,
:;\“J\." { K .
’ Typed Legal Wame:
Fifth Jeint Inventor/Assignors

Signature

=
Typed Legal Name:  Plorre Konan

GREZSG-2GLD

Yo}
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Modifed PRHEAIAEIB Y

Applicant: §113187 Canndy, Tnc. 4%/ lopnerVistow, fne

LGENERAL POWER OF ATTORNEY BYPATENT APRLICANT (USEIY

1 heveby revoke afl previcus powers of asttorney given i the patent application identified

in the attached Transmittal Lotter
! hereby anpoint the Paactitfoners assosiated with Customer Mo, 000570 ax myiour

attorneyaagents 1 travsset all bushress i the U8, Patent sl Trademark Offios fo conpection

therewith,
T am the Apphicant:
{71 brventor or Joint Ioventor
{71 Legal Repressstative of a Deceased or Legally huapacitated loventor

Assignee or Person to Whesn the ventor i Usder an Obligation to Assigs

T Parson Who Qtherwise Shows Sofficient Propristary Interest (e.8.a patition
under 37 CFR 148X 2) was granted in the spplicalion or i owre mi\ being fled
3oyt dovunend)

2

The andersigned Repressutative of Applicant states that hedshe s suthorized and

enipowered o sigs this dovuraent s behall of Applicant,

v\

Meave address all corvespondancs to Costomer N, 00378, nanady, PANYTCH
SCHWARZE SELISARIO & NADEL LLP, Gne Conunerce Sguarg, 2008 Market Biree

Sufts 2200, Philndeiphia, P& 19103, eanail address: wsptoenaii@paniichlaweon, Please direst

alf communications amd telephone calls fo the attormydagent kentified in the attached

Transnuittal Letten.
Apphcant 113187 Cansdy, Ing. &% homerVisioy, Ine.

Mane of Represemative of Applicsat:  Pracals Nivg

Title of Representative of Applicwnty | Presidunt and Ulde! Bxecative Officer

st Dates

£
i)
be
o
177
%
v
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

MINIATURE WIDE-ANGLE IMAGING LENS

First Named Inventor/Applicant Name:

Jocelyn PARENT

Filer:

Stephen Murray/Andrea Bennett

Attorney Docket Number:

688266-26U3

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sul:’-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 300 300
UTILITY SEARCH FEE 1111 1 660 660
UTILITY EXAMINATION FEE 1311 1 760 760
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description

Fee Code

Quantity

Amount

Sub-Total in

USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1720
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Electronic Acknowledgement Receipt

EFS ID: 36209546
Application Number: 16432180
International Application Number:
Confirmation Number: 4827
Title of Invention: MINIATURE WIDE-ANGLE IMAGING LENS
First Named Inventor/Applicant Name: Jocelyn PARENT
Customer Number: 00570
Filer: Stephen Murray/Andrea Bennett
Filer Authorized By: Stephen Murray
Attorney Docket Number: 688266-26U3
Receipt Date: 05-JUN-2019
Filing Date:
Time Stamp: 14:29:46
Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1720
RAM confirmation Number 060619INTEFSW 14302900
Deposit Account 501017
Authorized User Andrea Bennett

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document . .. . File Size(Bytes)/ Multi Pages
Document Description File Name ( y ) . . 9
Number Message Digest | Part/.zip| (ifappl.)
1256148
. Application_Data_Sheet_Fillabl
1 Application Data Sheet PP - - - no 10
e_PDF.pdf
14448c1f5518131c6a727aac4deb721c6811
7a98
Warnings:
Information:
154079
2 Specification Application.PDF no 13
e2f073c270605c050249f2afae00958b2e50)
ce3a
Warnings:
Information:
161030
Drawings-only black and white line .
3 9 y bla Drawings.PDF no 5
drawings
56dd9f18c816df5a27be3f70d10228291a10f
e9bc
Warnings:
Information:
183268
4 Qath or Declaration filed Declaration.PDF no 3
56fe3adf11ed3cd01a70e03cd 22484960765
Ocal
Warnings:
Information:
68896
. Transmittal_for_Power_of_Atto
5 Transmittal Letter - = - - no 1
rney.PDF
de07f3981fd586921d66114f1c8a46e32¢57|
Warnings:
Information:
633740
General_Power_of_Attorney.
6 Power of Attorney " PDE y no 1
8fd1bd131453c8bb208d6ab06798bf42199
3ce%b
Warnings:
Information:
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34964

7 Fee Worksheet (SB06) fee-info.pdf no 2
e998b666e598024b8f3db88375a153f43a8|
8a0dd
Warnings:
Information:
Total Files Size (in bytes){ 2492125

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIA/ 4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are reguired to respond to a collection of information unless it contains a valid CMB control number.

.. Attorney Docket Number | 688266-26U3
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MINIATURE WIDE-ANGLE IMAGING LENS

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

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

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor [1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Mr. [] Poceiyn | PARENT e
Residence Information (Select One) US Residency e Non US Residency Active US Military Service
City [Montreal J|country of Residence i E~ |

Mailing Address of Inventor:

Address 1 BOO rue Gordon
Address 2 Apartment No. 303
City | lVIontreaI | State/Province ‘ pC
Postal Code ‘ |H4G 2R9 ‘ Countryi ‘ )CA
Inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
e || [pimon | [THIBAULT e
Residence Information (Select One) US Residency (@ Non US Residency Active US Military Service
City [RQuebecCity J|Country of Residence i kA |

Mailing Address of Inventor:

Address 1 281 av de Gaudarville
Address 2
City | puebec City I State/Province ‘ pC
Postal Code ‘ |G2G T ‘ Country i ‘ )CA

Remove
Inventor 3

Legal Name

EFS Web 2.2.13
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PTO/AIA/ 4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | 688266-26U3

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MINIATURE WIDE-ANGLE IMAGING LENS

Prefix| Given Name Middle Name Family Name Suffix
e [+ Patrice | ROULET e
Residence Information (Select One) US Residency (@) Non US Residency Active US Military Service

City |Montreal ||country of Residence i kA |

Mailing Address of Inventor:

Address 1

P020 University Street

Address 2

Suite 2320

City | lVIontreaI

I State/Province

| e

Postal Code

\ |H3A 2A5

‘ Countryi

| foa

Inventor ¢4

Remove

Legal Name

Prefix| Given Name

Middle Name

Family Name

Suffix

Hu

M|

VHANG

Residence Information (Select One)

US Residency

(® Non US Residency

Active US Military Service

City

Montreal

J|country of Residence i

E |

Mailing Address of Inventor:

Address 1

3645 rue Sherbrook East

Address 2

Apartment 203

City

| lVIontreaI

I State/Province

| e

Postal Code

‘ |H1W 1E5

‘ Countryi

[ foa

Remove

Inventor |5
Legal Name

Family Name Suffix

I I

(® Non US Residency Active US Military Service

Prefix| Given Name Middle Name

Ns. EI Fascale |

Residence Information (Select One)

US Residency

B |

Montreal ||country of Residence i

City

Mailing Address of Inventor:

Address 1 |1070 Bleury Street

Address 2 1901

City | IVIontreaI I State/Province ‘ pc
Postal Code | H2z 1N3 | Countryi | fca

EFS Web 2.2.13
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Attorney Docket Number | 688266-26U3

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MINIATURE WIDE-ANGLE IMAGING LENS

Remove
Inventor |6

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
e [+] Pierre | KONEN e
Residence Information (Select One) US Residency () Non US Residency Active US Military Service
city |FaintBruno J|Country of Residence i E~ |

Mailing Address of Inventor:

Address 1 P025 rue de la regence

Address 2

City | [aint-Bruno | state/Province ‘ pC

Postal Code ‘ P3V4BY ‘ Countryi ‘ ’CA

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

generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 GFR 1.33(a).

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

Customer Number DO570

Email Address usptomail@panitchlaw_.com | [ Add Email | |Remove Email

Application Information:

Title of the Invention INIATURE WIDE-ANGLE IMAGING LENS

Attorney Docket Number| 688266-26U3 Small Entity Status Claimed [ |

Application Type Nonprovisional -
Subject Matter tility -
Total Number of Drawing Sheets (if any) i} Suggested Figure for Publication (if any)

EFS Web 2.2.13
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PTO/AIA/ 4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | 688266-26U3

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | MINIATURE WIDE-ANGLE IMAGING LENS

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.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 7
filed application

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

Representative Information:

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 US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 10570

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.8.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim 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” field blank.

Prior Application Status | Pending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD})

[Continuation of 15/384900 2016-12-20

4

EFS Web 2.2.13
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

688266-26U3

Application Number

Title of Invention | MINIATURE WIDE-ANGLE IMAGING LENS

Prior Application Status | [Expired - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD}
[15/384900 [Claims benefit of provisional ~| 62/298795 2016-02-23
Prior Application Status | [Fxpired -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[15/384900 [Claims benefit of provisional ~ 62/387409 2015-12-23

by selecting the Add button.

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

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. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i){(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number

Countryi Filing Date (YYYY-MM-DD) Access Coc:lei (if applicable)

Remove

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

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.

EFS Web 2.2.13
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Attorney Docket Number | 688266-26U3

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MINIATURE WIDE-ANGLE IMAGING LENS

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below)} and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is 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 State Intellectual Property Office of the People’s Republic of
China (SIPQO), the World Intellectual Property Organization (WIPQO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersignhed hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign |IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

EFS Web 2.2.13
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Attorney Docket Number | 688266-26U3

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MINIATURE WIDE-ANGLE IMAGING LENS

Applicant Information:

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

Applicant {1

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

identified in this section.

® Assignee Legal Representative under 35 US.C 117 Joint Inventor

Person to whom the inventor is obligated to assign. 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 Organization check here. X

Organization Name | k145187 Canada, Inc. d/b/a ImmerVision, Inc.

Mailing Address Information For Applicant:

Address 1 P020 University Street

Address 2 Suite 2320

City Montreal State/Province Qc
Countnﬂ | CA Postal Code H3A 2A5
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 substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.

EFS Web 2.2.13
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L Attorney Docket Number | 688266-26U3
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MINIATURE WIDE-ANGLE IMAGING LENS

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 assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []
Prefix Given Name Middle Name Family Name Suffix

. | u

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City I State/Province
Countryi I Postal Code
Phone Number ‘ Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
. Add
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is hot checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or mare joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all jeoint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature [/Stephen Murray/ Date (YYYY-MM-DD)| 2019-06-05
First Name Istephen Last Name | Fvlurray Registration Number 3,206
Additional Signature may be generated within this form by selecting the Add button. Add

EFS Web 2.2.13

100



PTO/AIA/ 4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

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

L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

688266-26U3

Application Number

Title of Invention | MINIATURE WIDE-ANGLE IMAGING LENS

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.

EFS Web 2.2.13

101



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.5.C. 552) and the Privacy
Act (5U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

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

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

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 1674, 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 CooperationTreaty.

Arecord in this system of records may be disclosed, as a routine use, to ancther federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enfercement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.

EFS Web 2.2.13

102




100

134

Figure 1

103



200

230
218
s 214 240
Al 7
232
242 | 280
222 / 224 928 &
b o
21 ) 2 221 \_.?_,44__
223 298
220
234
: ]
250 !
Figure 2

104



I I

! /
Ll e -
v S Y _MM_J _
[, &

300

330

o

X

Figure 3

105



(%)

illnmination

[N

.

Relat

A

g
%]

B
[#]

L
%)

I3
oA

[%]

bor

%4

420

5]
)

S5 50

]

s
%]
k.

b4

0
Ca
%]

Field of view angle {7}

L
%]

Figure 4

MITF{%)

t

)

]
o]

s
L=

£}
o

[ ¥
(%]

s

[
]

%]

Bttt R S v & x x g g
o e XNy
» 9

gy 1,

505

&

0o

B A .
; .!di’."i“‘".

o]

20 s 50 55

AR A

Joeh
(%)

Field of view angle {°}

84

[}

Figure 5

106




=]

]
13

[1y] )

v ki)

(./9o0d) uanjosay

BG

[}
(]

)

oA

Field of wiew angle £}

Figure 6

f.
[onm
-
s
| P
o

,4
L

o]
]
[
| Lo
A
i
Yy o] L1 o) a4}
el 12 — =

b S5pamd) uorprygogay

%]
h

e

&8

50

_n;

g

e~

%

Field of view angle {*}

Figure 7

107



Attorney Docket Noo 6BRI60-2612

INVENTOR™S COMBINED
DECLARATION (37 CFR 1.63) AND ASSIGNMENT
(Utitity Patent Apphication)

A below-named inventor/assignor of a coraln new wid useiud invention for which { have
exeeuted un application for Leters Pateal entitled:

Minlgture Wide-Anphe Imupiog Lens

DECLARATION

| hereby declare that

This Declaration is directed to United States application number J3384800 filed on Begsuher 28
2816 o

The above-identified application was wnade or authorized 1w be made by me,

| believe that | am the original inventor or an original joint inventor of a claimed fnvendion i the
apphication.

| hereby acknowledge that any wiliful false statement made in this 1x eclaration s punishable
ander 18 1,50, 1001 by fine or imprisonment of nolmers than fve (3) vears, or both,

Note 1o Inventor: 37 O R, & L630e) sttes: "A pryson may nod exedule an oath or deciaration
for an appiication unless that person bus revieved and understands the contents of the
application, including the claims, and s aware of the duly to disclose to the ()E’Eif‘c u?i
information kpown o the person to be material 10 paientability as defined m § 15

ARSIGMMINT

WHEREAR, I (“ASSIGNOR} destre/am obligated to assign o the below-named ASSIGNEER
the invention wdentified above;

WHEREAS, ("ASSIGNEE")

6115187 Canada, lne, ¢/b/a ImmerVision, fue
{a Canadian Cerporation)
2026 University Street, buite 2334
Montresl, Quebee
Canads H3IA 2AS

is desirous of acquiring the entire right, title and injerest i and 1o the Invention throughout the
United States and the world, and aii ight, tile and byerest i, o and under any and all Letters
Patent of the United States and all conptries 1 ;rwghmzi the world,

SREREG-26112 !
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FOR GOOD and VALUABLY CONSHBE i{f"s'i“f)?\iﬁ theer Tl roceiptand suilicieney of which are
hereby scknowledged, Abbi&_;;\lt}%« (3), intending 1o be legally bound, do her

AUTTHORIZE said ASSIGNEE, ur iy represeniatives 1o insert above the Bling date and
appiication number of the application when these are known,

ASKIGN, TRANSFER and CONVEY to ASSIGMER the whole and entive nighi, Gitle and
o5t for the United States and s possessions snd ervitories and all oreign countries inand to
the invention which is diselosed in the sbove-identd Ui‘fd patent ap >1M1i iont, ancd, W and o any and
il putent appiications reluied thersto including, bwt ol Hinited o, alf provisionals, non-

139

¢

provistonals, divisionals, t:mmmwmvm comtinuations-in-part, substiiutes, resxaminations,
reissues and all other applications for patent which E";zrfvc heen or shall be ﬁicd irs the United
'*%miﬁx: and all fovelgn counirivs an the nvention ali <1srzm“w peissued and reexomined pat

nd extensions thereo! which have boon or shail | b United :.m* : and fi?i foreign

countries on the invantion o the full eod of the term or s for which the patenids) may be
granted, uy fully and entirely o the smne woudd have boen held by the ui'sdcrs;'ggﬂed
ASKIGNORIR) had this Assignmoent not beci made; and specifieslly including alf rights of
priovity created by the above patent application ender any tresty, convention or law relating
therets,;

AUTHORIZE and REQUEST the issub
pafents granted on the ivention 1o ARSE

wority 1o ssue any and all Unlied States and forelgn
CINEED

WARRAMNT and REPRUENENT that no s
affecting the rights and property herain conveyed b
ASSIGHOR(S), and that the full o sphit o convey the wame as berein expressed 3s possessed by
ASSTONOR(S),

wivneni, grant, morgage, Heense or sther agreement
been or will be made to others by

AGREE wd UNDERTARE. when requestant and o the expenss of ASSIGNEE, W varry outin
good Tolth the intent and purpose of this Ausignment, ASSIGNOREG) will execnic all nos-
prs,w;,a;s:ma]:g divisionals, continnations, continuations-in-part, substitules, reesaminations,
reissues, and all other patent applications on the nvention: execubs all lawful vuths, declavations,
assignments, powers of attorney and other papers: commutican: w ASSGNEE all facis inown
10 ASSIGNORS) relating fo the invention and the history thereol; and generally do <-‘*va:x*}'i§‘iing

ssible which ASSIGMNEL shall consides desivable for vesting title to the invention in
ASSIGNEE, and {or securing, maintaining and enforcing proper patent protection for the
invention; all without further compensation i ASSHGNOR{S)

TOBE BINDING on the hels, assigns, representatives
exionding to the succesaors, assigns, and vominees of ALY

(RE266-26112
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Attorney Docket No. 688266-26U3

TITLE OF THE INVENTION
Miniature Wide-Angle Imaging Lens

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application is a continuation application of U.S. Patent Application No.
15/384,900, filed December 20, 2016, entitled “Miniature Wide-Angle Imaging Lens,” currently
pending, which claims the benefit of U.S. Provisional Patent Application No. 62/387,409, filed
December 23, 2015, entitled “Mimature wide-angle imaging lens,” now expired, and U.S.
Provisional Patent Application No. 62/298,795, filed February 23, 2016, entitled “Minature
wide-angle imaging lens,” now expired, the entire contents of all of which are incorporated by

reference heren.

BACKGROUND OF THE INVENTION
[0002] The present invention relates to optical lenses and more particularly to miniature

lenses having a wide-angle field of view.

[0003] For most applications requiring wide-angle imaging, larger lens constructions having
a miniaturization ratio (i.e., a total track length over an image circle diameter) greater than 3.0
are often used. However, for consumer applications, especially with mobile devices, the trend is
that the lens thicknesses are becoming thinner while the sensor sizes are becoming larger.
Accordingly, a new kind of wide-angle lenses with a miniaturization ratio less than 3.0 are

required.

[0004] Previously suggested miniature wide-angle lenses, such as that described in
“Consumer electronic optics: how small can a lens be: the case of panomorph lenses™ published
in “Proc. SPIE 9192, Current Developments in Lens Design and Optical Engineering XV,
91920H,” or as in U.S. Pat. No. 8,248,715 or U.S. Pat. App. Pub. Nos. 2014/0029115,
2013/0308206, 2014/0226222, 2014/0285906, 2015/0253542, 2015/0268446 or 2012/0212839
were designed for previous generations of sensors having smaller sizes and larger pixels. These
lenses had lower performance requirements, especially regarding image quality and aperture
size. For these existing lens constructions, a total of three to six optical elements were enough to

meet the required performances for these sensors. For the existing wide-angle 6-element lenses,
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a symmetric construction using 3 elements in front of the stop and 3 elements behind the stop has
been used. However, with new larger sensors and smaller pixels, more complex wide-angle lens
constructions using six elements with asymmetric constructions around the stop or using seven

or more elements must be designed to achieve the required performances.

[0005] One of the challenges to achieve good imaging performance over the whole field of
view of a minmiature wide-angle lens is the change of relative illumination from the center to the
edge of the field of view. In wide-angle lenses, the relative 1llumination is usually maximum in
the center and drops continuously toward the edge of the field of view. The consequence of
lower illumination toward the edge is a lower image quality at the edge due to increased

diffraction effects and additional sensor noise at the edges.

[0006] Another challenge to achieve good imaging performance over the whole field of view
of a miniature wide-angle lens is a drop of the modulation transfer function (MTF) from the
center to the edge of the field of view. In wide-angle lenses, the image MTTF is usually maximum
in the center and drops continuously toward the edge of the field of view. The consequence of

lower MTF toward the edge is a lower image quality at the edge.

BRIEF SUMMARY OF THE INVENTION
[0007] To overcome all the previously mentioned issues, embodiments of the current
invention describe miniature wide-angle imaging lenses having a mimaturization ratio (i.e., total
track length from the center of the first surface to the focal plane over the image circle diameter)
having a value less than 3.0 while maintaining a good balance between image quality parameters,
including MTF, relative illumination, and resolution. The imaging lens construction, in order
from the object space to the image space, preferably includes a first group of elements, a second

group of elements, and a third group of elements.

[0008] The first group of elements, preferably including all the elements in front of the
second group, has a negative optical power in the paraxial region and preferably includes at least
three optical lenses. Of these at least three optical lenses, the first lens on the object side is
generally a negative meniscus lens with a surface on the object side and accepting light from an

opening angle of at least 100° and generally between 120° to 280°.
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[0009] The second group of elements preferably includes an aperture stop and a single
optical lens immediately in front of or behind the aperture stop. The single optical lens of the

second group is preferably a positive lens.

[0010] The third group of elements preferably includes at least two optical lenses after the
second group. Of these at least two optical lenses, there 1s generally at least one positive element
and at least one negative element. The last lens element on the image side has a surface on the

image side transmitting light to an opening angle of at least 40°.

[0011] In an embodiment of the current invention, the miniature optical lens has six optical
elements, split as three, one, and two elements respectively for the first, second, and third groups.
In another embodiment of the current invention, the miniature optical lens has seven optical
elements in it, split as three, one, and three elements respectively for the first, second, third
groups. In another embodiment of the current invention, the miniature optical lens has eight
optical elements in it, split as four, one, and three elements respectively for the first, second and

third groups.

[0012] In some embodiments of the current invention, the targeted resolution curve of the
miniature wide-angle lens is configured to offset, at least in part, the drop of relative illumination
from the miniature wide-angle lens by increasing the number of pixels imaged in the zone where

the relative illumination is lower.

[0013] In some other embodiments of the current invention, the targeted resolution curve of
the mimature wide-angle lens 1s configured to offset, at least in part, the drop of MTF from the
minmiature wide-angle lens by increasing the number of pixels imaged in the zone where the MTF

1s lower.

[0014] In some other embodiments of the current invention, the targeted resolution curve of
the miniature wide-angle lens 1s configured as the optimal curve to produce the highest relative
illumination and MTF values combination and hence produce the optimal image quality for the

whole lens plus camera system.
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BRIEF DESCRIPTION OF THE SEVERAIL VIEWS OF THE DRAWINGS
[0015] The foregoing summary, as well as the following detailed description of a preferred
embodiment of the invention, will be better understood when read in conjunction with the
appended drawings. For the purpose of illustration, there is shown in the drawings an
embodiment which is presently preferred. It should be understood, however, that the invention is

not lirmted to the precise arrangements and instrumentalities shown.
[0016] In the drawings:

[0017] Fig. 1 is a first preferred embodiment of a miniature wide-angle lens with six total

lens elements;

[0018] Fig. 2 is a second preferred embodiment of a miniature wide-angle lens with seven

total lens elements;

[0019] Fig. 3 is third preferred embodiment of a miniature wide-angle lens with eight total

lens elements;

[0020] Fig. 4 1s an example of a typical relative illumination curve of a mimiature wide-angle

lens;
[0021] Fig. 5 is an example of a typical MTF curve of a miniature wide-angle lens;

[0022] Fig. 6 1s an example of a targeted resolution curve used to at least partially
compensate the relative illumination or at least partially compensate the MTF according to

certain embodiments of the present invention; and

[0023] Fig. 7 1s an example of a targeted resolution curve chosen to produce the highest
relative illumination in the whole field of view while keeping the highest MTF according to

certain embodiments of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
[0024] Certain terminology 1s used in the following description for convenience only and is

not litmting. The words “right”, “left”, “lower”, and “upper” designate directions in the
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drawings to which reference is made. The words “inwardly” and “outwardly” refer to directions
toward and away from, respectively, the geometric center of the device and designated parts
thereof. The terminology includes the above-listed words, derivatives thereof, and words of
similar import. Additionally, the words “a” and “an”, as used in the claims and in the

corresponding portions of the specification, mean “at least one.”

[0025] Fig. 1 shows a first embodiment of the present invention with an optical layout for a
design having six optical elements in an asymmetric configuration around the stop, having four
optical elements before the stop and two optical elements after the stop. The lens 100 is
comprised of the three groups 110, 112 and 114. In this embodiment of the miniature wide-angle
lens 100, the first group 110 from the object space is made of lenses 120, 121 and 122. The first
group has a negative total optical power. The second group 112 includes an aperture stop 124
and a single positive lens 123. The second group 112 has positive optical power. In this
embodiment of the miniature wide-angle lens 100, the third group 114 has two optical elements
125, 126 and has a negative total optical power.

[0026] Light entering the miniature lens 100 hits a first surface of element 120 from all
directions between an upper angle 130 and a lower angle 134. In this example embodiment of
Fig. 1, a total field of view around the central field 132 of the lens 100 1s 180°, but any total field

of view over 100° can be considered as a wide-angle lens according to the present invention.

[0027] The light then passes through all the elements 120, 121, 122, of the first group 110,
the single lens 123 and the aperture stop 124 of the second group 112, and the elements 125 and
126 of the third group 114 to reach an IR filter and image sensor 127. More specifically, the
light beam from direction 130 reaches the sensor 127 at position 144, the light from direction
132 reaches the sensor 127 at position 142, and the light from direction 134 reaches the sensor
127 at position 140. For all beams of light 130, 132 and 134, the chief-ray is defined as the
middle ray of the three rays drawn because it passes through the center of the aperture stop 124.
In this example embodiment, the angle of the cone of light formed by the chief-rays reaching the
sensor plane at positions 140 and 144 is over 40° to minimize the dimensions of the lens 100.

When measured with respect to the chief-ray reaching the sensor 127 at position 142, which
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represents the optical axis of the lens 100, the chief-ray angle of the extreme rays reaching the

sensor at position 140 or 144 are over 20°.

[0028] The lens 100 has a total track length 150, which is a measure from the first surface on
the object side of lens 120 to the image sensor 127, and forms an image having a diameter 160,
which is a distance on the sensor 127 between the position 140 and the position 144 where the
light beams from the lower and the upper fields 130, 134 reach the sensor 127. The
miniaturization ratio is calculated by dividing the total track length 150 over the footprint
diameter 160 and is less than 3.0 for any rmimiature lens according to the present invention and

could even be less than 2.0 for an extreme miniature lens.

[0029] Fig. 2 shows an embodiment of the present invention with an optical layout for a
design having seven optical elements. The lens 200 is comprised of the three groups 210, 212
and 214. In this embodiment of the miniature wide-angle lens 200, the first group 210 from the
object space is made of lenses 220, 221, and 222. The first group 210 has a negative total optical
power. The second group 212 includes the aperture stop 223 and a single positive lens 224. The
second group 212 has positive optical power. In this embodiment of the miniature wide-angle
lens 200, the third group 214 has three optical elements 225, 226, 227 and has a negative total

optical power.

[0030] Light entering the miniature lens 200 hits the first surface of element 220 from all
directions between the upper angle 230 and the lower angle 234. In this example embodiment of
Fig. 2, the total field of view around the central field 232 1s 180°, but any total field of view over

100° can be considered as a wide-angle lens according to the present invention.

[0031] The light then passes through all the elements 220, 221, 222 of the first group 210,
the aperture stop 223 and positive lens 224 of the second group 212, and the elements 225, 226
and 227 of the third group 214 to reach the IR filter and image sensor 228. More specifically,
the light beam from direction 230 reaches the sensor at position 244, the light from direction 232
reaches the sensor at position 242, and the light from direction 234 reaches the sensor at position
240. In this example, an angle of the cone of light formed by the chief-rays reaching the sensor

plane at positions 240 and 244 is over 40° to minimize the dimensions of the lens 200. When
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measured with respect to the chief ray reaching the sensor 228 at position 242, which represents

the optical axis of the lens 200, the chief-ray angle of the extreme rays is over 20°.

[0032] The lens 200 has a total track length 250, which is a measure from the first surface on
the object side of lens 220 to the image sensor 228 and forms an image having a diameter 260,
which is the distance on the sensor between the position 240 and the position 244 where the light
beams from the upper and the lower fields 230, 234 reach the sensor. The miniaturization ratio
is calculated by dividing the total track length 250 over the footprint diameter 260 and is less
than 3.0 for any mimature lens according to the present invention, and could even be less than

2.0 for an extreme miniature lens.

[0033] Fig. 3 shows an embodiment of the present invention with an optical layout for a
design having eight optical elements. The lens is comprised of the three groups 310, 312 and
314. In this embodiment of the miniature wide-angle lens, the first group 310 from the object
space is made of lenses 320, 321, 322 and 323. The first group has a negative total optical
power. The second group 312 includes the aperture stop 324 and a single positive lens 325. The
second group 312 has positive optical power. In this embodiment of the miniature wide-angle
lens 300, the third group 314 has three optical elements 326, 327, 328 and has a negative total

optical power.

[0034] Light entering the miniature lens 300 hit the first surface of element 320 from all
directions between the upper angle 330 and the lower angle 334. In this example embodiment of
Fig. 3, the total field of view around the central field 332 1s 180°, but any total field of view over

100° can be considered as a wide-angle lens according to the present invention.

[0035] The light then passes through all the elements 320, 321, 322, 323 of the first group
310, the aperture stop 324 and lens 325 of the second group 312, and the elements 326, 327 and
328 of the third group 314 to reach the IR filter and image sensor 329. More specifically, the
light beam from direction 330 reaches the sensor 329 at position 344, the light from direction
332 reaches the sensor 329 at position 342, and the light from direction 334 reaches the sensor
329 at position 340. In this example, the angle of the cone of light formed by the chief-rays

reaching the sensor plane at positions 340 and 344 is over 40° to minimize the dimensions of the
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lens. When measured with respect to the chief ray reaching the sensor at position 342, which

represents the optical axis of the lens, the chief-ray angle of the extreme rays is over 20°.

[0036] The lens has a total track length 350, which is a measure from the first surface on the
object side of lens 320 to the image sensor 329, and forms an image having a diameter 360
which is a distance on the sensor 329 between the position 340 and the position 344 where the
light beams from the upper and the lower fields 330, 334 reach the sensor. The miniaturization
ratio is calculated by dividing the total track length 250 over the footprint diameter 260 and is
less than 3.0 for any miniature lens according to the present invention and could even be less

than 2.0 for an extreme mimature lens.

[0037] In some embodiments of the present invention, all of the elements inside the
miniature wide-angle lenses are made of plastic materials in part to ease the mass-production or
lower the costs. In some other embodiments of the present invention, the miniature wide-angle
lens consist of at least one glass element to improve the optical performances of the miniature

wide-angle lens or to increase the rigidity of when the glass element is the first element.

[0038] Fig. 4 shows a typical relative illumination curve 400 for a miniature wide-angle lens
according to embodiments of the present invention. The exact values of the relative illumination
with respect to the field of view vary between each embodiment of the present invention, but the
overall shape having a value around 100% at 0° shown at center 410 and under 80% at the
maximum field angle shown at position 420 is present in all families of miniature wide-angle

lenses according to the present invention.

[0039] Fig. 5 shows a typical sagittal MTF curve 500 and tangential MTF curve 505 for a
miniature wide-angle lens according to embodiments of the present invention. The exact values
of the MTF with respect to the field of view vary between each embodiment of the present
invention and also vary according to the spatial frequency at which the MTF is calculated, but
the overall shape having a higher value at 0° shown at center 510 than at the edge shown at
position 520 is present in all families of miniature wide-angle lenses according to the present

invention.
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[0040] Fig. 6 shows an example targeted resolution curve 600 for a miniature wide-angle
lens according to embodiments of the present invention where the targeted resolution is non-
linear and a higher number of pixels per degree is intentionally present in a part of the image. In
some embodiments of the minmature wide-angle, the shape of the targeted resolution curve is
intentionally designed to compensate for the drop of relative illumination seen in Fig. 4. In some
other embodiments of the mimature wide-angle lens, the shape of the targeted resolution 1s
intentionally designed to compensate for the drop of MTF seen in Fig. 5. In the zone where the
resolution is higher, there are more pixels of the sensors used to image a given angle of the
object space. By having more imaging pixels in this zone, this compensates for the lower image
quality in this zone either due to the lower relative illumination or the lower MTF. The final
resulting image can then be processed to create a resulting image with constant image quality

across the whole field of view.

[0041] Fig. 7 shows another example embodiment of a non-linear targeted resolution curve
700 for a miniature wide-angle lens according to the present invention. The targeted resolution
curve is chosen to have an upward curve between the center resolution value 710 and a
maximum 712 (number of pixels/degree), followed by a downward curve between the maximum
712 and a region near the edge of the field of view around position 714. This downward curve
between maximum value 712 and position 714 allows the lens system to have a higher relative
illumination value toward the edge of the field of view by having a lower object to image
magnification ratio in that region and hence redirecting the same quantity of light from an object

to a smaller region in the image with more illumination.

[0042] In some embodiments of a miniature wide-angle lens according to the present
invention, the resolution curve has a change of direction at the edge of the field of view 716.
This change of direction is an upward trend if it is preceded by a downward trend and it is a
downward trend if it is preceded by an upward trend. This change of direction allows for a
closer value of resolution in pixels/degree in the center 710 and at the edge 716, creating the best

balance of MTF between the center 710 and the edge 716.

[0043] Combined together, the downward curve between maximum value 712 and position

714 allowing higher relative illumination and the change of direction in the curve between
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position 714 and edge provides 716 the best image quality on the lens and camera system. The
more balanced relative illumination creates less sensor noise in the images due do illumination
differences and less difference of diffraction effects on the image quality due to the variable f/#
across the field of view. For the more balanced MTF, thanks to the change of direction between

position 614 and edge 616, it is directly related to the image quality of the lens.

[0044] All of the above are figures and examples of mimatures wide-angle lenses. They are
examples of families of constructions having three groups and at least six optical elements.
Furthermore, the miniature wide-angle lenses can be optimized according to a function which at
least includes the relative 1llumination, the resolution and the MTF. Similar constructions are
possible and the three examples presented should not limit the scope and spirit of the present
invention. It will be appreciated by those skilled in the art that changes could be made to the
embodiments described above without departing from the broad inventive concept thereof. It is
understood, therefore, that this invention is not limited to the particular embodiments disclosed,
but it is intended to cover modifications within the spirit and scope of the present invention as

defined by the appended claims.
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CLAIMS
What is claimed 1s:

1. A miniature wide-angle optical apparatus comprising:

a light-receiving first surface;

a focal plane;

a total track length measured from a center of the first surface to the focal plane;

a miniaturization ratio with a value less than 3.0, the miniaturization ratio being a ratio of
the total track length divided by an image circle diameter; and

a non-linear targeted resolution to intentionally create a zone in an image captured by the
miniature wide-angle optical apparatus with a lower object to image magnification compared to
linear targeted resolution, the lower object to image magnification being used to compensate, at
least in part, for a lower image quality due to at least one of a drop of relative illumination or a

drop of MTF 1in a zone of the image.
2. The mimature wide-angle optical apparatus of claim 1, wherein the optical
apparatus 1s configured to create a resulting image with a constant image quality across a whole

field of view.

3. The miniature wide-angle optical apparatus of claim 1, wherein a targeted

resolution curve has a change of direction near an edge of a field of view.

4. The miniature wide-angle optical apparatus of claim 1, wherein an opening angle

of light entering the optical apparatus is over 100°.

5. The mimature wide-angle optical apparatus of claim 1, wherein an angle of chief-

rays reaching the focal plane 1s over 20° from an optical axis of the optical apparatus.

6. The miniature wide-angle optical apparatus of claim 1, further comprising a
plurality of optical elements, at least one of the plurality of optical elements defining the first

surface.

11
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7. The miniature wide-angle optical apparatus of claim 6, wherein at least one of the

optical elements is made of glass.

8. The mimature wide-angle optical apparatus of claim 1, wherein the

5  mimaturization ratio value 1s less than 2.0.
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ABSTRACT OF THE DISCLOSURE
A miniature wide-angle imaging lens has a miniaturization ratio, of a total track length
from the center of a first surface to a focal plane by an image circle diameter, with a value less
than 3.0. The imaging lens includes, starting from an object side of the lens, a first group of at
least three optical elements, a second group including an aperture stop and an optical element
immediately in front of or behind the aperture stop, and a third group of at least two optical

elements.
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