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

PQ. Box 1450

Alexandria, Virginia 22313-1450
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| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/817,235 11/19/2017 Michael Dror COREPH-0080 US CON3
CONFIRMATION NO. 7330

92342 WITHDRAWAL NOTICE

Nathan & Associates Patent Agents Ltd

P.0.Box 10178 N AT AT LA RN
Tel Aviv, 6110101 000000096251623

ISRAEL

Date Mailed: 12/27/2017

Letter Regarding a New Notice and/or the Status of the Application

If a new notice or Filing Receipt is enclosed, applicant may disregard the previous notice mailed on
12/08/2017. The time period for reply runs from the mail date of the new notice. Within the time period
for reply, applicant is required to file a reply in compliance with the requirements set forth in the new
notice to avoid abandonment of the application.

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

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

If the reply is not filed electronically via EFS-Web, the reply must be accompanied by a copy of
the new notice.

If the Office previously granted a petition to withdraw the holding of abandonment or a petition to
revive under 37 CFR 1.137, the status of the application has been returned to pending status.
Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office

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

/enguyen/
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Applicant: § Confirmation No: 7330
§
Michael Dror §
§
Serial No.: 15/817,235

Title: MINIATURE TELEPHOTO
LENS ASSEMBLY

§
Filed: 11/19/2017 §
§ Attorney Docket: Coreph-0080 US CON3

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

Alexandria, VA 22313-1450

RESPONSE

This is in response to the Notice to File Corrected Application Papers Action having a
Notification Date of 12/27/2017, which response is made timely. The Notice requested
Replacement Drawings. Applicant hereby provides a full set of drawings including a
REPLACEMENT SHEET with a corrected number of a figure to read "FIG. 2C".

It is respectfully submitted that claims 1-24 are in condition for allowance. Prompt notice

of allowance is respectfully and earnestly solicited.

Respectfully submitted,

/ Menachem Nathan /
Menachem Nathan
Agent for Applicant
Registration No. 65392

Date: December 31, 2017
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REPLACEMENT SHEET
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Electronic Acknowledgement Receipt

EFS ID: 31373803
Application Number: 15817235
International Application Number:
Confirmation Number: 7330

Title of Invention:

MINIATURE TELEPHOTO LENS ASSEMBLY

First Named Inventor/Applicant Name:

Michael Dror

Customer Number:

92342

Filer:

Menachem Nathan

Filer Authorized By:

Attorney Docket Number:

COREPH-0080 US CON3

Receipt Date: 31-DEC-2017
Filing Date: 19-NOV-2017
Time Stamp: 15:23:47

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
77224
1 Any request going to L and R Response.pdf no 1
fld3ca: 083bf5571d4c:

145d

Warnings:
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Information:

2312628
) Drawings-only bIaFk and white line Corrected_Figures.pdf no 6
drawings
4164213690366 1ad835484314251845cd87|
6e062
Warnings:
Information:
Total Files Size (in bytes){ 2389852

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 APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/817,235
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 75 N/A
SEARCH FEE
(37 GFR 1.16(K). ), or (m)) N/A N/A N/A 330 N/A
EXAMINATION FEE
(37 GFR 1.16(0), (8}, or (a) N/A N/A N/A 380 N/A
oy CRRIAED) 24 minue 20- 4 x 50 ~-| 200 oR
NDEPENDENTCLANS [ 5 o | . 230 -| 000
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL 985 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total g i w -
=S (37 CF(:H 16(7)) Minus x = OR =
) Independent * Minus | *** =
5 (37 CFR 1.16(h) X = OR -
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** = =
= (37 CF?H.IB(H) X OR -
% Independent * Minus | *** = M _ OR _
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/817,235 11/19/2017 890 COREPH-0080 US CON3 24
CONFIRMATION NO. 7330
92342 UPDATED FILING RECEIPT

Nathan & Associates Patent Agents Ltd
P.O.BoX 10178 ? AT G LA KR SR AR

Tel Aviv, 6110101
ISRAEL

Date Mailed: 01/23/2018

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

Inventor(s)
Michael Dror, Nes Ziona, ISRAEL;
Ephraim Goldenberg, Ashdod, ISRAEL;
Gal Shabtay, Tel Aviv, ISRAEL;
Applicant(s)
Corephotonics Ltd., Tel-Aviv, ISRAEL,;

Power of Attorney: The patent practitioners associated with Customer Number 92342

Domestic Priority data as claimed by applicant
This application is a CON of 15/418,925 01/30/2017 PAT 9857568
which is a CIP of 15/170,472 06/01/2016 PAT 9568712
which is a CON of 14/932,319 11/04/2015 PAT 9402032
which is a CON of 14/367,924 09/19/2014 ABN *
which is a 371 of PCT/IB2014/062465 06/20/2014
which claims benefit of 61/842,987 07/04/2013
(*)Data provided by applicant is not consistent with PTO records.

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

Permission to Access Search Results: Yes
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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: 12/06/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/817,235

Projected Publication Date: 05/03/2018
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

MINIATURE TELEPHOTO LENS ASSEMBLY
Preliminary Class

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
page 2 of 4
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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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Doc code:

IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. 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

\15817235

Filing Date

First Named Inventor

N
2 e

A,

Art Unit

Examiner Name ‘

Attorney Docket Number

‘ COREPH-080 US CON3

U.S.PATENTS
. . . . Pages,Columns,Lines where
E)Fgrrllner Cite Patent Number Kind Issue Date Na”.”e of Patentee or Applicant Relevant Passages or Relevant
Initial No Codet of cited Document

Figures Appear

R R Y

R /////”/////”/”””””/”

(RS EEEEERE AR AR E A AR A AN

If you wish to add additional U.S. Paten

t citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code1| Date of cited Document )
Figures Appear
1 0140029116 A1 |2014-01-30  largan Precision CoLtd

EFS Web 2.1.17
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INFORMATION DISCLOSURE

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

Application Number 15817235

Filing Date 2017-11-19

First Named Inventor ‘ Michael Dror

Art Unit \

Examiner Name ’

Attorney Docket Number ‘ COREPH-080 US CON3

$013-01-03 Yoji Kubota et al

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

FOREIGN PATENT DOCUMENTS

Examiner| Cite | Foreign Document | Country Kind | Publication

Initial* No | Numbers Code2i

Pages,Columns,Lines
where Relevant
Passages or Relevant
Figures Appear

Name of Patentee or
Applicant of cited

Code4| Date Document

T5

i,
AR,

2 2008122900

R L HEHEHE R Y

”’””’”’&’””’”””‘)/WW

4 1976016135

5 ¥007306282

Y

2008-03-21 Kyocera

2008-05-29

1976-05-21

1995-05-02

6 ¥1995113952 YP
N\ SN\
7 Y966006865 JP
NAANNSSSS N SSSSSSSS N
8 ¥0100040357 KR

2010-04-20 LG Innotek
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Application Number 15817235
Filing Date 2017-11-19

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Michael Dror

Art Unit |

Examiner Name ’

Attorney Docket Number ‘ COREPH-080 US CON3

N

If you wish to ad

additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

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), T5
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

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

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 conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at v USFTO S0V or MPEP 901.04. 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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here iff
English language translation is attached.
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INFORMATION DISCLOSURE

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

Application Number

15817235

Filing Date

2017-11-19

First Named Inventor ‘ Michael Dror

Art Unit

Examiner Name ’

Attorney Docket Number

‘ COREPH-080 US CON3

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.

A certification statement is not submitted herewith.

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

Signature

/Menachem Nathan/

Date (YYYY-MM-DD)

Name/Print

Registration Number 65392

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.S.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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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
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Applicant: § Confirmation No. 7330
§
Michael Dror §
§
Serial No.: 15/817,235

Title: MINIATURE TELEPHOTO LENS
ASSEMBLY

§
Filed: 11/19/2017 §
§ Attomey Docket: Coreph-0080 US CON3

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

PRELIMINARY AMENDMENT

Sir/Madam

Before substantive examination, Applicant respectfully requests the application be amended

as follows:
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IN THE CLAIMS:

Please amend the claims as follows:

1. (Currently amended) A lens assembly, comprising: a plurality of refractive lens
elements arranged along an optical axis, wherein at least one surface of at least one of the
plurality of lens elements is aspheric, wherein the lens assembly has an effective focal length

(EFL), wherein a lens system that includes the lens assembly plus a window positioned

between the fifth lens element and an image plane has a total track length (TTL) of 6.5

millimeters or less, and wherein a ratio TTL/EFL of is less than 1.0, wherein the plurality of
lens elements comprises, in order from an object side to an image side, a first lens element
with positive refractive power, a second lens element with negative refractive power, and a
third lens element, wherein a focal length f1 of the first lens element is smaller than TTL/2

and wherein a lens assembly F # is smaller than 2.9.

2. (Original) The lens assembly of claim 1, wherein the third lens element has negative

refractive power.

3. (Original) The lens assembly of claim 1, wherein the plurality of refractive lens

elements includes five lens elements.

4. (Original) The lens assembly of claim 1, wherein the focal length f1, a focal length 2
of the second lens element and a focal length f3 of the third lens element fulfill the condition
1.2x[f3] > [f2| > 1.5xf1.

5. (Original) The lens assembly of claim 2, wherein the plurality of refractive lens
elements includes five lens elements, and wherein a fourth lens element and a fifth lens

element have different refractive power signs.

6. (Original) The lens assembly of claim 3, wherein a fourth lens element and a fifth lens

element have different refractive power signs.
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7. (Original) The lens assembly of claim 3, wherein a fourth lens element and a fifth lens

element are separated by an air gap smaller than TTL/20.

8. (Original) The lens assembly of claim 3, wherein one of a fourth lens element and a
fifth lens element is characterized by an Abbe number smaller than 30 and wherein the other
of the fourth lens element and the fifth lens element is characterized by an Abbe number

greater than 50.

9. (Original) The lens assembly of claim 5, wherein the third lens element and the fourth
lens element are separated by an air gap greater than TTL/5, wherein the fourth lens element
and the fifth lens element are separated by an air gap smaller than TTL/20, wherein one of the
fourth lens element and the fifth lens element is characterized by an Abbe number smaller
than 30, and wherein the other of the fourth lens element and the fifth lens element is

characterized by an Abbe number greater than 50.

10. (Original) The lens assembly of claim 6, wherein the third lens element and the fourth
lens element are separated by an air gap greater than TTL/5, wherein the fourth lens element
and the fifth lens element are separated by an air gap smaller than TTL/20, wherein one of the
fourth lens element and the fifth lens element is characterized by an Abbe number smaller
than 30, and wherein the other of the fourth lens element and the fifth lens element is

characterized by an Abbe number greater than 50.

11.  (Currently amended) A lens assembly, comprising: a plurality of refractive lens
elements arranged along an optical axis, wherein at least one surface of at least one of the
plurality of lens elements is aspheric, wherein the lens assembly has an effective focal length

(EFL), wherein a lens system that includes the lens assembly plus a window positioned

between the fifth lens element and an image plane has a total track length (TTL) of 6.5
millimeters or less, and wherein a ratio TTL/EFL ef is less than 1.0, wherein the plurality of

lens elements comprises, in order from an object side to an image side, a first lens element
with positive refractive power and a focal length f1, a second lens element with negative
refractive power and a focal length f2, and a third lens element with a focal length f3,
wherein the focal length f1, the focal length f2 and the focal length f3 fulfil the condition

1.2x[f3] > |f2| > 1.5xf1, and wherein a lens assembly F # is smaller than 2.9.
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12.  (Orginal) The lens assembly of claim 11, wherein the third lens element has negative

refractive power.

13.  (Original) The lens assembly of claim 11, wherein the plurality of refractive lens

elements includes five lens elements.

14. (Original) The lens assembly of claim 12, wherein the plurality of refractive lens
elements includes five lens elements, and wherein a fourth lens element and a fifth lens

element have different refractive power signs.

15.  (Original) The lens assembly of claim 13, wherein a fourth lens element and a fifth

lens element have different refractive power signs.

16.  (Original) The lens assembly of claim 13, wherein a fourth lens element and a fifth

lens element are separated by an air gap smaller than TTL/20.

17.  (Orginal) The lens assembly of claim 13, wherein one of a fourth lens element and a
fifth lens element is characterized by an Abbe number smaller than 30 and wherein the other
of the fourth lens element and the fifth lens element is characterized by an Abbe number

greater than 50.

18. (Original) A lens assembly, comprising: five refractive lens elements arranged along
an optical axis, wherein at least one surface of at least one of the lens elements is aspheric;
wherein the lens assembly has an effective focal length (EFL), a total track length (TTL) of
6.5 millimeters or less and a ratio TTL/EFL of less than 1.0, wherein the lens elements
comprises, in order from an object side to an image side, a first lens element with positive
refractive power, a second lens element with negative refractive power, a third lens element
and a fourth lens element, wherein the third lens element and the fourth lens element are
separated by an air gap greater than TTL/5 and wherein a lens assembly F # is smaller than

2.9.

19. (Original) The lens assembly of claim 18, wherein the third lens element has negative

refractive power.
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20.  (Original) The lens assembly of claim 18, wherein the fourth lens element and a fifth

lens element have different refractive power signs.

21.  (Original) The lens assembly of claim 18, wherein the fourth lens element and the
fifth lens element are separated by an air gap smaller than TTL/20.

22, (Original) The lens assembly of claim 18, wherein one of the fourth lens element and
a fifth lens element is characterized by an Abbe number smaller than 30 and wherein the
other of the fourth lens element and the fifth lens element is characterized by an Abbe

number greater than 50.

23.  (Original) The lens assembly of claim 18, wherein a focal length f1 of the first lens
element is smaller than TTL/2.

24.  (Original) The lens assembly of claim 19, wherein the fourth lens element and a fifth

lens element have different refractive power signs.
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REMARKS

This preliminary amendment amends independent claims 1, 11 and 18 to better reflect
the claimed subject matter. Support for the amendments may be found in
It is respectfully submitted that claims 1-24 are in condition for allowance. Prompt

notice of allowance is respectfully and earnestly solicited.

Respectfully submitted,

/ Menachem Nathan /
Menachem Nathan
Agent for Applicant
Registration No. 65392

Date: June 27, 2018
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Privacy Act Statement

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (56 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. Arrecord 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. Arrecord 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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JP,54-003617,B

* NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not
reflect the original precisely.

2. *¥*** gshows the word which can not be translated.

3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

** The telephotographic objective ** Japanese-Patent-Application-No. 46-11866 [phase]
application 46 [ Showa ]. (1971) March 8 public-presentation closed 47-22725@ Showa -- 47
(1972) October 9 @ inventor Sadahiko Tsuji -- Kawasaki ** hotel 80 ****** @ applicant
CANON KABUSHIKI KAISHA 3-30-2, Shimo-maruko, Ota-ku, Tokyo [phase] representative
patent attorney Katsuo Ando ** -- a scope of the claim -- 15 group composition -- the 1st group
-- curvature -- size -- a convex. The 2nd group is a converging lens towards the object side, and
a convergence meniscus lens which has separated and arranged slight air spacing to the 1st
group. It is the diverging meniscus lens which turned to the object side the concave surface

which the 3rd group received the divergent lens, and the 4th group received the 3rd group, and
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has separated and arranged big air spacing. The 5th group slight air spacing to the 4th group.
separating to make the arranged converging lens -- focal distance [ of f:whole system ] r: -- in
turn -- curvature-radius [ of each refracting interface ] d: -- in turn -- the axis top thickness of
each lens, or air spacing N: -- refractive-index V: [ as opposed to d line of each lens constitution
glass in turn ] -- in turn -- Abbe number [ of each lens constitution glass ] psi:, if it is the
refracting power to the 3rd group from the 1st group. coming -- (1) 0185/ 1.2/of f<psi f(2) 0.25
f<ri<f<dI[ 0.4f(3) 0.1 ] (4) O -- < -- a'/<1/2f(5) 0.15f field and +d2+d3+d4+d -- 5< 0.3f (6)
-- 0<1/r -- The telephotographic objective with which it is satisfied of the terms and conditions
of <1/2f(7)1-47<N1-N2<1.65<N3<1.75(8)50<**1.V2 <=61.27<V3<35.

the detailed description of the invention -- the present invention is the Seki SU ** at a compact
telephotographic objective with a short overall length.

This kind of lens is increase of a zona-orbicularis spherical aberration and a zona-orbicularis
coma aberration, when it is going to miniaturize. It is accompanied by defects, such as
aggravation etc. of generating of the positive distortion aberration based on the spherical
aberration correction excessive to short wavelength light, the **** curvature correction
excessive on which a Petzval sum is based too little, and asymmetric structure, the aberration
variation by object distance, especially astigmatism.

if an overall length is lengthened and it has symmetrical type composition, it can protect

substantially, but these defects are spread good 1 as an interchangeable lens for miniature
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cameras -- there is nothing.

The present invention improves these points, is carried out without lengthening an overall length,
corrects several aberration satisfactorily, makes change of the aberration by object distance
small extremely, and is field angle 24degree' and a thing which aims to obtain an about F2.8 and
about [ looking-far ratio 0.93 ] telephotographic objective, In the place by which it is
characterized [ the ], the 1st group is [ size ] the converging lens which turned the becoming
convex to the object side by 5 group composition. The 2nd group is a convergence NONISU
dregs lens which has separated and arranged slight air spacing to the 1st group. As for the 3rd
group, the 4th group is a divergent lens and the diverging meniscus lens which turned to the
object side the concave surface which has separated and arranged big air spacing to the 3rd
group. The 5th group considers it as the converging lens which has separated and arranged
slight air spacing to the 4th group, f: focal distance [ of the whole system ] r: -- in turn --
curvature-radius [ of each refracting interface ] d: -- in turn -- the axis top thickness of each lens,
or air spacing N: -- refractive-index **= [ as opposed to d line of each lens constitution glass in
turn ] -- in turn -- Abbe number [ of each lens constitution glass ] psi:, if it is the refracting power
to the 3rd group from the 1st group. Come and (1) 0.85/f<psi <1.2/f(2) 0.25 f<rl<0.4f(3) 0.1
f<dl(4) 0 ** 1/and 5<1/2f(5) 0.15 f<d1+d2+d3+d, + d5< 0.3f(6) O<1/<'/2f (7) The terms
and conditions of 1.47<N1 and N2<1.65<N3<1.75(8)50<VI and v2 <=61.27<V3<35 are

satisfied.
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In the present invention, the above-mentioned conditions (1), (2), and (3) are conditions of
overall-length shortening.

(1) When the lower limit of a formula is exceeded, there is no overall-length shortening effect, if
upper limit is exceeded, shortening of an overall length can be performed, but asymmetry
becomes remarkable and it becomes difficult to correct it of several aberration.

If the lower limit of (2) types is exceeded, a spherical aberration and a coma aberration will
enlarge, correction with a rear group will become difficult, and if upper limit is exceeded, the
overall-length shortening effect will not be acquired.

(3) If this lower limit is exceeded although a formula is effective also in correction of the
chromatic aberration of magnification, it cannot perform shortening of an overall length.

(4) A formula is a range which can correct a spherical aberration and a coma aberration, and it
will become insufficient correcting it, if upper limit is exceeded and a spherical aberration will
exceed a correction excessive next door and a lower limit.

(5) The conditions of a formula are useless conditions which keep a Petzval sum suitable on the
basis of the conditions of (1), if the lower limit of this condition is exceeded, a Petzval sum will
become excessive, and if upper limit is exceeded, they will become [ too little ].

(6) Formulas are the conditions of coma aberration correction of a distortion aberration and a
pupil, if a lower limit is exceeded, a distortion aberration cannot be corrected, but when a lower

limit is exceeded, change of the astigmatism at the time of the short-distance photographing by
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the coma aberration of a pupil enlarges them.

(7) aformula -- the above -- terms and conditions -- imposing -- if -- a lens system -- setting --
a Petzval sum -- too little -- becoming -- a thing -- protecting -- uselessness -- a convex lens --
a refractive index -- a concave lens -- a refractive index -- low -- carrying out -- things -- the
range -- limiting -- a thing -- it is -- this -- the range -- deviating -- if -- a Petzval sum -- too little
-- becoming .

(8) Formulas are the conditions of the achromatism in this lens system, and if it deviates from
this condition, achromatism will become difficult, and especially the lower limit of a second
formula is important for preventing increase of a secondary chromatic aberration.

Next, the example of 1 numerical value of present invention enforcement is shown.

f=11:2.82 w= 240 overall length = 0.93 rl:0, 31245 d, =
0.12459N1=1.62041V1.-60.2r2=24.05484d2=0.004r3=0.30835d3=0.03099N221.58913V2=
61.0r4=Q -- 53555d4=0.03400r, =-3, 21278W1111111d, =
0.03485N5=1.71736V3=29.5r6=0.24769d6=0.27499r7=0.18235d7=0.03000N4=1.58913Vv4
=61.0r81:0.31186d8=0.00200r, = The Di Dell aberration coefficient of the above-mentioned
Example is shown in 3.31487d9-0.03650N5-1.72342V5=37.9r10=-0, 53436psi20.91d1+d2+d,
and +d4+d the 5= 0.2284th table.
111111IPV7.7465-0.90490.10571.2254-0.15553.8057-3.61723.4380-0.0159-3.2525-0.2662-

0.3294-0.40761.20230.98332.9940-3.27383.
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5797-0.5833-3.2764-12.23338.8352-6.3809-0.13004.7023-0.0044-0.0037-0.0031-1.6864-1
.4109-3.2031-0.2973-0.0276-2.0331-0.19120.
5282-0.26020.12821.1888-0.64891.00980.0712-0.51680.12662.83070.8348-0.26910.08680
.7855-0.28120.1923-0.04920.00240.0799-0. 7003 Fig. 2 and Fig. 3 are aberration figures in
the above-mentioned Example, and each aberration is especially corrected satisfactorily and is
understood [ in / Fig. 2 can be set in infinite distance distance, and / in Fig. 3 / a 10-f short
distance ] that the amounts of aberration variations are very few also in a short distance.

Easy description Fig. 1 of Drawings is set to the configuration diagram of one Example of a
present invention lens, Fig. 2 is set in the Example same as the above, and the ****** figure in
infinite distance distance and Fig. 3 are aberration figures in the short distance of ]JOf in an
Example same as the above.

[Phase] Cited document JP,44-13678,B JP,45-35742,B rl111111

APPL-1002 / Page 363 of 624
APPLE INC. v. COREPHOTONICS LTD.



Electronic Acknowledgement Receipt

EFS ID: 33117363
Application Number: 15817235
International Application Number:
Confirmation Number: 7330

Title of Invention:

MINIATURE TELEPHOTO LENS ASSEMBLY

First Named Inventor/Applicant Name:

Michael Dror

Customer Number:

92342

Filer:

Menachem Nathan

Filer Authorized By:

Attorney Docket Number:

COREPH-0080 US CON3

Receipt Date: 09-JUL-2018
Filing Date: 19-NOV-2017
Time Stamp: 11:31:27

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y M " I. . 9
Number Message Digest | Part/.zip| (if appl.)
1408156
Information Disclosure Statement (IDS)
4
1 Form (SB08) SUP_IDS.pdf no
edbb39c6ad9fe8d705379%2e1363918dedb
eSlda

Warnings:

APPL-1002 / Page 364 of 624
APPLE INC. v. COREPHOTONICS LTD.




Information:

This is not an USPTO supplied IDS fillable form

332679
2 Transmittal Letter SUP_IDS_TF.pdf no 2
0d65f8f6dd6c432a201bc54a1834090a6dfs)
Warnings:
Information:
339354
3 Foreign Reference JP1979003617.pdf no 6
f14c940d 2a86¢526aba89d 17e3d9682efcdd
blac
Warnings:
Information:
Total Files Size (in bytes){ 2080189

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.

APPL-1002 / Page 365 of 624
APPLE INC. v. COREPHOTONICS LTD.




Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-10)
Approved for use through 07/31/2012. 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

15817235

Filing Date

P017-11-19

First Named Inventor ||Vlichae| Dror

Art Unit |

Examiner Name |

Attorney Docket Number | COREPH-0080 US CON3

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document )
Figures Appear
1 0235036 B2 P016-01-12 Kato et al.
2 p134645 A 1979-01-16 Bugiyama et al.
3 7697220 B2 P010-04-13 Noriyuki lyama
4 B279537 B2 P012-10-02 Betsu Sato
5 0438792 B2 P(16-09-06 Nakada et al.
6 7777972 B1 P010-08-17 Chen et al.
7 8233224 B2 P012-07-31 Chun-Shan Chen
8 B854745 B1 P014-10-07 \Wei-Yu Chen

EFS Web 2.1.17

APPL-1002 / Page 366 of 624
APPLE INC. v. COREPHOTONICS LTD.



INFORMATION DISCLOSURE

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

Application Number

15817235

Filing Date

2017-11-19

First Named Inventor | Michael Dror

Art Unit

Examiner Name |

Attorney Docket Number |

COREPH-0080 US CON3

9 B004777 B2 P011-08-23 Y oshihito Souma
10 B780465 B2 D014-07-15 Kyu Min Chae

11 0817213 B2 P017-11-14 Romeo |. Mercado
12 7515351 B2 P009-04-07 Chen et al.

13 7564635 B1 PO09-07-21 Hsiang-Chi Tang
14 7643225 B1 P010-01-05 I'sung-Han Tsai
15 7660049 B2 P010-02-09 Hsiang Chi TANG
16 7684128 B2 P010-03-23 Hsiang-Chi Tang
17 7692877 B2 P010-04-06 Tang et al.

18 7738186 B2 P010-06-15 Chen et al.

19 B363337 B2 P013-01-29 Fang et al.

EFS Web 2.1.17

APPL-1002 / Page 367 of 624

APPLE INC. v. COREPHOTONICS LTD.




INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

Application Number

15817235

Filing Date

2017-11-19

First Named Inventor | Michael Dror

Art Unit

Examiner Name |

Attorney Docket Number

| COREPH-0080 US CON3

20 7813057 B2 P010-10-12 Ming Ching Lin
21 7821724 B2 D010-10-26 Tang et al.

22 7826149 B2 P010-11-02 Tang et al.

23 7826151 B2 P010-11-02 I'sung-Han Tsai
24 7869142 B2 P011-01-11 Chen et al.

25 7808747 B2 P011-03-01 Hsiang Chi Tang
26 7916401 B2 P011-03-29 Chen et al.

27 7957076 B2 P011-06-07 Hsiang Chi Tang
28 7957075 B2 P011-06-07 Hsiang Chi Tang
29 7957079 B2 P011-06-07 Hsiang Chi Tang
30 7961406 B1 P011-06-14 Fang et al.

EFS Web 2.1.17

APPL-1002 / Page 368 of 624

APPLE INC. v. COREPHOTONICS LTD.




INFORMATION DISCLOSURE

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

Application Number

15817235

Filing Date

2017-11-19

First Named Inventor | Michael Dror

Art Unit

Examiner Name |

Attorney Docket Number |

COREPH-0080 US CON3

31 B000031 B2 P011-08-16 Tsung Han Tsai
32 BO77400 B2 P011-12-13 Hsiang Chi Tang
33 8514502 B2 P013-08-20 [Chun-Shan Chen
34 B395851 B2 P013-03-12 Tang et al.

35 B218253 B2 P012-G7-10 Hsiang Chi Tang
36 B228622 B2 P012-07-24 Hsiang Chi Tang
37 B253843 B2 P012-08-28 Ming-Ching Lin
38 B400717 B2 P013-03-19 Chen et al.

39 B503107 B2 P013-08-06 Chen et al.

40 3388956 A 1968-06-18 Fggert et al.

41 3524700 A 1970-08-18 Fagert et al.

EFS Web 2.1.17

APPL-1002 / Page 369 of 624

APPLE INC. v. COREPHOTONICS LTD.




INFORMATION DISCLOSURE

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

Application Number

15817235

Filing Date

2017-11-19

First Named Inventor | Michael Dror

Art Unit

Examiner Name |

Attorney Docket Number

| COREPH-0080 US CON3

42 3864027 A 1975-02-04 Kenichi Harada
43 3042876 A 1976-03-09 Fllis |. Betensky
44 b000551 A 1991-03-19 Atsushi Shibayama
45 £654180 B2 P003-11-25 Tetsuya Ori

46 7187504 B2 PO0T7-03-06 Pkihisa Horiuchi
47 8451549 B2 P013-05-28 Yamanaka et al.
48 P378170 A [1945-06-12 [George H Aklin
49 2441093 A 1948-05-04 [George H Aklin
50 2354503 A [1944-07-25 Cox Arthur

51 7688523 B2 P010-03-30 Figo Sano

52 p338001 A [1982-07-06 Sei Matsui

EFS Web 2.1.17

APPL-1002 / Page 370 of 624

APPLE INC. v. COREPHOTONICS LTD.




INFORMATION DISCLOSURE

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

Application Number

15817235

Filing Date

2017-11-19

First Named Inventor | Michael Dror

Art Unit

Examiner Name |

Attorney Docket Number

| COREPH-0080 US CON3

53 p465345 A [1984-08-14 Junichi Yazawa
54 0229194 B2 P316-01-05 Yoneyama et al.
95 B810923 B2 P014-08-19 Y oshikazu Shinohara
56 0678310 B2 D017-06-13 wasaki et al.
57 7918398 B2 P01 1-04-05 lietal
58 0568712 B2 D01 7-02-14 Pror 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
1w Cite No ; Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
1 0140022436 A1l P014-01-23 Kim et al.
2 20140204480 Al D014-07-24 Uo et al.
3 0050141103 A1l PO05-06-30 Kiichiro Nishina

EFS Web 2.1.17

APPL-1002 / Page 371 of 624
APPLE INC. v. COREPHOTONICS LTD.




INFORMATION DISCLOSURE

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

Application Number

15817235

Filing Date

2017-11-19

First Named Inventor | Michael Dror

Art Unit

Examiner Name |

Attorney Docket Number

| COREPH-0080 US CON3

4 20050168840 A1 P005-08-04 Kobayashi et al.
5 P0070229983 A1l P00T7-10-04 Masakazu Saori
6 20090122423 A1l P009-05-14 Park et al.

7 20120154929 A1 P012-06-21 Isai et al.

8 20130208178 A1l P013-08-15 Y oung-woo Park
9 20080304161 A1 P008-12-11 Y oshihito Souma
10 20160187631 A1l P016-06-30 Choi et al.

11 20180224630 A1 P018-08-09 | ee et al.

12 0110115965 A1l P011-05-19 Fngelhardt et al.
13 20130286488 A1l P013-10-31 Kyu Min Chae
14 P0170102522 A1l P017-04-13 Yong Joo Jo

EFS Web 2.1.17

APPL-1002 / Page 372 of 624

APPLE INC. v. COREPHOTONICS LTD.




INFORMATION DISCLOSURE

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

Application Number

15817235

Filing Date

2017-11-19

First Named Inventor | Michael Dror

Art Unit

Examiner Name |

Attorney Docket Number

| COREPH-0080 US CON3

15 20140285907 Al P014-09-25 Tang et al.

16 P0120092777 Al P012-04-19 Tochigi et al.

17 20120105708 Al P012-05-03 Yasuaki Hagiwara
18 20150116569 Al P015-04-30 Romeo |. Mercado
19 20150253647 A1 P015-09-10 Romeo I. Mercado
20 20160085089 Al P016-03-24 Romeo |. Mercado
21 20160313537 A1 P016-10-27 Romeo |. Mercado
22 20140293453 A P014-10-02 Dgino et al.

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
Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code?j Code#| Date PR Passages or Relevant
Document .
Figures Appear
1 P007306282 P A 2007-11-22 Yasuaki Kayanuma

EFS Web 2.1.17

APPL-1002 / Page 373 of 624
APPLE INC. v. COREPHOTONICS LTD.




Application Number 15817235

Filing Date 2017-11-19

INFORMATION DISCLOSURE

First Named Inventor | Michael Dror

STATEMENT BY APPLICANT

o Art Unit |
( Not for submission under 37 CFR 1.99)

Examiner Name |

Attorney Docket Number | COREPH-0080 US CON3

2 013106289 P A 2013-05-30 Konno et al.

3 0140023552 KR A 2014-02-27 Kim Bum Geun

4 559121015 P A 1984-07-12 Yasushi Matsui

5 012203234 P A 2012-10-22  |Matsuzaka et al.

6 013058111 WO A1 2013-04-25 Hiroaki Tanaka

7 554157620 P A 1979-12-12 Toshiko Shimokura
8 013063097 WO A1l 2013-05-02 [Cahall et al.

9 1104297906 CN A 2015-01-21 Bo et al.

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),
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

1 A\ compact and cost effective design for cell phone zoom lens, Chang et al., September 2007, 8 pages

EFS Web 2.1.17

APPL-1002 / Page 374 of 624
APPLE INC. v. COREPHOTONICS LTD.




Application Number 15817235
Filing Date 2017-11-19

INFORMATION DISCLOSURE

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

First Named Inventor | Michael Dror
Art Unit |
Examiner Name |

Attorney Docket Number | COREPH-0080 US CON3

2 [Consumer Electronic Optics: How small a lens can be? The case of panomorph lenses, Thibault et al., September
P014, 7 pages

3 Dptical design of camera optics for mobile phones, Steinich et al., 2012, Pages 51-58 (8 pages)

4 IThe Optics of Miniature Digital Camera Modules, Bareau et al., 2006, 11 pages

5 Modeling and measuring liquid crystal tunable lenses, Peter P. Clark, 2014, 7 pages

6 Viobile Platform Optical Design, Peter P. Clark, 2014, 7 pages

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 conformance 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 501.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.17

APPL-1002 / Page 375 of 624
APPLE INC. v. COREPHOTONICS LTD.



Application Number 15817235

Filing Date 2017-11-19

INFORMATION DISCLOSURE

First Named Inventor | Michael Dror

STATEMENT BY APPLICANT

o Art Unit |
( Not for submission under 37 CFR 1.99)

Examiner Name |

Attorney Docket Number | COREPH-0080 US CON3

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).
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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.
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X A certification statement is not submitted herewith.
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Name/Print Menachem Nathan Registration Number b5392

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.S.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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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/aor 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 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.5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may he 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
hisfher 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 he 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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See MPEP chapter 600 concerning utility patent application contents.

ADDRESS TO:

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

1. D Fee Transmittal Form
(PTO/SB/17 or equivalent)

2. D Applicant asserts small entity status.
See 37CFR 1.27

3. D Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or B or equivalent.

4, D Specification [Total Pages ]
Both the claims and abstract must start on a new page.
(See MPEP § 608.01(a} for information on the preferred arrangement)

5. D Drawing(s) (35 U.S.C. 113) [Total Sheets

6. Inventor’s Oath or Declaration [Total Pages ]
(including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e}}

a. D Newly executed (original or copy)
b. D A copy from a prior application (37 CFR 1.63(d))

7. l:] Application Data Sheet  * See note below.
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

8. CD-ROM or CD-R

in duplicate, large table, or Computer Program (Appendix)
l:‘ Landscape Table on CD

9. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required)

a. I:I Computer Readable Form (CRF)
b. D Specification Sequence Listing on:
i D CD-ROM or CD-R (2 copies); or

ii.I:l Paper

c. D Statements verifying identity of above copies

ACCOMPANYING APPLICATION PAPERS

10.[ ]

1. ]
12.[ ]
13.

1. ]
15.[ ]

6. ]
17.[ ]

18.

Assignment Papers
(cover sheet & document(s))
Name of Assignee

37 CFR 3.73(c) Statement |:| Power of Attorney

(when there is an assignee)

English Translation Document
(if applicable)
Information Disclosure Statement
(PTO/SB/08 or PTO-1449)

Copies of citations attached
Preliminary Amendment
Return Receipt Postcard
(MPEP § 503) (Should be specifically itemized)
Certified Copy of Priority Document(s)
(if foreign priority is claimed)

Nonpublication Request
Under 35 U.S.C. 122(b){(2){B)(i). Applicant must attach form PTO/SB/35
or equivalent.

Other; Remarks - This is an IDS. Citation or identification of

any reference in this IDS shall not be construed as an

admission that such reference is available as prior art.

interest in the matter. See 37 CFR 1.46(b).

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number; 92342

OR I:' Correspondence address below

Name

Address

City State Zip Code

Country Telephone Email

signature | /Menachem Nathan/ pate 09-20-2018 )
| rinryoe) | MENACHEM NATHAN (romay/gens) | 65392 )

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,

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

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

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (56 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. Arrecord 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. Arrecord 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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OPTICAL OBJECTIVE HAVING FIVE LENSES WITH FRONT FOCUSING

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U. S. Provisional Patent
Application Serial No. 61/550,789 entitled "OPTICAL SYSTEM WITH
MICROELECTROMECHANICAL SYSTEM IMAGE FOCUS ACTUATOR" filed
October 24, 2011. The entirety of the above-noted application is incorporated by

reference herein.

TECHNICAL FIELD
[0002] The following relates generally to imaging optics, and more particularly
to a compact optical lens system with micro electromechanical system (MEMS) actuator

for focusing the optical lens system.

BACKGROUND
[0003] Applications for optics and optical devices have become numerous in
conjunction with advances in optical fabrication technology. One interesting
advancement in optical technology is fabrication of micro lenses, and other optical
components on a millimeter or micrometer scale, or less. Compared with traditional
optical elements typically on the scale of centimeters or larger, micro optics have made
optical systems compatible with smaller devices than traditional telescopes,
microscopes, cameras, and so on.
[0004] One mechanism facilitating the fabrication of micro optics is wafer-level
optics. Wafer-level optics is a fabrication technology that enables design and
manufacture of optical components using techniques similar to semiconductor
manufacturing. The technology is generally scalable with different size scales (e.g.,
millimeter, micrometer, etc.). Moreover, wafer-level optics can produce single-element
as well as multi-element optical structures, yielding precision aligned stacks of lens
elements. The end result of wafer-level optics provide cost effective, miniaturized
optical components that enable reduced form factor for optical systems. These optical
systems can be employed in a wide range of small or miniature devices, including

camera modules for mobile phones, surveillance equipment, miniature video cameras,
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and the like.

[0005] Although wafer-level optics is one relatively recent technology for
fabricating small optical components, some traditional fabrication techniques have been
adapted to small-scale optical fabrication as well. For instance, plastic fabrication
techniques including injection molding, and others can be employed for manufacturing
small-scale optical components. Further, glass fabrication techniques have been adapted
for miniaturized optical components, providing high quality optical surfaces for small-
scale devices.

[0006] In addition to optical elements, the miniaturization of digital imaging
sensors has also facilitated the continuing miniaturization of image capture and
recording devices. Improvements in image sensors have provided high resolution image
detectors utilizing micro-scale pixilation, and at high signal to noise ratio and
increasingly lower cost. In conjunction with micro optics, such as wafer-level optical
components, small, relatively inexpensive digital capture and recording devices can
match or exceed the capabilities of relatively expensive, yet very high quality camera
systems utilizing traditional optics of just a decade ago. Although quality is very high
for modern micro optical devices, one persistent limitation has been zoom capability for
miniature optical systems. One solution has been the introduction of digital zoom,
which sacrifices optical resolution to enlarge an image. For high resolution sensors, this
often provides a suitable alternative to traditional optical zoom capability. However,
optical zoom provides advantages that digital zoom cannot achieve.

[0007] For example, the inventors of the disclosed subject matter suggest it
would be desirable to have a miniature optical system with optical auto-focus capability.

Such an optical system that achieves close focus would be additionally desirable.

SUMMARY
[0008] The following presents a simplified summary of one or more aspects in
order to provide a basic understanding of such aspects. This summary is not an
extensive overview of all contemplated aspects, and is intended to neither identify key
or critical elements of all aspects nor delineate the scope of any or all aspects. Its sole
purpose is to present some concepts of one or more aspects in a simplified form as a
prelude to the more detailed description that is presented later.
[0009] Particular aspects of the subject disclosure provide a miniaturized optical

system. In some aspects, the miniaturized optical system can comprise an injection

2
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molded optical system. In further aspects, the miniaturized optical system can be an
auto-focus optical system comprising five optical components. In still other aspects, the
miniaturized optical system can be an auto-focus optical system employing a micro
electromechanical system (MEMS) actuator to achieve focusing of the optical system.
[0010] In one or more other aspects of the subject disclosure, provided is an
optical system that employs a MEMS actuator to achieve close focus. In one such
aspect, the close focus can comprise a substantially 10cm object distance. Further,
according to other aspects, the optical system can be configured to achieve close focus
and infinity focus by adjusting position of a subset of optical components of the optical
system. In particular aspects, the subset of optical components can comprise a single
optical component of the optical system. In at least one such aspect, the single optical
component can be a lens closest along an optical axis of the optical system to an object
being imaged by the optical system (referred to as an object-side lens). In such
aspect(s), the MEMS actuator can be configured to displace the object-side lens of the
optical system a first distance configured to focus an object at infinity onto an image
sensor associated with the optical system, and to displace the object-side lens a second
distance configured to focus a close object (e.g. , an object substantially 10cm from the
object-side lens) onto the image sensor.

[0011] According to one or more additional aspects, an auto-focus optical
system disclosed herein can be configured to include an aperture stop. In a particular
aspect, the auto-focus optical system can comprise injection molded plastic lenses,
whereas in other aspects, the auto-focus optical system can comprise wafer-level optical
lenses, glass lenses, or a suitable combination thereof. In another aspect, the aperture
stop can be positioned on an object side of the object-side lens of the optical system. In
one alternative aspect, a MEMS actuator can be configured to move a subset of optical
components of the optical system to focus an object, while maintaining the aperture stop
in a fixed position along an optical axis of the optical system. In another alternative
aspect, the MEMS actuator can instead be configured to move both the subset of optical
components and the aperture stop relative to the optical axis, to focus the object.

[0012] According to still other aspects, disclosed is an auto-focus optical system
comprising a plurality of optical components. The plurality of optical components can,
in some such aspects, comprise an object-side lens providing a substantial amount of
optical power to the optical system. In at least one such aspect, the object-side lens can

comprise substantially half or greater than half of the combined focal length of the
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optical system. In another aspect, the object-side lens can comprise substantially three-
quarters or more of the combined focal length of the optical system. In a particular
aspect, a MEMS actuator is connected to the object-side lens, and is configured to
displace the object-side lens a first distance configured to focus an object at infinity, and
a second distance configured to focus an object close to the optical system. According
to one specific embodiment, a ratio of the focal length of the object-side lens and of a
combined focal length of the optical system can be a function of a difference in
magnitude of the first distance and the second distance along an optical axis of the
optical system.

[0013] According to additional aspects, the subject disclosure provides a micro-
optical system comprising five optical lenses. In one such aspect, an objective lens of
the five optical lenses can be configured to supply all positive refractive power of the
five optical lenses. In this aspect, the remaining four lenses have a combined net
negative refractive power. In at least one particular aspect, the remaining four lenses
can have respective negative refractive powers, with a combined net negative refractive
power. According to an alternative or additional aspect, a third lens of the five optical
lenses can a convex object side surface and a concave image side surface. As yet
another alternative or additional aspect, a spacing between a fourth of the five optical
lenses and a fifth of the five optical lenses can be a largest spacing between lenses of the
optical system. In another aspect, the micro-optical system can be an auto-focus system
in which a subset of the five optical lenses are movable along an optical axis to refine a
focus of the optical system. In one specific aspect, the subset of the five optical lenses
can comprise the objective lens, and the subset being movable by a MEMS actuator.
[0014] In further aspects of the subject disclosure, provided is a micro-optical
system comprising five optical lenses. The five optical lenses can be arranged into a
plurality of lens groups, each lens group comprising respective subsets of the five
optical lenses. Each group comprises inter-lens distances equal to or less than a
distance(s) between the plurality of optical groups. In a further aspect, each lens within
at least one of the plurality of lens groups comprises at least one optical surface having
both a concave portion and a convex portion. In a particular aspect, an effective focal
length of the micro-optical system varies in response to a change in position along an
optical axis of a first lens of the five optical lenses, and in an alternative or additional
aspect, a back focal length of the micro-optical system remains substantially the same in

response to the change in position along the optical axis of the first lens.
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[0015] To the accomplishment of the foregoing and related ends, the one or
more aspects comprise the features hereinafter fully described and particularly pointed
out in the claims. The following description and the annexed drawings set forth in
detail certain illustrative aspects of the one or more aspects. These aspects are
indicative, however, of but a few of the various ways in which the principles of various
aspects can be employed and the described aspects are intended to include all such

aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016] Figure 1 illustrates a diagram of an example optical imaging system
configured to focus a relatively close object, according to various aspects of the subject
disclosure.
[0017] Figure 2 illustrates a diagram of a sample optical imaging system
configured to focus an object substantially at infinity, according to other disclosed
aspects.
[0018] Figure 3 depicts a diagram of an example optical imaging system
comprising a plurality of injection molded optical components.
[0019] Figure 4 illustrates a diagram of example field curvature and distortion
graphs for a sample optical imaging system focusing a relatively close object.
[0020] Figure 5 illustrates a diagram of example field curvature and distortion
graphs for the sample optical imaging system of Figure 4, focusing an object
substantially at infinity.
[0021] Figure 6 depicts a diagram of a sample lateral color graph for an example
optical imaging system focusing a relatively close object, according to further aspects.
[0022] Figure 7 illustrates a diagram of a sample lateral color graph for the
example optical imaging system of Figure 6 focusing an object substantially at infinity,
according other aspects.
[0023] Figure 8 depicts a diagram of transverse ray fan plots for a disclosed
optical imaging system with an object focused at 10cm.
[0024] Figure 9 illustrates a diagram of transverse ray fan plots for the disclosed
optical imaging system of Figure 8, with an object focused substantially at infinity.
[0001] Figure 10 illustrates a cross-section of a sample optical system for

focusing an image of an object at 10cm according to aspects of the subject disclosure.
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[0002] Figure 11 illustrates a cross-section of a sample optical system for
focusing an image of an object at infinity according to aspects of the subject disclosure.
[0003] Figure 12 illustrates an example graph of field curvature and distortion
for an object at 10cm according to aspects of the subject disclosure.

[0004] Figure 13 illustrates an example graph of field curvature and distortion
for an object at infinity in other aspects of the subject disclosure.

[0005] Figure 14 illustrates an example graph of primary lateral color for an
object at 10cm according to an aspect(s).

[0006] Figure 15 illustrates an example graph of primary lateral color for an
object at infinity according to one or more other aspects.

[0007] Figure 16 illustrates an example transverse ray fan plot for various image
heights for an object at 10cm according to still other aspects.

[0025] Figure 17 illustrates an example transverse ray fan plot for various image
heights for an object at infinity according to at least one other aspect.

[0026] Figure 18 depicts a transverse ray fan plot for a range of field angles for
an example micro-optical system according to additional disclosed aspects.

[0027] Figure 19 illustrates a sample diagram of the micro-optical system of
Figure 18 including lenses and optical surfaces.

[0028] Figure 20 depicts an example graph of field curvature and distortion for
an object focused by the micro-optical system of Figure 18.

[0029] Figure 2 1 illustrates a sample graph of longitudinal aberration for a pupil
radius of 0.90 millimeters in an aspect.

[0030] Figure 22 depicts an example graph of lateral color for a disclosed micro-
optical system according to further aspects.

[0031] Figure 23 illustrates a transverse ray fan plot for a range of field angles
for a micro-optical system focused in the near-field according to disclosed aspects.
[0032] Figure 24 depicts a sample diagram of the micro-optical system of Figure
23 including lenses and optical surfaces.

[0033] Figure 25 illustrates an example diagram of field curvature and distortion
for a near-field object focused by the micro-optical system of Figure 23.

[0034] Figure 26 depicts a sample diagram of longitudinal aberration for pupil
radius of 0.90 millimeters for a disclosed micro-optical system, in an aspect.

[0035] Figure 27 illustrates an example diagram of lateral color for a disclosed

micro-optical system according to still other disclosed aspects.
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[0036] Figures 28A, 28B, 28C and 28D illustrate diagrams of an example
micro-optical system focused at infinity according to further aspects, and related optical
performance graphs.

[0037] Figures 29A, 29B, 29C and 29D depict the micro-optical system of

Figure 28 focused in the near-field and related optical performance graphs.

DETAILED DESCRIPTION
[0038] Various aspects are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more aspects. It will be
evident, however, that such aspect(s) can be practiced without these specific details. In
other instances, well-known structures and devices are shown in block diagram form in
order to facilitate describing one or more aspects.
[0039] In addition, it should be apparent that the teaching herein can be
embodied in a wide variety of forms and that the specific structures or functions
disclosed herein are merely representative. Based on the teachings herein one skilled in
the art should appreciate that the disclosed aspects can be implemented independently of
other aspects, and that two or more of these aspects can be combined in various ways.
For example, an apparatus can be implemented and/or a method practiced using any
number of the aspects set forth herein. In addition, an apparatus can be implemented
and/or a method practiced using other structure and/or functionality in addition to or
other than one or more of the aspects set forth herein. As an example, many of the
apparatuses and lens systems disclosed herein are described in the context of providing
high resolution optical imaging via compact fixed position optical lens arrangements.
One skilled in the art should appreciate that similar techniques could apply to other
optical lens architectures. For example, the lens arrangements used herein may be used
in mechanical focus or auto-focus systems whereby the optical arrangement is
automatically or manually displaced relative to the image plane.
[0040] In at least one aspect of the subject disclosure, an optical imaging system
is provided. The optical imaging system can comprise a first group of lenses and a
second group of lenses. The optical imaging system can be focused by repositioning the
first group of lenses relative to the second group of lenses along an optical axis of the

optical imaging system. In at least one aspect of the subject disclosure, the second
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group of lenses includes an image sensor for the optical imaging system. In particular
aspects of the subject disclosure, the first group of lenses can comprise a single lens.
For instance, the single lens can include an object-side lens, which is an optical element
closes to an object side of the optical imaging system.

[0041] Referring now to the drawings, Figure 1depicts a block diagram of an
example optical system 100 according to aspects of the subject disclosure. System 100
comprises an arrangement of optical elements 102 positioned transverse to an optical
axis 104. As utilized herein, an optical element refers to a single piece of refractive or
reflective material at least partially transparent to electromagnetic radiation at least
partially within the visible spectrum (e.g., including wavelengths approximately 400 to
700 nanometers [nm]). Examples of suitable material include ground and polished
glass, molded glass or glass formed from a replication molding process, wafer-level
optics (WLO), injection-molded plastic, etched micro optics formed on an optical
substrate, or the like. Additionally, an optical element will have at least one refractive or
reflective surface. One example of an optical element utilized herein is an optical lens.
An optical lens is an optical element comprising two opposing refractive surfaces, and
an edge between the opposing surfaces that defines an outer diameter (for a circular
lens) or perimeter of the lens, and an edge thickness of the lens. A typical arrangement
of optical lenses includes a series of lenses 102 at least generally transverse to an axis
(optical axis 104). It should be appreciated, however, that other possible arrangements
can exist consistent with the subject disclosure. A "lens component” is defined herein
as (A) a single lens element spaced so far from any adjacent lens element that the
spacing cannot be neglected in computing the image forming properties of the
respective lens elements, or (B) two or more lens elements that have adjacent lens
surfaces either in full overall contact or so close together that any spacing between the
adjacent lens surfaces are so small that the spacing(s) can be neglected in computing
image forming properties of the two or more lens elements. Thus, some lens elements
can also be lens components, and the terms "lens element” and "lens component" are
not mutually exclusive terms. In addition, it should be appreciated that the term "optical
component” is utilized herein to refer to a superset of items having significant properties
related to imaging optical systems, and includes optical elements such as lens elements
and lens components, as well as various optical stops including but not limited to
aperture stops, but can also include various other items such as a thin film, a bandpass

filter, a lowpass or highpass filter, a polarizing filter, a mirror, etc.
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[0042] Light entering the left side, or object side, of optical elements 102 can
interact sequentially with respective elements (102) and exit the right side, or image
side, of the elements 102, toward an optical sensor 106. It should be appreciated that
not all light interacting with the left side of the optical elements 102 will be transmitted
to the sensor 106; some light can be reflected off of respective elements (102), some
light can be scattered away from the optical axis 104 and absorbed (e.g. , by an optical
stop - not depicted), and so forth. However, in general, the optical elements 102 will
receive light from an object on one side of the elements (e.g. , the left side) and form a
real image of the object on an opposite side of the elements (e.g. , on the right side). The
real image will be formed along the optical axis 104 a certain distance from the optical
elements 102, called an image distance (ID). Notably, the ID depends primarily on a
corresponding object distance (OD - distance between the object and the optical
elements 102 along the optical axis 104) and a refractive power, or optical power, of the
combined optical elements 102.

[0043] Sensor 106 can be a digital device comprising a multi-dimensional array
(e.g. , atwo dimensional array) of electro-optical sensors, or pixels. Examples of such a
device can include a charge-coupled device (CCD) array, or a complementary metal-
oxide semiconductor (CMOS) array, or some other suitable array of optical sensors.
Each electro-optical sensor, or pixel, of such array is configured to output an electric
signal when irradiated with light. Furthermore, an amount of electric current for the
electric signal is directly related to energy density of light irradiating the pixel.
Accordingly, by collecting output current levels from each pixel of the array, sensor 106
can digitally reproduce a two dimensional radiant energy pattern of light irradiating the
sensor 106. Additionally, where the pixel surface or sensor plane of sensor 106 is
placed at the above-mentioned ID, the two dimensional radiant energy pattern that is
produced is that of a real optical image generated by optical elements 102. Accordingly,
sensor 106 can be utilized to digitally reproduce that image. Resolution of a digital
image generated by sensor 106 depends on a number of pixels within an active array of
sensor 106. In addition, optical system 100 can comprise a cover plate 108 between the
optical elements 102 and image sensor 106, as depicted by Figure 1.

[0044] As depicted by optical system 100, optical elements 102 can comprise
five optical lenses, including lens LI, lens L2, lens L3, lens L4 and lens L5, from the
object-side of optical elements 102 to an image-side of optical elements 102. As

depicted, lens LI is a biconvex lens having positive optical power, having convex
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object-side and convex image-side surfaces, R1 and R2, respectively. Additionally, lens
LI can have arelatively strong positive optical power, relative to lenses L2, L3, L4 and
L5. In at least one aspect, lens LI can have arelatively strong positive optical power
relative to a combination of lenses L2, L3, L4 and L5. In a particular aspect, lens LI
can provide at least about half or more of the combined focal length of optical elements
102. In an alternative aspect, lens LI can provide substantially about three-quarters or
more of the combined focal length of optical elements 102. In related aspects, the

optical power of the object-side lens (L1 ) can be about 1.25x the combined optical

power

power of optical elements 102 (e.g. , L1 < 1.25*%(Ll1 +L2 + L3 gwer +

power power power
Ldpower + L5 ower)- In 2 particular aspect, an aperture stop Al can be positioned at or in
front of an object-side of lens LI. Aperture stop Al is described in more detail below.
[0045] Lens L2 can have an overall negative optical power. Further, lens L2, in
one aspect, can have a mildly concave object-side surface R3. In an alternative aspect,
object-side surface R3 can be flat, with no optical power. As yet another alternative
aspect, object-side surface R3 can be mildly convex. An image-side surface R4 of lens
L2 can have concave curvature. Moreover, lens L2 can be configured to provide
chromatic aberration correction for optical system 100. In at least one aspect, lens L2
can provide a majority of chromatic aberration correction for optical system 100.

[0046] Lens L3 comprises an object-side surface R5 and an image-side surface
R6. Object-side surface R5 can be mildly concave, in particular aspects. Moreover,
image-side surface R6 can be convex. In a particular aspect, lens L3 can have a positive
optical power.

[0047] Lens L4 comprises an object-side surface R7 and an image-side surface
R8. Object-side surface R7 can have convex curvature near optical axis 104.

Moreover, in at least one aspect of the subject disclosure, object-side surface R7 can
transition to concave further from optical axis 104. Moreover, image-side surface R8
can be substantially flat with little or no optical power near optical axis 104, and
transition to convex curvature away from optical axis 104. In an alternative aspect,
image-side surface R8 can be convex near optical axis 104 having significant optical
power for low to mid field angles, as well as convex away from optical axis 104. In a
particular aspect, lens L4 can have positive power for low field angles (e.g. , field angles
between zero and about 12 to 15 degrees). In another aspect, lens L4 can have small

positive, small negative, or substantially zero optical power for medium field angles
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(e.g. , field angles between about 12 to 15 degrees and about 22 to 25 degrees). In yet
another aspect, lens L4 can have small positive, small negative, or substantially zero
optical power for for high field angles (e.g. , field angles between about 22 to 25 degrees
and about 33 or more degrees, up to a maximum accepted field angle of optical system
100).

[0048] Lens L5 comprises an object-side surface R9 and an image-side surface
R10. Object-side surface R9 can have concave curvature for low and medium field
angles. In at least one aspect, object-side surface R9 can transition to mildly concave or
no curvature for high field angles. Image-side surface R10 can be concave near optical
axis 104. Moreover, image-side surface R10 can transition from concave to convex for
medium and high field angles, as depicted.

[0049] As depicted, optical elements 102 can have respective spaces (e.g. , air
spacing) between respective lenses LI, L2, L3, L4 and L5. In at least one disclosed
embodiment, a first on-axis distance between lens LI and L2 can be substantially small
compared with a third on-axis distance between lens L3 and lens L4. In another
embodiment, the first on-axis distance can be substantially small compared to a second
on-axis distance between lens L2 and L3, and a fourth on-axis distance between lens L4
and L5, in addition to the third on-axis distance. In at least one embodiment, the
second, third and fourth on-axis distances can be substantially similar in magnitude, at
least in comparison with the first on-axis distance. In other embodiments, these
relations between the first, second, third and fourth on-axis distances need not exist.

For instance, other relationships between the first, second, third and fourth on-axis
distances may exist instead.

[0050] In at least one aspect of the subject disclosure, a MEMS actuator can be
connected at least to lens LI. The MEMS actuator can be configured to reposition lens
LI along optical axis 104 to focus objects at different object distances. As one example,
the MEMS actuator can change the first distance between lens LI and lens L2 to focus
objects at differing object distances. In at least one aspect, the MEMS actuator can
position lens LI a distance Dio_,, 110 from lens L2 to focus onto sensor 106 an image of
an object that is substantially 10 centimeters (cm) from a position of aperture stop Al on
optical axis 104.

[0051] According to further aspects, aperture stop Al can be fixed relative to
optical axis 104. In another aspect, aperture stop Al can be fixed relative to a position

of lens LI. In the latter aspect, aperture stop Al can be moved by a MEMS actuator in
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conjunction with lens L1 when focusing an image of an object. According to still other
aspects, the MEMS actuator can be configured to move lens LI, either alone or in
conjunction with aperture stop Al, a total distance along optical axis 104. The total
distance can, in a particular aspect, at one end thereof focus an image of an object at
infinity, and at an opposite end thereof, focus an image of an object substantially at
10cm from aperture stop Al. As utilized herein, an object at infinity includes an object
distance that satisfies the paraxial approximation known in the art of optical imaging
science. The paraxial approximation, broadly stated, refers to an object at such a
distance that an angle - subtending a first optical ray that is parallel with optical axis 104
and a second optical ray that originates at a point on the object farthest from the optical
axis and passes through optical axis 104 at aperture stop Al - is substantially zero
degrees. In yet another aspect, lens LI can have a focal length that is at least in part a
function of a magnitude of the total distance. In still other aspects, a ratio of the focal
length of lens LI and a combined focal length of optical elements 102 can at least in
part be a function of the magnitude of the total distance.

[0052] Because the pixel array of sensor 106 generates an electronic
reproduction of areal image, data generated by sensor 106 (and other sensors disclosed
herein) in the form of electric signals can be saved to memory, projected to a display for
viewing (e.g., digital display screen), edited in software, and so on. Thus, at least one
application of optical system 100 is in conjunction with a digital camera or video
camera comprising a digital display. Furthermore, optical system 100 and other optical
systems included in the subject disclosure can be implemented in conjunction with a
camera module of an electronic device. Such an electronic device can include a wide
array of consumer, commercial or industrial devices. Examples include consumer
electronics, including a cell phone, smart phone, laptop computer, net-book, PDA,
computer monitor, television, flat-screen television, and so forth, surveillance or
monitoring equipment, including commercial equipment (e.g., ATM cameras, bank
teller window cameras, convenience store cameras, warchouse cameras and so on),
personal surveillance equipment (e.g., pen camera, eyeglass camera, button camera,
etc.), or industrial surveillance equipment (e.g., airfield cameras, freight yard cameras,
rail yard camera, and so on). For instance in consumer electronics, because optical
system 100 can comprise optical components having physical dimensions on the order
of a few millimeters or less, and because at least some of optical elements 102 can have

a fixed position, system 100 and other disclosed systems are well suited for various
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types of mini or micro camera modules. It is to be appreciated, however, that the
disclosed systems are not limited to this particular application; rather, other applications
known to those of skill in the art or made known by way of the context provided herein,
are included within the scope of the subject disclosure.
[0053] Figure 2 illustrates a diagram of an example optical imaging system 200
according to additional aspects of the subject disclosure. Optical imaging system 200
can comprise a set of optical elements 202 arranged transverse to an optical axis 204.
Furthermore, optical elements 202 can be configured to focus an image onto an image
plane 206 of an object located substantially at infinity from an aperture stop Al of
optical imaging system 200. In at least one aspect, optical elements 202 can be
substantially similar to optical elements 102 of Figure 1, supra, except for the first
distance between lens LI and lens L2. Particularly, this first distance in optical imaging
system 200 can be a distance pINFINITY 210 configured to focus the object located
substantially at infinity, discussed above. Furthermore, as described at Figure 1, supra,
aperture stop Al can, in one aspect, be fixed in position relative to optical axis 204. In
an alternative aspect, aperture stop Al can be fixed in position relative to lens LI, and
move along optical axis 204 with lens L2.
[0054] It should be appreciated that surfaces R1 through R10 of lenses LI
through L5 of optical elements 102 and 202 (as well as other optical surfaces described
throughout the subject disclosure) can be of varying shapes. In one aspect, one or more
of the surfaces can be spherical surfaces. In other aspects, one or more of the surfaces
can be conic surfaces. In yet other aspects, one or more of the surfaces can be aspheric
surfaces, according to a suitable aspheric equation, such as the even aspheric equation:
Ccy?
1 < =[-ﬁ+ d—(+ K¢ 2Y2)1/2}]+ )

mm) of a line drawn from a point on the aspheric lens surface at a radial distance, Y

(A wv ) , where z is the sag height (in

from the optical axis to the tangential plane of the aspheric surface vertex, C is the
curvature of the aspheric lens surface on the optical axis, Y is the radial distance (in
mm) from the optical axis, K is the conic constant, and A;is the Im aspheric coefficient,
with the summation over even number i. However, these aspects are not to be construed
as limiting the scope of the subject disclosure. Rather, various surfaces can be odd
aspheric, or of an aspheric equation comprising even and odd coefficients.

[0055] Further to the above, it should be appreciated that lenses of optical
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elements 102 and 202 (and optical lenses of various other optical systems provided
throughout the subject disclosure) can be made of various suitable types of transparent
material, and formed according to various suitable processes for generating an optical
quality surface. In one aspect, lenses LI through L5 can be ground and polished glass,
where the glass is selected to have an index of refraction resulting in a desired effective
focal length for the combined lenses LI through L5. In another aspect, the lenses can be
an optical-quality injected molded plastic (or plastic of optical quality formed by
another suitable method), wherein the plastic has an index of refraction suitable to
provide the desired effective focal length. In at least one other aspect, the lenses LT
through L5 can be etched from a transparent glass, crystalline or other suitable structure
(e.g. ., silicon dioxide - Si0 , wafer) with a lithographic etching process similar to that
used to etch semiconductor chips (e.g. , solid state memory chip, data processing chip).
In a particular aspect, optical elements 102 and optical elements 202 can be described

according to the optical prescription of Tables 1- 9, below.

Parameter Description Value
Effective Focal Length (in air at system temperature and pressure) 4.131396
Effective Focal Length (in image space) 4.131396
Back Focal Length 0.349633
Total Track Length (TTL) 5.49089
Image Space F/# 2.293412
Paraxial Working F/# 2.44
Working F/# 2.857105
Image Space NA 0.1752143
Object Space NA 0.008991
Stop Radius 0.90071
Paraxial Image Height 2.956
Paraxial Magnification -0.04388
Entrance Pupil Diameter 1.801419
Entrance Pupil Position 0.18
Exit Pupil Diameter 1.236574
Exit Pupil Position -3.03634
Maximum Radial Field 2.956
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Lens Units Millimeters (mm)
Angular Magnification 1.183246
Table 1: General Optical Properties
Field # X-Value Y-Value Weight

1 0 0 1

2 0 0.571 1

3 0 1.142 1

4 0 1.714 1

5 0 2.285 1

6 0 2.57 1

7 0 2.856 0.2

8 0 2.956 0.2

Table 2: Field Type v. Real Image Height (in mm)

Field / # VDX VDY VCX VCY VAN
1 0 0 0 0 0
2 0 0 0 0 0
3 0 0 0 0 0
4 0 0 0 0 0
5 0 -0.04364 0.000234 0.043642 0
6 0 -0.081 0.001432 0.081006 0
7 0 -0.1227 0.004184 0.122713 0
8 0 -0.13916 0.006035 0.139171 0

Table 3: Vignetting Factors for Fields of Table 2
Wavelength # Value (in um) Weight
1 0.47 o1
2 0.51 503
3 0.555 1000
4 0.61 503
5 0.65 107
Table 4: Wavelengths Used for Raytracing
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APPL-1002 / Page 402 of 624

APPLE INC. v. COREPHOTONICS LTD.



WO 2013/063097 PCT/US2012/061668

Surface Type, Radius Thickness Material Diameter | Conic Notes
Object Standard Infinity 100 132.31 88 0
A Standard Infinity 018 2.036472 0
Stop Standard Infinity -0.1 1.85939 0
3 EvenAsph 1.974507 0.637634 APEL551 4ML | 1.9071 53 0
4 EvenAsph | -13.5665 | 0.166808 1.93921 2 0
0 not

5 Standard Infinity | 0.049504 1.93921 2 vignetting
6 EvenAsph | 68.79989 | 0.528506 OKP4HT 1.951274 0
7 EvenAsph 2.992822 0.247886 1.977445 0

0 Vignettin

8 Standard |6 | 0.09498 2 ot 1.000
9 EvenAsph 143.3822 0.902332 APEL551 4ML | 2.122436 0
10 EvenAsph -24.6284 0.367969 2.741 479 0
11 EvenAsph 1.97917 0.596974 | APEL551 4ML | 3.225637 0
12 EvenAsph | 91.68886 | 0.360983 4.1271 83 0
13 EvenAsph -3. 10061 0.382215 | APEL551 4ML | 4.395569 0
14 EvenAsph 3.49791 4 0.2251 4.876466 0
15 EvenAsph Infinity 0.3 N-BK7 5.271 775 0
16 Standard Infinity 0.55 5.427336 0
Image Standard 0 0

Table 5: Surface Data Summary

Surface Parameter Description Value
R1 Even Asphere
Coefficientonr 2 0
Coefficient on r 4 -0.01328
Coefficienton r 6 0.020358
Coefficientonr 8 -0.03418
Coefficientonr 10 0.012665
Coefficientonr 12 0
Coefficient onr 14 0
Coefficient onr 16 0
R2 Even Asphere
Coefficienton r 2 o
Coefficient on r 4 -0.0043
Coefficientonr 6 0.001395
Coefficientonr 8 0.02717
Coefficient onr 10 0.022646
Coefficientonr 12 0
Coefficientonr 14 0

16

APPL-1002 / Page 403 of 624
APPLE INC. v. COREPHOTONICS LTD.



WO 2013/063097

PCT/US2012/061668

Coefficient onr 16

R3 Even Asphere >
Coefficient on r 2 0
Coefficient on r 4 0.01683
Coefficient on r 6 0.019474
Coefficientonr 8 -0.03875
Coefficient on r 10 0.034171
Coefficient on r 12 0
Coefficient on r 14 0
Coefficient on r 16 0
R4 Even Asphere
Coefficient on r 2 0
Coefficient on r 4 20.01678
Coefficient on r 6 0.057631
Coefficient onr 8 -0.06199
Coefficient on r 10 0.029185
Coefficient onr 12 0
Coefficient on r 14 0
Coefficient onr 16 0
RS Even Asphere
Coefficient on r 2 0
Coefficient on r 4 20.07378
Coefficient on r 6 0.078871
Coefficient onr 8 -0.04834
Coefficient on r 10 0.007991
Coefficient on r 12 0
Coefficient on r 14 0
Coefficient onr 16 0
RO Even Asphere
Coefficient on r 2 0
Coefficient on r 4 -0.20739
Coefficient on r 6 0.12271
Coefficientonr 8 0.04163
Coefficient on r 10 0.006751
Coefficient on r 12 0
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Coefficient on r 14 0
Coefficient onr 16 0
R7 Even Asphere
Coefficient on r 2 0
Coefficient on r 4 -0.15706
Coefficient onr 6 0.019487
Coefficient onr 8 -0.00924
Coefficient on r 10 0.001005
Coefficient on r 12 0
Coefficient on r 14 0
Coefficient onr 16 0
RS Even Asphere
Coefficient onrt 2 0
Coefficient onr 4 0.054595
Coefficient onr 6 -0.04501
Coefficient on r 8 0.010689
Coefficient on r 10 -0.00087
Coefficient on r 12 0
Coefficient onr 14 0
Coefficient onr 16 0
RO Even Asphere
Coefficient onr 2 0
Coefficient on 1 4 -0.01701
Coefficient onr 6 0.02087
Coefficient on r 8 -0.00363
Coefficient on r 10 0.000212
Coefficient onr 12 0
Coefficient on r 14 0
Coefficient onr 16 0
R10O Even Asphere
Coefficient onr 2 0
Coefficient on r 4 -0.07822
Coefficient on r 6 0.013989
Coefficient onr 8 -0.00152
Coefficient on r 10 6.37E-05
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Coefficienton r 12

Coefficienton r 14

Coefficienton r 16

Table 6 : Surface Aspheric Coefficients

Surface Edge

Object 100
1 0.18

Stop 0.13436

3 0.361345
4 0.208736
5 0.052866
6 0.700429
7 0.0726
8 0.054707
9 0.625532
10 0.494114
11 0.625166
12 0.144313
13 0.505743
14 0.480978
15 0.3
16 0.55

Image 0

Table 7 : Edge Thickness Data

APPL-1002 / Page 406 of 624
APPLE INC. v. COREPHOTONICS LTD.

Temperature (Temp) in degrees Celsius and pressure (Press) in atmospheres
Surface | Material | Temp |Press 0.47 0.51 0.555 0.61 0.65
0 20 1 1 1 1 1
1 20 1 1 1 1 1
2 20 1 1 1 1 1
3 A::’4E'\I/_IES 20 1 1.552896 1.549574 1.546504 1.543579 1.541977
4 20 1 1 1 1 1
5 20 1 1 1 1 1
6 OKP4HT| 20 1 1.65642 1.646281 1.637383 1.62927 1.625419
7 20 1 1 1 1 1
8 20 1 1 1 1 1
o |APELSS| 20 | 1 | 1.552896 | 1549574 | 1546504 | 1.543579 | 1.541977
10 20 1 1 1 1 1
1 A-||D4E'\I/_IE5 20 1 1.552896 1.549574 1.546504 1.543579 1.541977
12 20 1 1 1 1 1
13 |APEL55|] 20 1 1.552896 | 1.549574 | 1.546504 1.543579 1.541977
19
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14 20 1 1 1 1 1
15 N-BK7 20 1 1.523605 1.520769 1.51 8274 1.51 5909 1.51 452
16 20 1 1 1 1 1
17 20 1 1 1 1 1
Table 8: Index of Refraction Data
Wavelengths (um):
0.47 0.51 0.555
Number Field Tan Sag Tan Sag Tan Sag
(mm)
1 0 2.4569 2.4569 2.4571 2.4571 2.4591 2.4591
2 0.571 2.5045 2.4888 2.5043 2.4886 2.506 2.4902
3 1.142 | 2.5363 2.5666 2.5363 2.5654 2.538 2.5662
4 1.714 2.6412 2.6707 2.644 2.6687 2.6478 2.6688
5 2.285 3.1763 2.8179 3.1806 2.8155 3.1856 2.8152
6 2.57 3.6191 2.9098 3.6212 2.9074 3.6236 2.907
7 2.856 4.1799 3.0168 4.1688 3.0144 4.1575 3.014
8 2.956 4.4668 3.0594 4.4391 3.0571 4.4113 3.0567
Table 9: F/Number Data
Wavelengths (um)
0.61 0.6
Number Field Tan Sag Tan Sag
(mm)
1 0 2.4624 2.4624 2.4666 2.4666
2 0.571 2.509 2.4932 2.5132 2.4973
3 1.142 2.5408 2.5684 2.5444 2.5721
4 1.714 2.6522 2.6703 2.656 2.6736
5 2.285 3.1911 2.8164 3.1952 2.8194
6 2.57 3.6263 2.908 3.6281 2.911
7 2.856 4.1459 3.0151 4.1376 3.018
8 2.956 4.3835 3.0578 4.3641 3.0606
Table 9A: F/Number Data (Continued)
[0056] Table 1 provides general optical information for an embodiment of

optical imaging systems 100 and 200. Table 2 provides image heights in the y axis,

measured at the image sensor 106 or image sensor 206, for eight different optical fields,

and provides weights for the respective fields. Table 3 includes vignetting data for the

eight fields indicated in Table 2. Table 4 depicts wavelengths of respective rays traced
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in optical imaging systems 100 and 200, depicted at Figures 1 and 2. Table 5 provides a
summary of general optical surface characteristics for the lenses of optical elements 102
and optical elements 202, including surface type, radius of curvature, thickness, material
(from standard glass and plastic catalogues), diameter, conic constant, and notes
regarding vignetting. Table 6 describes even aspheric coefficients for the surfaces of
Table 5, whereas Table 7 provides edge thickness information for those surfaces. Table
8 provides index of refraction data for multiple wavelengths for the optical fields
identified at Table 2. Tables 9 and 9A provide F/# data for those same wavelengths and
optical fields.

[0057] Figure 3 illustrates a diagram of an example injection molded plastic
optical system 300 (also referred to as system 300) according to further aspects of the
subject disclosure. System 300 can be formed from multiple injection molded plastic
components. In one embodiment, two or more of lenses LI, L2, L3, L4 and L5 can be
formed from a single mold. In other embodiments, respective lenses can be formed
from separate molds and assembled, as depicted, after molding. In other aspects,
formation of lenses LI, L2, L3, L4 and L5 can result from another optical fabrication
technique, such as wafer-level optic fabrication. In at least one disclosed aspect, system
300 can be substantially similar to optical imaging system 100. In another aspect,
system 300 can be substantially similar to optical imaging system 200. According to yet
other aspects, system 300 can comprise MEMS hardware configured to displace lens LI
along optical axis 302 to achieve focusing at an image plane 304 of system 300. In a
particular embodiment, system 300 can comprise lens surfaces R1 and R2 of lens LI,
surfaces R3 and R4 of lens L2, surfaces R5 and R6 of lens L3, surfaces R7 and R8 of
lens L4, and surfaces R9 and R10 of lens L5, that are substantially similar to surfaces
R1 - R10 described at Figure 1, supra.

[0058] Figure 4 illustrates a diagram of field curvature and F-Tan(Theta)
Distortion (referred to hereinafter as distortion) for an optical imaging system as
described herein. Particularly, Figure 4 illustrates field curvature and distortion for an
object distance of 10cm, which can correspond with optical imaging system 100 of
Figure 1, supra. The field curvature and distortion graphs utilize five wavelengths,
having wavelengths of 0.470, 0.510, 0.555, 0.610 and 0.650 pn, respectively, and have
a maximum field angle of 33.391 degrees. The left-hand graph depicts field curvature
in millimeters along a y-axis at an image plane of an optical imaging system. Field

curvature data is depicted for Sagittal rays (delineated as 'S' on Figure 4) and Tangential
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rays (delineated as “T" on Figure 4). As is clear from the graph, field curvature is
minimal for sagittal rays over most of the image plane, and field curvature is within a
few microns for tangential rays for most of the image plane, and several microns at the
outer edge of the image plane (high y values).

[0059] The distortion graph on the right hand side also includes curves for the
above five wavelengths. The distortion data is normalized to 0% at the optical axis.
Throughout the image plane, distortion is less than about 1.5%, and less than one
percent for low field angles.

[0060] Figure 5 depicts a diagram of field curvature and distortion for an
optical imaging system focusing an object at infinity. Thus, the graphs of Figure 5 can
correspond with optical imaging system 200 of Figure 2, supra. The field curvature and
distortion graphs of Figure 5 employ graphs for the same wavelengths as for Figure 4,
for a maximum field angle of 34.897 degrees. Field curvature includes lines for sagittal
rays (S) for the indicated wavelengths, as well as transverse rays (T) for those same
wavelengths. As depicted, field curvature for an object in focus at 10cm is within about
+/- 50 microns.

[0061] Distortion at infinity varies a bit more than for the 10cm graph of Figure
4. Distortion is again normalized to 0% on the optical axis. The distortion ranges from
about a half percent at medium field angles to about negative one and a half percent at
the edge of the image plane. Total distortion for all field angles is about two percent.
[0062] Figure 6 illustrates a graph of primary lateral color for an optical imaging
system as described herein. Particularly, the primary lateral color graph of Figure 6 is
for an object in focus at 10cm object distance, and therefore can correspond with optical
imaging system 100 of Figure 1, supra. The maximum field for the primary lateral
color graph is 2.9560 mm, and ranges in wavelengths between 0.4700 and 0.6500 pn.
As depicted, lateral color variation is well within a half a micron for small field angles,
varies tojust over negative one microns for medium field angles, and becomes as large
as about negative one and a half microns for higher field angles. Overall distortion
remains below two microns for the image plane.

[0063] Figure 7 illustrates a graph of primary lateral color for an object in focus
at infinity. Accordingly, Figure 7 can correspond with optical imaging system 200 of
Figure 2, supra. Similar to Figure 6, the maximum field is 2.9560 mm for wavelengths
between 0.4700 and 0.6500 puin. For low and medium field angles, primary lateral color

remains at or below about one half a micron. Only at larger field angles does the
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primary lateral color exceed half a micron, reaching a peak at just over about two
microns at an edge of the image plane.

[0064] Figure 8 illustrates several transverse ray fan plots at an image plane of
an optical imaging system described herein. Particularly, the transverse ray fan plots of
Figure 8 correspond with an object in focus at 10cm object distance, and therefore can
correspond with optical imaging system 100 of Figure 1, supra. The transverse ray fan
plots depict transverse ray error (¢,) along a vertical axis, and pupil diameter (P,) along
the horizontal axis, for various image heights. Flatter plots indicate optimal
performance and minimal error, whereas greater deviations along the vertical axis
indicate greater transverse ray error. As is depicted by Figure 8, transverse ray error is
minimal for near the optical axis (small image height), and generally increases with
image height. The scale ranges from positive 25 microns to negative 25 microns along
the x and y axis, respectively. The transverse ray fan plots include wavelengths between
0.470 and 0.650 wavelengths.

[0065] Figure 9 depicts several transverse ray fan plots for an object in focus at
infinity, and therefore can correspond with optical imaging system 200 of Figure 2,
supra. Similar to Figure 8, the plots exhibit minimal error near the optical axis, and
generally low error for small pupil diameters at all field angles. At higher field angles
and particularly higher pupil diameters, the transverse ray error increases. Generally,
transverse ray error for the object at infinity is less than for the object at 10cm.

[0066] Referring now to the drawings, Figure 10 depicts a cross sectional view
of an optical system 1000 for an object at 10cm comprising an arrangement of optical
elements 1002 positioned in a like manner relative to an optical axis 1004. Light
entering the left side, or object side, of optical elements 1002 can interact sequentially
with respective elements 1002 and exit the right side, or image side, of the elements
1002, toward an image sensor 1006. The real image will be formed along the optical
axis 1004 a certain distance from the optical elements 1002, called an image distance
(ID). Notably, the ID depends primarily on a corresponding object distance (OD -
distance between the object and the optical elements 1002 along the optical axis 1004)
and a refractive power, or optical power, of the combined optical elements 102.

[0067] Sensor 1006 can be a digital device comprising a multi-dimensional
array {e.g., a two dimensional array) of electro-optical sensors, or pixels, which can
include a CCD array, or a CMOS array, efc. Resolution of a digital image generated by

sensor 1006 depends on a number of pixels within the sensor plane array 1008, which in
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turn is dependent on pixel area and total array area. Thus, for example, for relatively
square pixels approximately 1.4 microns per side (1.96 square microns), a 0.4 cm square
sensor array can comprise as many as 8.1 megapixels (Mp). Said differently, such a
sensor would have resolution of about 8Mp. Because the pixel array generates an
electronic reproduction of a real image, data generated by sensor 1006 in the form of
electric signals can be saved to memory, projected to a display for viewing (e.g. , digital
display screen), edited in software, and so on.

[0068] It should be appreciated that the optical imaging arrangement 1000
depicted in Figure 10 (and other optical imaging systems disclosed herein) is not
intended to be drawn to scale. For instance, lens thicknesses, positions and heights are
not necessarily depicted in proper proportion with actual sizes. Rather, arrangement
1002 is intended to provide a visual context of an imaging system to aid conceptual
understanding of other aspects disclosed herein.

[0069] Optical system 1000 comprises a first lens L1, a second lens L2, a third
lens L3, a fourth lens L4, and a fifth lens L5 centered upon an optical axis 104. The
lenses are numbered starting from the object side to the image side. Thus, lens LI is
closest to the object, and lens L5 is closest to the image. Aperture Al can be embedded
into lens LI, or can be fixed to LI physically. Accordingly, in this embodiment,
aperture Al does not move relative to lens LI. In certain aspects of the disclosure, the
aperture Al can have a 50uun depth.

[0070] Lenses LI through L5 each have two opposed refracting surfaces. A
radius of curvature for the respective surfaces is denoted by the letter "R" followed by a
surface number, starting with the object side surface of lens LI. Thus, the surfaces in
order from object side to image side are object side surface R1 and image side surface
R2 of lens LI, object side surface R3 and image side surface R4 of lens L2, object side
surface R5 and image side surface R6 of lens L3, object side surface R7 and image side
surface R8 of lens L4, and object side surface R9 and image side surface R10 of lens
L5. The respective surface identifiers (Rl ,R2, R3, ..., R10) are also utilized to
represent the radius of curvature for the respective surfaces. Additionally, refractive
index 34 denotes the refractive index of the lens medium associated with the 1 surface,
and v_di is the Abbe number of the lens medium associated with the 1* surface.

[0071] Lens LI can have a large positive refractive power, with both optical
surfaces, R1 and R2, being convex. As utilized herein, the terms large or small

refractive power (whether positive or negative) are intended to be relative to other
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lenses of a particular optical system. Thus, for instance, referring to lens L1 as having
large positive refractive power implies that lens LI has greater than average positive
refractive power as compared with other positive power lenses of optical system 1000.
Conversely, a lens having small positive refractive power for optical system 1000 will
have less than the average positive refractive power.

[0072] In an embodiment, LI can be moveable relative to lenses L2-L5 and the
sensor plane 1008. Movement can be achieved using MEMS or other appropriate
actuators. In this embodiment, L2-L5 remain fixed relative to the image sensor plane
1008 and image sensor 1006. In some aspects of the disclosure, the range of movement
of LT is around I00wm. The movement of LI allows optical system 1000 to maintain
focus on objects at various distances. In Figure 10, the optical system 1000 is focused
on an object at a distance of 10cm from the optical system. In Figure 2, the optical
system 1100 is focused on an object at optical infinity.

[0073] In certain embodiments, there is an inverse relationship between the
refractive power of L1 and the range of motion required to focus on objects at various
distances. An LI with a higher power requires a shorter range of movement to focus on
objects at various distances and vice versa. According to some aspects of the disclosure,
the axial gap, or distance between lenses LI and L2 at the optical axis is around 125pn,
with a gap of about 170 uwn at the clear aperture.

[0074] L2 can have a meniscus shape (having smaller thickness near the optical
axis than away from the optical axis), with optical surface R3 being convex, and optical
surface R4 being concave. In some aspects of the disclosure, lens L2 provides most of
the chromatic correction for optical system 1000 and has negative refractive power.
Lens L3 can be biconvex near the optical axis 1004 as optical surface R5 is convex near
the optical axis 1004 and concave away from the optical axis 1004 and image side
optical surface R6 is convex. According to some aspects of the disclosure, lens L3 can
have a positive refractive power. In certain embodiments, L2 can be mounted on to L3,
such that L2 is fixed to L3, and L2 does not touch an optical barrel that arranges lenses
LI - L5 of optical system 1000 along optical axis 1004.

[0075] Lens L4 has a concave object side optical surface R7, and a convex
shaped image side optical surface R8. Lens L5 can be meniscus shaped with a convex
optical surface R9 near optical axis 1004 and optical surface R10 that is concave near

the optical axis 104.
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[0076] It should be appreciated that surfaces R1-R10 (as well as other optical
surfaces described throughout the subject disclosure, including optical surfaces for
system 200 can be of varying shapes. In one aspect, one or more of the surfaces can be
spherical surfaces. In other aspects, one or more of the surfaces can be conic surfaces.
In yet other aspects, one or more of the surfaces can be aspheric surfaces, according to a

suitable aspheric equation, such as the even aspheric equation:

[0077] 1) z =[

2
+a (1f2>czyz)uz 1+ 20 (A *¥ 1), where z s the sag

height (in mm) of a line drawn from a point on the aspheric lens surface at a radial
distance, Y from the optical axis to the tangential plane of the aspheric surface vertex, C
is the curvature of the aspheric lens surface on the optical axis, Y is the radial distance
(in mm) from the optical axis, K is the conic constant, and A;is the ith aspheric
coefficient, with the summation over even number i. However, these aspects are not to
be construed as limiting the scope of the subject disclosure. Rather, various surfaces
can be odd aspheric, or of an aspheric equation comprising even and odd coefficients.
[0078] Further to the above, it should be appreciated that lenses L1-L5 of optical
system 1000 (and the optical lenses of optical system 1100) can be made of various
suitable types of transparent material, formed according to various suitable processes for
generating an optical quality surface. In one aspect, the lenses L1-L5 can be ground and
polished glass, where the glass is selected to have an index of refraction resulting in a
desired effective focal length for the combined lenses L1-L5. In another aspect, the
lenses can be an optical-quality injected molded plastic (or plastic of optical quality
formed by another suitable method), wherein the plastic has an index of refraction
suitable to provide the desired effective focal length. In at least one other aspect, the
lenses L1-L5 can be etched from a transparent glass, crystalline or other suitable
structure fe.g. , silicon dioxide - Si0 , wafer) with a lithographic etching process similar
to that used to etch semiconductor chips /e.g. , solid state memory chip, data processing
chip).

[0079] According to various aspects, the lenses LI, L2, L3, L4 and L5 can be
made of plastic fe.g. , APL5014, OKP4HT, or ZE-330R or another suitable plastic
having similar refractive index and Abbe number, or a suitable combination thereof). In
one specific aspect, lenses LI, L3, and L5 are made of one plastic {e.g. , APL5014) while
lenses L2 and L4 are made of different plastics fe.g. , OKP4HT and ZE-330R
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respectively). It should be appreciated, however, that in other aspects the lenses can be
of other materials having similar Abbe numbers or refractive indices instead.

[0080] Turning now to Figure 11, a cross-section of a sample optical system
focused at infinity according to aspects of the subject disclosure is shown. The optical
system 1100 of Figure 11 is similar to optical system 100, although optical system 1100
is focused on an object at infinity as opposed to at 10 cm. A difference between optical
system 1100 and optical system 1000 is that LI is positioned at a different distance from
the sensor 1106 relative to lenses L2-L5.

[0081] According to one specific aspect of the subject disclosure, a prescription
for the respective lenses LI, L2, L3, L4 and LS5 is provided in Tables 10-13, below.
Table 10 lists general lens data for the respective lenses, and Table 11 lists surface data
including radius of curvature (R) (in mm) near the optical axis, distance between
surfaces, diameter of the respective lenses, and material of the respective lenses.
Furthermore, Table 12 provides aspheric constants A;fori=2,4,6,8, 10, 12, 14, 16 of
equation (1), supra, for aspheric surfaces of Table 11, where the index "i" is denoted by
"r" {e.g., as generated in the optical design software program ZEMAX, available from
ZEMAX Development Corporation). Table 13 provides refractive index n; of the it
lens for a set of wavelengths. Table 14 provides arange of fields versus image height,
Table 15 provides vignetting information for optical systems 1000 and 1100, Table 16
provides wavelength and weights used for the raytracing of Figures 10 and 11, Table 17
provides surface data for optical systems 1000 and 1100, including radius, thickness,
material, diameter, and conic constant. Additionally, Table 18 provides edge thickness

information for optical systems 1000 and 1100.

Surfaces (including apertures) 15
Stops 1
System Aperture Float by stop size = 0.886727
Apodization Uniform Factor = 0.00000E+000
Temperature (C) 2.00000E+001
Pressure (ATM) 1.00000E+000
Effective Focal Length 4.28412 (in air at system temp & pressure)
Effective Focal Length 4.28412 (in image space)
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Back Focal Length 0.5015793
TTL 5.299934
Image Space F/# 2.415692
Paraxial Working F/# 2.415692
Working F/# 2.40149
Image Space NA 0.202684
Object Space NA 8.867272e-011
Stop Radius 0.8867272
Paraxial Image Height 2.856
Paraxial Magnification 0
Entrance Pupil Diameter 1.773454
Entrance Pupil Position 0
Field Type Real Image height in mm
Maximum Radial Field 2.856
Primary Wavelength 0.555un
Lens Units mm
Angular Magnification 1.39828

Table 10: General Properties for Optical Systems 1000 and 1100

(Optical Properties defined in Optical Design Software Zemax)

Radius Thickness Diameter
Surface Type (mm) (mm) Medium (mm)
OBJ Standard Infinity Infinity 0
Al Standard Infinity 0.05 1.773454
R1 Even_Asph 2.031962 0.545 APL5014 1.774436
R2 Even_Asph -17.60993 0.1242087 1.867362
R3 Even_Asph 4.178319 0.3 OKP4-HT 1.941112
R4 Even_Asph 1.60308 0.3519566 2.054041
R5 Even_Asph 5.790688 0.6445624 APL5014 2.132792
R6 Even_Asph -2.417954 0.2002186 2.449247
R7 Even_Asph -0.9919052 0.3658935 ZE-330R 2.5699
R8 Even_Asph -1.223582 0.5116968 2.686087
R9 Even_Asph 12.46394 1.123586 APL5014 2.987795
R10 Even_Asph 2.132428 0.3415114 4.646312
14 Standard Infinity 0.3 D263T 6
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15 Standard Infinity 0.4913 6
IMA Standard Infinity 6.4

Table 11: Surface Data for Lens Elements for Optical System 1000 and 1100

Surface Conic Note
OBJ 0
Al 0 stopl
R1 -1 L1-1
R2 -1 L1-2
R3 -1 L2-1
R4 -1 1L2-2
R5 -1 1.3-1
R6 -1 L3-2
R7 -1 14-1
R8 -1 1L4-2
R9 -1 L.5-1
R10 -1 L5-2
Ir cut-off
14 0 (D263T)
15 0
IMA

Table 11: Continued

Surface R1
Coeff on 12 0
Coeff on r4 0.021400101
Coeff on r6 -0.0044229854
Coeff on r8 -0.00018162551
Coeff on r10 0
Coeff onrl2 0
Coeff onrl4 0
Coeff onrl6 0
Surface R2
Coeff on 12 0
Coeff on r4 0.0013366226
Coeff on r6 0.0044675095
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Coeffonr8 -0.0065254167
Coeff on rlO 0
Coeffonrl2 0
Coeff on rl4 0
Coeff on rl6 0
Surface R3
Coeffonr2 0
Coeff on r4 -0.15575931
Coeffonr6 0.11775238
Coeffonr8 -0.040496241
Coeff on rlO 0
Coeff on rl2 0
Coeff on rl4 0
Coeff on rl6 0
Surface R4
Coeffonr2 0
Coeff on r4 -0.17899613
Coeffonr6 0.13165259
Coeffonr8 -0.041877243
Coeff on rlO 0
Coeff on r12 0
Coeff on rl4 0
Coeff on rl6 0
Surface R5
Coeffonr2 0
Coeffonrd -0.034806957
Coeffonr6 -0.055196853
Coeffonr8 -0.0076170308
Coeff on rlO 0
Coeffonrl2 0
Coeff on rl4 0
Coeff on rl6 0
Surface R6
Coeffonr2 0
Coeff on r4 0.020581236
Coeffonr6 -0.0065040866
Coeff onr8 -0.018006387
Coeff on rlO 0
Coeff on rl2 0
Coeff onrl4 0
Coeff on rl6 0
Surface R7
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Coeffon 12 0

Coeff onr4 0.17752822

Coeffonr6 0.0025820117

Coeffonr8 0.0073104429

Coeff on r1O0 -0.0065708267

Coeffonrl2 0

Coeff on rl4 0

Coeff on rl6 0
Surface R8

Coeffonr2 0

Coeffonr4d 0.03288338

Coeffonr6 0.076502466

Coeff onr8 -0.06842281

Coeff on rlO 0.038984099

Coeff on rl2 -0.0076836467

Coeff on rl4 0

Coeff on rl6 0
Surface R9

Coeff on r2 0

Coeffonr4 -0.1830718

Coeff on r6 0.075510932

Coeffonr8 -0.034603365

Coeff on rlO 0.0066539539

Coeff on r12 -0.00029016159

Coeff on rl4 0

Coeff on 116 0
Surface RIO

Coeffonr2 0

Coeff on r4 -0.15124446

Coeffonr6 0.071176496

Coeffonr8 -0.029255744

Coeff on r1O 0.0080879291

Coeff on rl2 -0.0014220241

Coeff on rl4 0.00014276636

Coeff on rl6 -6.2275295¢e-006

Table 12: Aspheric Coefficients for Optical System 1000 and 1100

Index (for given wavelength in um)
Surface | Medium Temp | Pressure | 0.47 0.41 0.555 0.61 0.65
L1 APL5014 20 1 1.5518 | 1.5483 | 1.5452 | 1.5424 | 1.5408
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L2 OKP4-HT 20 1 1.6564 | 1.6458 | 1.6369 | 1.6291 | 1.6248
L3 APL5014 20 1 1.5518 | 1.5483 | 1.5452 | 1.5424 | 1.5408
L4 ZE-330R 20 1 1.5172 | 1.5139 | 1.5111 | 1.5084 | 1.5069
L5 APL5014 20 1 1.5518 | 1.5483 | 1.5452 | 1.5424 | 1.5408

Table 13: Index of Refraction for Optical Systems 1000 and 1100
Field # X-Value Y-Value Weight
1 0 0 1
2 0 0.571 1
3 0 1.142 1
4 0 1.714 1
5 0 2.285 1
6 0 2.57 1
7 0 2.856 1
Table 14: Field Type v. Real Image Height (in mm)

Field / # VDX VDY VCX VCY VAN
1 0 0 0 0 0
2 0 -0.00376 0.00001 0.003764 0
3 0 -0.00751 0.00003 0.007509 0
4 0 -0.01125 0.000093 0.011253 0
5 0 -0.01512 0.00015 0.015117 0
6 0 -0.01707 0.000226 0.017069 0
7 0 -0.019 0.000251 0.018997 0
1 0 0 0 0 0

Table 15: Vignetting Factors for Fields of Table 2
Wavelength # Value (in uym) Weight
1 0.47 91
2 0.51 503
3 0.555 1000
4 0.61 503
5 0.65 107
Table 16: Wavelengths Used for Raytracing
| Surface ‘ Type Radius Thickness Material Diameter ‘ Conic ‘ Notes
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Object Standard Infinity Infinity 0 0
Stop Standard Infinity 0.05 1.773454 0
2 Standard Infinity -0.204 1.773454 0
3 EvenAsph 2.031 962 0.545 APL501 4 1.774436 -1 L1
4 EvenAsph -17.6099 0.124209 1.867362 -1
5 EvenAsph 4.17831 9 0.3 OKP4HT 1.941 112 -1 L2
6 EvenAsph 1.60308 0.351 957 2.054041 -1
7 EvenAsph 5.790688 0.644562 APL501 4 2.132792 -1 L3
8 EvenAsph -2.41 795 0.20021 9 2.449247 -1
9 EvenAsph -0.991 91 0.365894 ZE-330R 2.5699 -1 L4
10 EvenAsph -1.22358 0.51 1697 2.686087 -1
11 EvenAsph 12.46394 1.123586 APL501 4 2.987795 -1 L5
12 EvenAsph 2.132428 0.341 511 4.64631 2 -1
13 Standard Infinity 0.3 D263T 6 0 IRCF
14 Standard Infinity 0.491 3 N-BK7 6 0
Image Standard Infinity 6.4 0 0
Table 17: Surface Data Summary
Surface Edge
Stop 0.05
2 0.000726
3 0.315728
4 0.189805
5 0.491449
6 0.078721
7 0.308446
8 0.214072
9 0.303193
10 0.428579
11 1.31122
12 0.662695
13 0.3
14 0.4913
Image 0
Table 18: Edge Thickness Data
[0082] Figure 12 illustrates a graph of field curvature and distortion for optical

configuration 1002. Further, the field curvature and distortion values are displayed for
several wavelengths ranging from 0.470 i to 0.650 . Field curvature is within about
10 microns for these wavelengths for low field angles, and is less than 100 microns even
at the perimeter of the image plane. Further, distortion is well within the range of two
and negative two percent. As would be clear to one of skill in the art, aberrations are
well compensated for by the subject optical arrangement 1002.

[0083] Figure 13 illustrates a graph of field curvature and distortion for optical

configuration 1102. Further, the field curvature and distortion values are displayed for
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several wavelengths ranging from 0.470 pun to 0.650 um. Field curvature is well within
the range of +/- 100 microns, and distortion is well within the range of two and negative
two percent. As would be clear to one of skill in the art, aberrations are well
compensated for by the subject optical arrangement 1102.

[0084] Figure 14 depicts a graph of lateral color for optical arrangement 1002.
A maximum field for the graph is 2.8560mm. Additionally, the lateral color curve is
over arange of wavelengths from 0.470 un to 0.650 . The primary lateral color for
an object in focus at 10cm is about -3.5 um as depicted by the graph.

[0085] Figure 15 depicts a graph of lateral color for optical arrangement 1102
for an object in focus at infinity. A maximum field for the graph is 2.8560mm.
Additionally, the lateral color curve is over arange of wavelengths from 0.470 pn to
0.650 uin. The primary lateral color for the object in focus at infinity is about +0.8
microns.

[0086] Figure 16 and Figure 17 depict transverse ray fan plots for optical
arrangements 1002 and 1102 respectively. The transverse ray fan plots depict transverse
aberration (e, and ey) along the y and x axis for pupil diameters P, and P;. The
transverse ray fan plots are made at image heights 0.000mm (1600 and 1700),
0.5710mm (1602 and 1702), 1.1420mm (1604 and 1704), 1.7140mm (1606 and 1706),
2.2850mm (1608 and 1708), 2.5700mm (1610 and 1710), and 2.8560mm (1612 and
1712). The plots are generally within acceptable ranges for optical imaging and
accordingly, the optical arrangements 1002 and 1102 have good imaging quality.
[0087] Figure 18 illustrates a diagram of an example ray plot diagram for an
optical system 1800 according to alternative aspects of the subject disclosure. System
1800 comprises an arrangement of optical elements 1802. Optical rays are depicted
intersecting optical elements 1802 within a field of view of optical system 1800. On-
axis rays are focused onto the optical axis at an image plane or focal plane associated
with optical elements 1802, and rays originating at larger field angles are depicted as
converging at farther distances from the optical axis at the image plane.

[0088] A left-most side of optical elements 1802 is an object side of optical
system 1800, and a right-most side of optical elements 1802 is an image side of optical
system 1800. A real image of the object is formed at the image plane of optical
elements 1802 when optical elements 1802 are properly in focus. In at least one aspect
of the subject disclosure, optical system 1800 can comprise a variable focus optical

system, in which a subset of optical elements 1802 can be moved along the optical axis
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to bring an image of an object into focus at the image plane. In particular aspects, a set
of positions of the subset of optical elements 1802 can correspond with a set of object
distances having respective images in focus at the image plane. In other words, when
the subset of optical elements 1802 is positioned at one of the set of positions, an object
at a corresponding one of the set of object distances will be in focus at the image plane.
A position of optical elements 1802 as depicted by Figure 18 and Figure 19, infra,
illustrate an example arrangement in which optical elements of system 1800 are in a
position to focus an object located at infinity onto the image plane. A position of optical
elements 1802 as depicted by Figures 23 and 24, infra, illustrate an example
arrangement in which the optical elements are in a position to focus a near-field object
onto the image plane.

[0089] Figure 19 depicts a diagram of an example optical system 1900
comprising optical elements and optical surfaces according to additional aspects of the
subject disclosure. Optical system 1900 can be substantially similar to optical system
1800. As indicated, optical system 1900 is configured to focus an image of an object
located in the far-field fe.g., at infinity).

[0090] Optical system 1900 can comprise a set of optical elements 1902
centered along an optical axis 1904. Optical elements 1902 can be configured to focus
an image that can be captured by a sensor 1908. Sensor 1908 can comprise a multi-
dimensional array of optical-sensitive pixels located at an image plane of sensor 1908.
The optical-sensitive pixels can output electrical signals in response to electro-magnetic
energy fe.g., light) focused by optical elements 1902 upon sensor 1908. Moreover, the
electrical signals can have characteristics related to optical characteristics of the electro-
magnetic energy. These electrical signals can be utilized to re-produce the image
focused by optical elements 1902 and captured by sensor 1908, as described herein or
known in the art. Optical system 1900 can also comprise a cover plate 1906 for sensor
1908. Cover plate can protect the optical-sensitive pixels of sensor 1908 from dust or
other particles that might otherwise absorb or scatter electro-magnetic energy focused
by optical elements 1902, thereby distorting the image.

[0091] Optical elements 1902 can comprise five optical lenses, including lens
LI, lens L2, lens L3, lens L4 and lens L5 (referred to collectively as lenses LI - L5).
The optical lenses are numbered from left - the object side of optical system 1900 - to

right - the image side of optical system 1900. The left-most lens, LI, is therefore also
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referred to herein as the object-side lens. Alternatively, lens LI can be referred to as an
objective lens of optical system 1900.

[0092] As depicted, lens LI is a bi-convex lens having positive optical power,
and having a convex object-side surface R1 and convex image-side surface R2.
Furthermore, lens LI can have a strong optical power relative to lenses L2, L3, L4 and
L5 of optical elements 1902. In particular aspects, lens LI can have greater positive
optical power than either of lenses L2, L3, L4 or L5. In a further aspect, LI can have
greater positive optical power than any subset of lenses L2, L3, L4 and L5. In at least
one alternative or additional aspect, lens LI can have greater positive optical power than
the combination of lenses L2, L3, L4 and L5. As depicted, an aperture stop Al can be
located about the object side surface R1 of lens L1T.

[0093] Lens 2 can be a lens having a negative optical power. Lens L2 can have
an object-side surface R3 and an image-side surface R4. Surface R3 can be mildly
convex, in some aspects of the subject disclosure. In other aspects, surface R3 can be
substantially flat with no significant optical power. In still other aspects of the subject
disclosure, surface R3 can have a complex curvature that is convex for a subset of pupil
radii (e.g. , arange of distances from optical axis 1904) of surface R3, and concave for a
different subset of pupil radii of surface R3. As an example, surface R3 can have a
concave curvature from the optical axis 1904 to a first pupil radius, and can have a
convex curvature from the first pupil radius to a second pupil radius, where the second
pupil radius is larger than the first pupil radius. An image side surface R4 can have a
concave curvature, providing the majority of negative optical power of lens L2.

[0094] Lens L3 can be a meniscus lens having a convex curvature toward the
object side of lens L3. As depicted, lens L3 comprises an object side surface R5 and
image side surface R6. Object side surface R5 can have convex curvature. In particular
aspects, convexity of object side surface R5 can be stronger near optical axis 1904 than
near a perimeter of lens L3. Said differently, a radius of curvature of object side surface
RS5 can increase with increasing pupil radius of object side surface RS, and in at least
one aspect become infinite near the perimeter of lens L3. Image side surface R6 can
have concave curvature. In at least one aspect, a radius of curvature of image side
surface R6 can increase with increasing pupil radius of lens L3. In an alternative or
additional aspect, image side surface R6 can be convex near the perimeter of lens L3.
[0095] Lens L4 comprises an object side surface R7 and an image side surface

R8. Lens L4 can be a meniscus lens toward the image side of optical elements 1902.
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Additionally, lens L4 can have mild positive optical power. In one alternative or
additional aspect, positive power of lens L4 can be greater near optical axis 1904 as
compared with a periphery of lens L4, whereas in other aspects the positive power can
be substantially constant over the surface of image side surface R8.

[0096] Lens L5 comprises an object side surface R9 and image side surface
R10. Object side surface R9 can have concave curvature for low and medium field
angles, and reduced curvature at higher field angles. Image side surface R10 can be
concave near optical axis 1904. Further, image side surface R10 can transition from
concave to convex for medium and high field angles.

[0097] Optical elements 1902 can have respective spaces (air gaps) between
respective lenses LI, L2, L3, L4 and L5. In a particular aspect, an on-axis air distance
between lens L4 and lens L5 can be a largest of a set of air distances among lenses LI -
L5. In an alternative or additional aspect, an air distance between lens L3 and lens L4
can be a second largest of the set of air distances among lenses LI - LS.

[0098] In a further aspect of the subject disclosure, an actuator can be connected
to a subset of optical elements 1902. In one example, the actuator can be a MEMS
actuator, whereas in other aspects the actuator can be another type of actuator known in
the art. The actuator can be configured to reposition the subset of optical lenses along
optical axis 1904. Repositioning the subset of optical lenses can cause images of
objects at different object distances to come into focus at sensor 1908 of optical system
1900. In particular aspects, optical lenses 1902 can be configured to focus an image of
an object located in the far field (e.g. , infinity, ...) onto sensor 1908. According to
further aspects, the subset of optical elements 1902 can be repositioned to focus an
object in the near field at sensor 1908. In a specific aspect, the subset of optical
elements can include lens LI, and lens LI can be positioned as depicted by Figure 19 by
the MEMS actuator to bring an object located at infinity into focus at sensor 1908, and
can be positioned as depicted by Figure 23 by the MEMS actuator to bring an object at
an object distance of substantially 12.8 centimeters (cm) into focus at sensor 1908.
[0099] In a further aspect, aperture stop Al can be fixed relative to optical axis
1904. In another aspect, aperture stop Al can be fixed relative to a position of lens LI.
In the latter aspect, aperture stop Al can be moved by a MEMS actuator in conjunction
with lens LT when focusing an image of an object onto sensor 1908. According to still
other aspects, the MEMS actuator can be configured to move lens LI, either alone or in

conjunction with aperture stop Al, a total distance along optical axis 1904. The total
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distance can, at one end thereof, focus an image of an object at infinity on sensor 1908,
and at another end thereof, focus an image of an object at an object distance of
substantially 12.8cm at sensor 1908.

[00100] Lenses LI - L5 can be of various suitable types of suitable optically
transparent material, and formed according to a suitable method(s) for generating an
optical quality surface. In one aspect, lenses LI - L5 can be ground or polished glass,
where the glass is selected to have an index of refraction resulting in a desired effective
focal length for the combined lenses LI - L5. In another aspect, the lenses can be an
optical-quality injection molded plastic (or plastic of optical quality formed by another
suitable fabrication method), wherein the plastic has an index of refraction suitable to
provide the desired focal length. In another aspect(s), the lenses LI - L5 can be etched
from a transparent glass, crystalline or other suitable structure with a lithographic
etching process similar to that used to etch semiconductor chips. In a specific aspect(s),
lenses LI - L5 can be of differing glasses, plastics or suitable optical-transparent
medium, by one or more of the above or similar suitable fabrication techniques (note
that cover 1908 is a fictional material). In a further aspect, optical elements 1902 can

have be described according to the optical prescription of Tables 19 - 27A.

Parameter Description Value
Effective Focal Length (in air at system temperature and pressure) 4.803702
Effective Focal Length (in image space) 4.803702
Back Focal Length 0.1097044
Total Track Length (TTL) 5.588093
Image Space F/# 2.668723
Paraxial Working F/# 2.668742
Working F/# 2.647852
Image Space NA 0.1841501
Object Space NA 9e-007
Stop Radius 0.9
Paraxial Image Height 3.492
Paraxial Magnification -4.803736e-006
Entrance Pupil Diameter 1.8
Entrance Pupil Position 0.05

38

APPL-1002 / Page 425 of 624
APPLE INC. v. COREPHOTONICS LTD.



WO 2013/063097 PCT/US2012/061668

Exit Pupil Diameter 1.214476

Exit Pupil Position -3.231397
Maximum Radial Field 3.492

Lens Units Millimeters (mm)
Angular Magnification 1.482119

Table 1: General Optical Properties (Object in Focus at Infinity)
Field # X-Value Y-Value Weight

0 1
0.339 1
0.678 1
1.018 1
1.357 1
1.696 1
2.035 1

1
1
1
1
1

2.375
2.714
3.053
3.392
3.492

OO N0~ |WIN =

10

O|Oo|Oo|o|Oo|o|Oo|o|o|o|0|0o

Table 20: Field Type v. Real Image Height (in mm)

Field / # VDX VDY vex vey VAN
1 0 0 0 0 0
2 0 0 0 0 0
3 0 0 0 0 0
4 0 0 0 0 0
5 0 0 0
6 0 0 0 0 0
7 0 -0.005032 0.000003 0.005032 0
8 0 -0.018773 0.000041 0.018775 0
9 0 -0.031175 0.000230 0.031178 0

10 0 -0.062274 0.000739 0.062281 0
11 0 -0.154303 0.005254 0.154319 0
12 0 -0.218933 0.013148 0.218954 0

Table 21: Vignetting Factors for Fields of Table 20

Wavelength # Value (in pym) Weight
1 0.4358 0.15
2 0.4861 0.45
3 0.5461 1.00
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4 0.5876 0.80
5 0.6563 0.10

Table 22: Wavelengths Used for Raytracing

Surface Type Radius Thickness Material Diameter | Conic Notes

Object Standard Infinity 1000000 1471328 0
1 Standard Infinity 0.05 2.054093 0 Stop1

Stop Standard Infinity -0.176644 1.8 0 A1

3 EvenAsph | 2.024203 0.721 ZEONF52R 1.872 -1 R1
4 EvenAsph | -11.83444 0 1.89 0 R2
5 Standard Infinity 0.1656548 2.013514 0 Stop 2
6 EvenAsph -250 0.32 EP5000 1.91 0 R3
7 EvenAsph | 2.745619 [ 0.3434152 2.093864 0 R4
8 Standard Infinity 0.0030239 2.284004 0 Stop 3
9 EvenAsph | 2.970147 [ 0.3494011 EP5000 2.456709 0 R5
10 EvenAsph | 3.958667 [ 0.1844251 2.735497 0 R6&
11 Standard Infinity 0.3353069 2.904996 0 Stop 4
12 EvenAsph | -4.538803 | 0.5144013 | ZEONF52R | 3.007844 0 R7
13 EvenAsph | -1.564577 [ 0.2719004 3.349097 -1 R8
14 Standard Infinity 0.421506 5.022903 0 Stop 5
15 EvenAsph | -3.333743 0.908 ZEONF52R | 5.142131 0 R9
16 EvenAsph | 3.980869 | 0.6500583 6.098372 0 R10
17 Standard Infinity 0.3 6.850686 0 CG 1908
18 Standard Infinity 0.1 7.016723 0

Image Standard Infinity 7.009976 0

Table 23: Surface Data Summary

Surface Parameter Description Value

R1 Even Asphere

Coefficientonr 2 o

Coefficientonr 4 0.0072492627

Coefficientonr 6 -0.0011425636

Coefficientonr 8 -0.026147557

Coefficient on r 10

0.02892707
Coefficientonr 12 -0.015728565
Coefficientonr 14 0
Coefficientonr 16 0
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R2 Even Asphere
Coefficientonr 2 0
Coefficienton r 4 -0.018496708
Coefficientonr 6 0.041017657
Coefficienton r 8 -0.14989043
Coefficienton r 10 0.18705355
Coetficienton r 12 0081043198
Coetficientonr 14 0
Coefficienton r 16 0
R3 Even Asphere
Coefficienton r 2 0
Coefficient on r 4 0.04452888
Coefficientonr 6 0.1590456
Coefficienton r 8 -0.32756888
Coefficienton r 10 0.38155806
Coefficientonr 12 -0.15580658
Coefficientonr 14 0
Coefficientonr 16 0
R4 Even Asphere
Coefficientonr 2 0
Coefficienton r 4 -0.067461498
Coefficientonr 6 0.16544449
Coefficienton r 8 023156178
Coetficienton r 10 020660588
Coefficienton r 12 0.067541427
Coefficienton r 14 0
Coefficienton r 16 0
R5 Even Asphere
Coefficienton r 2 0
Coefficienton r 4 -0.10351059
Coefficientonr 6 0.083284677
Coefficientonr 8 -0.073446626
Coefficienton r 10 0.031355945
Coefficientonr 12 -0.005953706
Coefficienton r 14 0
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Coefficient on r 16 0
R6 Even Asphere
Coefficient on r 2 0
Coefficient on r 4 -0.080839736
Coefficienton r 6 0.05806703
Coefficientonr 8 -0.042396061
Coefficient on r 10 0.013117216
Coefficient on r 12 0001392345
Coefficient on r 14 0
Coefficient on r 16 0
R7 Even Asphere
Coefficient on r 2 0
Coefficient on r 4 0061283862
Coefficient on r 6 0.056005953
Coefficientonr 8 -0.023784572
Coefficient on r 10 0.004382924
Coefficient on r 12 0
Coefficient on r 14 0
Coefficient on r 16 0
R8 Even Asphere
Coefficient on r 2 0
Coefficient on r 4 0.005176523
Coefficient on r 6 0.02067126
Coefficienton r 8 0.001625502
Coefficient on r 10 -0.001134584
Coefficient on r 12 0
Coefficient on r 14 0
Coefficient on r 16 0
R9 Even Asphere
Coefficient on r 2 0
Coefficient on r 4 0.019100544
Coefficient on r 6 -0.000208483
Coefficientonr 8 5 84E-05
Coefficient on r 10 3.36E-06
Coefficient on r 12 0
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Coefficient on r 14 0
Coefficient on r 16 0
RIO Even Asphere

Coefficient on r 2 0
Coefficient on r 4 0038366245
Coefficienton r 6 0.004903112
Coefficienton r 8 0000509017
Coefficient on r 10 1 88E-05
Coefficient on r 12 1 99E-07
Coefficient on r 14 0
Coefficient on r 16 0

Table 24: Surface Aspheric Coefficients

Surface Edge
Object 1000000
1 0.05
Stop 0.036971
3 0.45386
4 0.053525
5 0.17191
6 0.53351
7 0.123651
8 0.113652
9 0.301427
10 0.121772
11 0.050401
12 0.30346
13 0.767748
14 0.053483
15 0.953242
16 0.972839

17 0.3
18 0.1
Image 0

Table 25: Edge Thickness Data

Temperature (Temp) in degrees Celsius and pressure (Press) in atmospheres
Surface| Material | Temp |Press| (.4358 0.4861 0.5461 0.5876 0.6563
0 20 1 1 1 1 1 1
1 20 1 1 1 1 1 1
2 20 1 1 1 1 1 1
3 ZEONF5| 20 1 1.5467026 |1.54130926| 1.53688 1.53462 1.531786
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2R
4 20 1 1 1 1 1 1
5 20 1 1 1 1 1 1
6 EP5000 20 1 1.671 40227 | 1.6545931 2| 1.641717 1.635484 1.628005
7 20 1 1 1 1 1 1
8 20 1 1 1 1 1 1
9 EP5000 | 20 1 1.671 40227 | 1.6545931 2| 1641717 1.635484 1.628005
10 20 1 1 1 1 1 1
11 20 1 1 1 1 1 1
ZEONF5
12 2R 20 1 1.5467026 | 1.541 30926 1.53688 1.53462 1.53 1786
13 20 1 1 1 1 1 1
14 20 1 1 1 1 1 1
ZEON 1.541 309
15 F52R 20 1 1.5467026 26 1.53688 1.53462 1.53 1786
16 20 1 1 1 1 1 1
MODE 1.5267041 1.522378
17 L 20 1 6 72 1518719 1.51 6798 1.51 4329
18 20 1 1 1 1 1 1
19 20 1 1 1 1 1 1
Table 26: Index of Refraction Data
Wavelengths (um):
0.4358 0.4861 0.5461
Number | Field Tan Sag Tan Sag Tan Sag
(mm)
1 0 2.6405 2.6405 2.6425 2.6425 2.6479 2.6479
2 0.339 2.6528 2.6499 2.6546 2.6517 2.6597 2.6568
3 0.678 2.681 2.6772 2.6823 2.6783 2.6871 2.683
4 1.018 2.7091 2.7201 2.7106 2.7201 2.7153 2.7239
5 1.357 2.7373 2.7739 2.7401 2.7726 2.7455 2.7753
6 1.696 2.8006 2.8361 2.8059 2.8335 2.8128 2.8352
7 2.035 2.9489 2.9083 2.9563 2.9045 2.9645 2.9052
8 2.375 3.1818 2.9917 3.1891 2.9868 3.196 2.9866
9 2.714 3.5028 3.0817 3.5075 3.076 3.5109 3.075
10 3.053 4.1133 3.1794 4.1121 3.1732 4.109 3.1717
11 3.392 5.1478 3.3011 5.1473 3.2949 5.1404 3.2931
12 3.492 5.7808 3.3568 5.7754 3.3511 5.7637 3.3495
Table 27: F/Number Data
Wavelengths (um)
0.5876 0.6563
Number Field Tan Sag Tan Sag
(mm)
1 0 2.6519 2.6519 2.6583 2.6583
2 0.339 2.6637 2.6608 2.67 2.6671
3 0.678 2.6909 2.6867 2.697 2.6927
4 1.018 2.719 2.7272 2.7249 2.7327
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5 1.357 2.7494 2.7781 2.7555 2.7831
6 1.696 2.8173 2.8375 2.824 2.8417
7 2.035 2.9694 2.907 2.9763 29106
8 2.375 3.2 2.9879 3.2054 2.9909
9 2.714 3.5125 3.0759 3.5143 3.0782
10 3.053 4.1067 3.1722 4.1033 3.1 741
11 3.392 5.1347 3.2934 5.1255 3.295
12 3.492 5.7553 3.3499 5.7426 3.3515

Table 27A: F/Number Data (Continued)

[00101] Table 19 provides general optical information for an embodiment of
optical systems 1800, 1900 of Figures 18 and 19, respectively. Table 20 provides image
heights in the y axis, measured at the image sensor 1906 for a set of optical fields, and
respective weights for the respective fields. Table 21 includes vignetting data for the set
of optical fields of Table 20. Table 22 depicts wavelengths of respective rays traced in
optical imaging system 1800, depicted at Figure 18. Table 23 provides a summary of
general optical surface characteristics for lenses of optical elements 1902, including
surface type, radius of curvature, thickness, material (from standard glass and plastic
catalogues; not that a fictitious material is used for cover glass 1908), diameter, conic
constant and applicable notes. Table 24 describes aspheric coefficients for the surfaces
of Table 23, whereas Table 25 provides edge thickness information for those surfaces.
Table 26 provides index of refraction data for multiple wavelengths for the optical fields
identified at Table 20. Tables 27 and 27A provide F/# data for those same wavelengths
and optical fields.

[00102] Figure 20 depicts a diagram of field curvature and distortion for the
optical systems 1800, 1900 of Figures 18 and 19, supra. Particularly, the field curvature
and distortion depicted in Figure 20 correspond with the optical elements 1902
configured to focus an image of an object at infinity onto sensor 1906. The field
curvature and distortion graphs utilize five wavelengths, including 0.436, 0.486, 0.546,
0.588 and 0.656 wn respectively. Moreover, the rays are traced with a maximum field
of 35.543 degrees. The left-hand graph depicts field curvature in millimeters along ay
axis at an image plane of an optical imaging system. Field curvature curves are
depicted for Sagittal rays (delineated by an 'S") and Tangential rays (delineated by a
'T"). The range of field curvature over the utilized wavelengths is within a few microns
for sagittal and tangential rays. The distortion graphs on the right-hand side of Figure

20 also includes curves for the above five wavelengths. The distortion data is
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normalized to 0% at the optical axis. Throughout the image plane, distortion is less than
about -1%, and for mid to low field angles below about + / - one half a percent.
[00103] Figure 21 illustrates a diagram of longitudinal aberration for a set of
wavelengths. Longitudinal aberration of Figure 2 1 relates to optical elements 1902,
configured to image an object located at infinity onto sensor 1906. The listed
wavelengths include 0.436, 0.486, 0.546, 0.588 and 0.656 uin. The graph charts
longitudinal aberration in millimeters for increasing field angles, for a pupil radius of
0.9mm. Atlow field angles the longitudinal aberration is generally positive and less
than about 0.02 millimeters. At high field angles, the longitudinal aberration is more
negative and generally less than about 0.03 millimeters. The longitudinal aberration
graph of Figure 21 indicates optical elements 1902 provide reasonably good aberration
correction for the identified wavelengths.

[00104] Figure 22 depicts a graph of lateral color for optical elements 1902 of
Figure 19, supra. Accordingly, the graph of lateral color relates to optical elements
1902 configured to focus an image of an object located at infinity onto sensor 1906.
The maximum field for the lateral color graph is 3.3920 millimeters, and wavelengths
for the lateral color graph range from 0.4358 through 0.6563 pin. In addition, data is
referenced to 0.546100 pin. For most field angles the lateral color is within about + / -
0.5 microns. At high field angles, lower wavelengths exhibit lateral color about -1
micron or greater, and higher wavelengths exhibit lateral color about 1 micron.
[00105] Figure 23 illustrates a diagram of an example optical system 2300
according to still other aspects of the subject disclosure. Optical system 2300 can
comprise a set of optical elements 2302, as depicted. In at least one aspect of the
subject disclosure, optical elements 2302 can comprise a set of lenses substantially
similar to optical elements 1802 and 1902 of Figures 18 and 19, supra, but having a
different focus position. Specifically, a subset of optical elements 2302 can be
positioned in a manner suitable to focus an image of a near-field object at an image
plane of optical elements 2302. As depicted, the near-field object position for optical
elements 2302 is 12.8cm. By repositioning the subset of optical elements 2302 between
the position depicted by Figure 23 and that of optical elements 1902 of Figure 19,
optical system 2300 can focus different object distances between the near-field object
and an object at infinity.

[00106] Optical system 2300 illustrates a set of ray fans representing light

incident upon optical elements 2302 at discrete field angles. A field angle of zero is
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depicted by rays of light that converge at an optical axis of optical system 2300 at an
image plane of optical elements 2302. Light converging at points on the image plane at
increasing distances from the optical axis represent rays of light encountering optical
elements 2302 at correspondingly larger field angles.

[00107] Figure 24 depicts a diagram of an example optical system 2400
according to still other aspects of the subject disclosure. Optical system 2400 delineates
optical lenses and associated optical surfaces of optical system 2300 of Figure 23.
Further, in at least one aspect, the optical lenses and associated optical surfaces of
optical system 2300 can be substantially similar to the optical lenses and optical
surfaces of optical systems 1800 and 1900 of Figures 18 and 19, supra. Optical system
2400 can differ from optical systems 1800 and 1900 in that optical elements 2402 can
be configured to focus an image of an object located at substantially 12.8cm at a sensor
2408. Other aspects of optical system 2400 and optical elements 2402, including
optical surfaces R1 and R2 of lens LI, R3 and R4 of lens L2, R5 and R6 of lens L3, R7
and R8 of lens L4, and R9 and R10 of lens L5. Further, sensor 2408 and cover glass
2406 can be substantially similar to sensor 1906 and cover glass 1908 of optical system
1900.

[00108] According to a particular aspect of the subject disclosure, optical
elements 2402 comprise an object lens, lens LI, which is connected to an actuator (e.g.,
MEMS actuator, ...) to facilitate auto-focusing for optical system 2400. In the
arrangement of optical elements 2402 depicted by Figure 24, and in particular an air
distance distance  r between lens LI and lens L2, optical elements 2402 are configured
to focus areal image of an object at an object distance of 12.8cm onto sensor 2408. By
moving lens LI into a position depicted by optical elements 1902 of Figure 19, where
the air distance between lens LI and lens L2 is a distance”, optical system 2400 can be
configured to focus an image of an object at infinity, instead. In at least one alternative
or additional aspect of the subject disclosure, lens LI can be repositioned to change the
air distance between distance _ r and distance”, thereby focusing an image of an object
located at points between 12.8cm and infinity at sensor 2408. Optical elements 2402
can have image characteristics as described by the optical characteristics of Tables 28 -

31A.

Parameter Description Value
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Effective Focal Length (in air at system temperature and pressure) 4.673877
Effective Focal Length (in image space) 4.673877
Back Focal Length -0.05732965
Total Track Length (TTL) 5.668093
Image Space F/# 2.596598
Paraxial Working F/# 2.747179
Working F/# 2.738746
Image Space NA 0.1 790633

Object Space NA

0.007028331

Stop Radius 0.9
Paraxial Image Height 3.492
Paraxial Magnification -0.03861711
Entrance Pupil Diameter 1.8
Entrance Pupil Position 0.05

Exit Pupil Diameter 1.198642
Exit Pupil Position -3.269722
Maximum Radial Field 3.492

Lens Units

Millimeters (mm)

Angular Magnification

1.501698

Table 28: General Optical Properties (Object in Focus at ~12.8cm)

Field / # VDX VDY vex vey VAN
1 0 0 0 0 0
2 0 0 0 0 0
3 0 0 0 0 0
4 0 0 0 0 0
5 0 0 0
6 0 0 0 0 0
7 0 -0.00588 0.000003 0.005875 0
8 0 -0.02139 0.000058 0.021397 0
9 0 -0.0355 0.00023 0.035498 0

10 0 -0.06623 0.000798 0.066238 0
11 0 -0.16868 0.006487 0.1687 0
12 0 -0.24396 0.016135 0.243989 0

Table 29: Vignetting Factors for Fields of Table 20
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Surface Type. Radius Thickness Material Diameter | Conic Notes
Object Standard Infinity 128 179.1413 0
1 Standard Infinity 0.05 2.060591 0 Stopl
Stop Standard Infinity -0. 176644 1.8 0 A1
3 EvenAsph 2.024203 0.721 ZEONF52R 1.872 -1 R1
4 EvenAsph -11.8344 0.08 1.89 0 R2
5 Standard Infinity 0.1656548 2.01 5092 0 Stop 2
6 EvenAsph -250 0.32 EP5000 1.91 0 R3
7 EvenAsph 2.74561 9 0.34341 52 2.093864 0 R4
8 Standard Infinity 0.00302399 2.28441 4 0 Stop 3
9 EvenAsph 2.970147 0.349401 1 EP5000 2.456709 0 R5
10 EvenAsph 3.958667 0.1844251 2.735497 0 R6
11 Standard Infinity 0.3353069 2.905287 0 Stop 4
12 EvenAsph -4.5388 0.51 44013 ZEONF52R 3.007844 0 R7
13 EvenAsph -1.56458 0.271 9004 3.349097 -1 R8
14 Standard Infinity 0.421 506 5.0391 33 0 Stop 5
15 EvenAsph -3.33374 0.908 ZEONF52R 5.1421 31 0 R9
16 EvenAsph 3.980869 0.6500583 6.098372 0 R10
17 Standard Infinity 0.3 6.852322 0 CG 1908
18 Standard Infinity 0.1 7.029509 0
|__Image Standard Infinity 7.027898 0
Table 30: Surface Data Summary
Wavelengths (um):
0.4358 0.4861 0.5461
Number Field Tan Sag Tan Sag Tan Sag
(mm)
1 0 2.7277 2.7277 2.7317 2.7317 2.7387 2.7387
2 0.339 2.7368 2.7372 2.7406 2.741 2.7475 2.7479
3 0.678 2.7568 2.7652 2.7602 2.7683 2.7668 2.7746
4 1.018 2.7759 2.8091 2.7796 2.8111 2.7862 2.8166
5 1.357 2.8003 2.8645 2.8054 2.8651 2.8128 2.8695
6 1.696 2.8707 2.929 2.8781 2.9282 2.8869 2.9315
7 2.035 3.0426 3.0048 3.0514 3.0027 3.0608 3.0049
8 2.375 3.3173 3.0938 3.3236 3.0904 3.33 3.0916
9 2.714 3.7043 3.1909 3.7032 3.1866 3.7021 3.1868
10 3.053 4.4104 3.2987 4.3944 3.2936 4.3798 3.2932
11 3.392 5.6482 3.4392 5.6174 3.4339 5.587 3.4329
12 3.492 6.4939 3.5062 6.4341 3.5014 6.3828 3.5006
Table 31: F/Number Data
Wavelengths (um)
0.5876 0.6563
Number Field Tan Sag Tan Sag
(mm)
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1 0 2.7437 2.7437 2.7514 2.7514
2 0.339 2.7524 2.7528 2.7599 2.7603
3 0.678 27716 2.7793 2.7789 2.7865
4 1.01 8 2.7909 2.8208 2.7981 2.8276
5 1.357 2.8177 2.8733 2.8251 2.8794
6 1.696 2.8924 2.9347 2.9003 2.9401
7 2.035 3.0664 3.0075 3.0742 3.0122
8 2.375 3.3337 3.0937 3.339 3.0977
9 2.714 3.701 6 3.1884 3.701 31917
10 3.053 4.372 3.2943 4.361 8 3.2971
11 3.392 5.5698 3.4337 5.5469 3.436
12 3.492 6.3558 3.501 4 6.3211 3.5037
Table 31A: F/Number Data (Continued)
[00109] Tables 28 - 3 1A comprise optical characteristics and image

characteristics of optical system 2400 that differ from the configuration of optical
system 1900. Table 28 provides general optical information for the embodiment of
optical system 2400. Table 29 includes vignetting data for the set of optical fields of
Table 20. Table 30 provides a summary of general optical characteristics for lenses of
optical elements 2402, including surface type, radius of curvature, thickness, material
(from standard glass and plastic catalogues, including a fictitious material for cover
glass 2408), diameter, conic constant and applicable notes. Tables 31 and 3 1A provide
F/# data for identified wavelengths and optical fields.

[00110] Figure 25 illustrates a diagram of field curvature and distortion for the
optical system 2400 of Figure 24, supra. Wavelengths employed for the field curvature
and distortion graphs include 0.436, 0.486, 0.546, 0.588 and 0.656 pin. Rays traced to
generate these graphs have units in field angle with a maximum field of 34.188 degrees.
The field curvature for both tangential and sagittal rays are generally positive and less
than about 0.05 mm for all field angles. Distortion is less than about 1% for mid to low
field angles, and increases to about 1.6% at high field angles.

[00111] Figure 26 illustrates a diagram of longitudinal aberration for optical
system 2400. The longitudinal aberration graph is provided for five wavelengths,
including 0.436, 0.486, 0.546, 0.588 and 0.656 wm. The graph charts longitudinal
aberration in millimeters for increasing field angles, and with pupil radius of 0.9mm. At
low field angles the longitudinal aberration is generally positive and less than about 0.04
millimeters. At higher field angles, the longitudinal aberration ranges positive to
negative for different field angles, and is generally between positive 0.03 millimeters

and about negative 0.035 millimeters.
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[00112] Figure 27 depicts a graph of lateral color for optical elements 2402 of
Figure 24, supra. The graph of lateral color relates to optical elements 2402 configured
to focus an image of an object located at about 12.8cm onto sensor 2406. The
maximum field for the lateral color graph is 3.3920 millimeters, and wavelengths
employed for the graph range from 0.4358 through 0.6563_pin. In addition, data is
referenced to 0.546100 win. For all field angles the lateral color is less than about +3
microns and greater than about -1 microns. At low and mid field angles, the lateral
color ranges between about + 1 micron and about -0.25 microns.

[00113] Figures 28A - 28D illustrate an example optical system according to one
or more additional aspects of the subject disclosure. The optical system is depicted at
Figure 28A on the upper left in a configuration to focus an image of an object at infinity
onto a sensor of the optical system. Figures 29A - 29D illustrate the example optical
system in a configuration to focus an image of a near-field object onto the sensor of the
optical system. The latter configuration can be achieved, for instance, by decreasing an
air distance between the first left-most lens closest to the object side of the optical
system, closer to the second lens on the object side of the optical system.

[00114] Generally, the optical system comprises five lenses, from an object side
to image side, including lens LI (also referred to as an objective lens), lens L2, lens L3,
lens L4 and lens L5 (referred to collectively as lenses LI - L5). Moreover, the optical
system of Figures 28A - 28D can comprise two or more lens groups, defined at least in
part on an on-axis inter-lens air distance between respective lenses of the two or more
lens groups. As an example, the five lenses of the optical system can be arranged into
two lens groups, a first of the lens groups comprising a first lens, second lens and third
lens from the object side of the optical system, and where the second of the lens groups
comprising a fourth lens and fifth lens from the object side of the optical system. The
lens groups can be constrained to have on-axis air distances between lenses that is
smaller than an on-axis air distance between the first and the second lens groups.
[00115] Figures 28B - 28D illustrate image characteristics for the optical system
of Figure 28A configured to focus an image of an object at infinity on a sensor of the
optical system (far field focus configuration). Figures 29B - 29D illustrate image
characteristics for the optical system of Figure 29A configured to focus a near-field
object on the sensor (near field focus configuration). Figure 28B depicts a graph of
field curvature and distortion for the far field focus configuration, with a maximum field

greater than about 32 degrees for wavelengths between about 0.47 and about 0.65
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microns. Figure 28C illustrates a graph of longitudinal aberration for the far field
configuration at the above wavelengths, and for a pupil radius of about 0.991mm, and
Figure 28D depicts a graph of lateral color for this configuration having a maximum
field of about 2.956 millimeters having data referenced to wavelength of about 0.555
microns.

[00116] Figure 29B illustrates field curvature and distortion for the near field
configuration of the optical system, depicted at Figure 29A. The field curvature and
distortion has a maximum field of about 34.51 degrees for wavelengths between about
0.470 and about 0.650 microns. Figure 29C depicts longitudinal aberration for the near
field configuration with pupil radius of about 0.991 millimeters and wavelengths of
about 0.470, 0.510, 0.555, 0.610 and 0.650 microns. Figure 29D illustrates a graph of
lateral color for the near field configuration, with a maximum field of about 2.9560
millimeters and with data referenced to wavelength of 0.555 microns. The optical
system of Figures 28A and 29A are described by the optical and image characteristics
provided by Tables 32 - 40A, below.

Parameter Description Value
Effective Focal Length (in air at system temperature and pressure) 4.309199
Effective Focal Length (in image space) 4.309199
Back Focal Length 0.528864
Total Track Length (TTL) 5.348668
Image Space F/# 2.44563
Paraxial Working F/# 2.44563
Working F/# 2.468005
Image Space NA 0.200303
Object Space NA 8.81E-11
Stop Radius 0.881
Paraxial Image Height 2.956
Paraxial Magnification 0
Entrance Pupil Diameter 1.762
Entrance Pupil Position 0
Exit Pupil Diameter 1.257817
Exit Pupil Position -3.09729
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Maximum Radial Field 2.956
Lens Units Millimeters (mm)
Angular Magnification 1.400838

Table 32: General Optical Properties (Object in Focus at Infinity)

Field # X-Value Y-Value Weight

0
0.571
1.142
1.714
2.285

2.57
2.856 0.2
2.956 0.2

aAlalalalala
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Table 33: Field Type v. Real Image Height (in mm)

Field / # VDX VDY VEX yey VAN
1 0 0 0 0 0
2 0 0.003903 0.00001 0.003903 0
3 0 0.007781 0.000035 0.007783 0
4 0 0.01172 0.000106 0.011721 0
5 0 -0.00257 0.000337 0.034007 0
6 0 -0.04564 0.001626 0.08102 0
7 0 -0.09687 0.005447 0.136263 0
8 0 -0.14243 0.009529 0.183383 0

Table 34: Vignetting Factors for Fields of Table 20

Wavelength # Value (in um) Weight
1 0.47 91
2 0.51 503
3 0.555 1000
4 0.61 503
5 0.65 107

Table 35: Wavelengths Used for Raytracing
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Surface Type, Radius Thickness Material Diameter | Conic Notes
| Object Standard Infinity Infinity 0 0

Stop Standard Infinity -0.05 1.762 0 Stop
2 Standard Infinity -0.05 1.762 0 Vig
3 EvenAsph 1.9541 12 0.658876 APEL551 4ML 1.8681 1 0 L1
4 EvenAsph -16.4984 0.123812 1.900083 0
5 EvenAsph 28.78283 0.537232 EP5000-F 1.93649H1 0 L2
6 EvenAsph 2.7513 0.242475 2.0091 9 0
7 Standard Infinity 0.05 2.05 0
8 Standard Infinity 0.08601 6 2.05 0
9 EvenAsph -34.5053 0.862679 APEL551 4ML | 2.120461 0 L3
10 EvenAsph -6.1921 6 0.424308 2.71 6502 0
11 EvenAsph 2.722564 0.5091 04 | APEL551 4ML | 3.355454 0 L4
12 EvenAsph -4.26721 -0.19 4.009626 0
13 Standard Infinity 0.05 4.16 0
14 Standard Infinity 0.389066 4.16 0
15 EvenAsph -2.51 369 0.4261 01 APEL551 4ML | 4.449728 0 L5
16 EvenAsph 2.608397 0.329 4.878517 0
17 Standard Infinity 0.3 N-BK7 5.233205 0 CG 1908
18 Standard Infinity 0.55 5.402932 0

Image Standard Infinity 5.91 7565 0

Table 36: Surface Data Summary

Surface Parameter Description Value
R1 Even Asphere
Coefficientonr 2 o
Coefficient on r 4 000386
Coefficientonr 6 0.009055
Coefficientonr 8 -0.01604
Coefficienton r 10 0.006453
Coefficientonr 12 0
Coefficientonr 14 0
Coefficientonr 16 0
R2 Even Asphere
Coefficientonr 2 0
Coefficienton r 4 0.014679
Coefficienton r 6 -0.02489
Coefficientonr 8 0.011334
Coefficient on r 10 0.003758
Coefficientonr 12 0
Coefficientonr 14 o
Coefficientonr 16 0
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R3 Even Asphere
Coefficient onr 2 0
Coefficient on r 4 0.001774
Coefficient on 1 6 -0.03857
Coefficient on r 8 0.035738
Coefficient on r 10 -0.00277
Coefficient onr 12 0
Coefficient on r 14 0
Coefficient onr 16 0
R4 Even Asphere
Coefficient onr 2 0
Coefficient on r 4 -0.00027
Coefficient onr 6 0.001123
Coefficient onr 8 0.000761
Coefficient on r 10 0.006183
Coefficient onr 12 0
Coefficient on r 14 0
Coefficient onr 16 0
RS Even Asphere
Coefficient onr 2 0
Coefficient on r 4 -0.04891
Coefficient onr 6 0.029453
Coefficient onr 8 -0.01911
Coefficient on r 10 0.004124
Coefficient onr 12 0
Coefficient on r 14 0
Coefficient onr 16 0
R6 Even Asphere
Coefficient onr 2 0
Coefficient onr 4 -0.13503
Coefficient onr 6 0.048368
Coefficient onr 8 0.001742
Coefficient on r 10 -0.00582
Coefficient on r 12 0.00078
Coefficient on r 14 5.79E-05
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Coefficient onr 16 0.000106
R7 Even Asphere
Coefficient on 1 2 0
Coefficient onr 4 -0.1187
Coefficient on r 6 0.031933
Coefficient on r 8 -0.0214
Coefficient on r 10 0.008804
Coefficient on 1 12 -0.0012
Coefficient on r 14 -0.00074
Coefficient onr 16 0.00021 6
RS Even Asphere
Coefficient onr 2 0
Coefficient onr 4 0.070788
Coefficient on 1 6 -0.01663
Coefficient onr 8 -0.00017
Coefficient on r 10 -0.00047
Coefficient on r 12 0.000282
Coefficient on r 14 -1.50E-05
Coefficient onr 16 _2.54E-06
RO Even Asphere
Coefficient onr 2 0
Coefficient onr 4 0.019234
Coefficient onr 6 0.011958
Coefficient on r 8 -0.00178
Coefficient on r 10 1.79E-05
Coefficient on r 12 5.79E-06
Coefficient onr 14 9.92E-07
Coefficient onr 16 4.90E-08
RI1O Even Asphere
Coefficient on r 2 0
Coefficient on 1 4 -0.10214
Coefficient onr 6 0.027793
Coefficient onr 8 -0.0071
Coefficient on r 10 0.000868
Coefficient on r 12 1.66E-05
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fficient 14
Coefficienton r 1 31 E-05

Coefficienton r 16

7.35E-07

Table 37: Surface Aspheric Coefficients

Surface Edge
Stop -0.05
2 0.184732
3 0.400359
4 0.15927
5 0.723662
6 0.044372
7 0.05
8 0.026648
9 0.560283
10 0.571295
11 0.51101
12 0.022871
13 0.05
14 0.126282
15 0.613075
16 0.40481
17 0.3
18 0.55
Image 0

Table 38: Edge Thickness Data
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Temperature (Temp) in degrees Celsius and pressure (Press) in atmospheres
Surface| Material | Temp |Press| 04358 0.4861 0.5461 0.5876 0.6563
0 20 1 1 1 1 1 1
1 20 1 1 1 1 1 1
2 20 1 1 1 1 1 1
APEL55
3 14ML 20 1 1.552896 | 1.549574 | 1.546504 | 1.543579 1.541977
4 20 1 1 1 1 1 1
EP5000-
5 F 20 1 1.657924 | 1.647547 | 1.638966 | 1.631351 1.627143
6 20 1 1 1 1 1 1
7 20 1 1 1 1 1 1
8 20 1 1 1 1 1 1
APEL55
9 14ML 20 1 1.552896 | 1.549574 | 1.546504 | 1.543579 1.541977
10 20 1 1 1 1 1 1
APEL55
11 14ML 20 1 1.552896 | 1.549574 | 1.546504 | 1.543579 1.541977
12 20 1 1 1 1 1 1
13 20 1 1 1 1 1 1
14 20 1 1 1 1 1 1
57
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APEL
5514
15 ML 20 1 1.552896 1.549574 1.546504 1.543579 1.541 977
16 20 1 1 1 1 1 1
17 N-BK7 20 1 1.523605 1.520769 1.51 8274 1.51 5909 1.51 452
18 20 1 1 1 1 1 1
19 20 1 1 1 1 1 1
Table 39: Index of Refraction Data
Wavelengths (um):
0.4358 0.4861 0.5461
Number Field Tan Sag Tan Sag Tan Sag
(mm)
1 0 2.4671 2.4671 2.4655 2.4655 2.468 2.468
2 0.571 2.5183 2.4954 2.516 2.4934 2.5179 2.4954
3 1.142 2.5939 2.5672 2.5915 2.564 2.5931 2.5651
4 1.714 2.7124 2.6738 2.7134 2.6698 2.717 2.6702
5 2.285 3.1321 2.8097 3.1364 2.8053 3.1424 2.8052
6 2.57 3.6079 2.8988 3.613 2.8941 3.6195 2.8939
7 2.856 3.8132 3.003 3.8209 2.9987 3.8222 2.9987
8 2.956 4.0285 3.0378 4.0284 3.0345 4.0233 3.0351
Table 40: F/Number Data
Wavelengths (um)
0.5876 0.6563
Number Field Tan Sag Tan Sag
(mm)
1 0 2.4725 2.4725 2.4748 2.4748
2 0.571 2.522 2.4996 2.524 2.5017
3 1.142 2.5966 2.5685 2.5984 2.5702
4 1.714 2.7219 2.6729 2.7244 2.6742
5 2.285 3.1492 2.8075 3.1529 2.8085
6 2.57 3.6267 2.896 3.6307 2.8969
7 2.856 3.8203 3.0009 3.8197 3.0019
8 2.956 4.0151 3.0376 4.0105 3.0389
Table 40A: F/Number Data (Continued)
[00117] Tables 32 - 40A provides optical and image characteristics for the optical

system of Figure 28A, having a far field focus configuration. Table 32 provides general
optical information for this optical system. Table 33 provides image heights in the y

axis, measured at an image sensor of the optical system, for a set of optical fields and
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respective weights for the respective optical fields. Table 34 includes vignetting data for
the set of optical fields of Table 33. Table 35 depicts wavelengths of respective rays
traced in the optical imaging system of Figure 28. Table 36 provides a summary of
general optical surface characteristics for lenses of this optical system, including surface
type, radius of curvature, thickness, material (from standard glass and plastic
catalogues), diameter, conic constant and applicable notes. Table 37 describes aspheric
coefficients for the surfaces of Table 35, whereas Table 38 provides edge thickness
information for those surfaces. Table 39 provides index of refraction data for multiple
wavelengths and listed optical fields. Tables 40 and 40A provide F/# data for those
same wavelengths and optical fields.

[00118] As utilized herein, the word "exemplary"” is intended to mean serving as
an example, instance, or illustration. Any aspect or design described herein as
"exemplary" is not necessarily to be construed as preferred or advantageous over other
aspects or designs. Rather, use of the word exemplary is intended to present concepts in
a concrete fashion. As used in this application, the term "or" is intended to mean an
inclusive "or" rather than an exclusive "or". That is, unless specified otherwise, or clear
from context, "X employs A or B" is intended to mean any of the natural inclusive
permutations. That is, if X employs A ; X employs B; or X employs both A and B, then
"X employs A or B" is satisfied under any of the foregoing instances. In addition, the
articles "a" and "an" as used in this application and the appended claims should
generally be construed to mean "one or more" unless specified otherwise or clear from
context to be directed to a singular form.

[00119] Furthermore, various portions of electronic systems associated with
disclosed optical systems described herein may include or consist of artificial
intelligence or knowledge or rule based components, sub-components, processes,
means, methodologies, or mechanisms (e.g., support vector machines, neural networks,
expert systems, Bayesian belief networks, fuzzy logic, data fusion engines,

classifiers. ..). Such components, inter alia, and in addition to that already described
herein, can automate certain mechanisms or processes performed thereby to make
portions of the systems and methods more adaptive as well as efficient and intelligent.
For instance, such components can automate optimization of image quality of an optical
system, as described above (e.g., see electronic device 500 of Figure 5, supra).

[00120] What has been described above includes examples of aspects of the

claimed subject matter. It is, of course, not possible to describe every conceivable
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combination of components or methodologies for purposes of describing the claimed
subject matter, but one of ordinary skill in the art can recognize that many further
combinations and permutations of the disclosed subject matter are possible.
Accordingly, the disclosed subject matter is intended to embrace all such alterations,
modifications and variations that fall within the spirit and scope of the appended claims.
Furthermore, to the extent that the terms "includes,” "has" or "having" are used in either
the detailed description or the claims, such terms are intended to be inclusive in a
manner similar to the term "comprising” as "comprising" is interpreted when employed

as a transitional word in a claim.
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CLAIMS
‘What is Claimed is:

1. An optical imaging system arranged along an optical axis, comprising:

a set of optical lenses including a first lens group and a second lens group,
wherein the second lens group is fixed in position along the optical axis;

a micro electromechanical system (MEMS) actuator mechanically connected to
the first lens group and configured to adjust a position of the first lens group along the
optical axis, wherein a first adjusted position is configured to focus an image of an
object positioned far from the optical imaging system onto an image plane associated
with the optical imaging system, and wherein a second adjusted position is configured
to focus an image of an object positioned near to the optical imaging system onto the
image plane;

wherein:

the set of optical lenses comprising five lenses;

the MEMS actuator is configured to adjust a position of the first lens
group along the optical axis up to between 50 and 150 micrometers;

the first optical lens group comprising a biconvex object-side lens; and

aratio of the focal length of the biconvex object-side lens to a combined

focal length of the five lenses is greater than one half.

2. The optical imaging system of claim 1, further comprising an aperture stop

positioned at an object-side of the biconvex object-side lens.

3. The optical imaging system of claim 2, wherein the aperture stop is fixed in

position along the optical axis.

4. The optical imaging system of claim 2, wherein the aperture stop is fixed in

position relative to the first lens group.
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5. The optical imaging system of claim 4, wherein the MEMS actuator is
configured to reposition the first lens group and the aperture stop along the optical axis
and maintain the fixed position between the aperture stop and the first lens group at least

at the first adjusted position and at the second adjusted position.

6. The optical imaging system of claim 1, the second lens group comprising four

lens elements, including a second lens, a third lens, a fourth lens and a fifth lens.

7. The optical imaging system of claim 6, the second lens having a concave image-

side surface and a flat or a weak convex curvature on an object-side surface.

8. The optical imaging system of claim 7, the second lens having a negative optical

power, and formed of an OKP4HT plastic.

9. The optical imaging system of claim 6, the third lens having a concave object-
side surface and a convex image-side surface, a positive optical power, and formed of an

APELS5514ML glass.

10. The optical imaging system of claim 6, the fourth lens having an object-side
surface that is convex near the optical axis and transitions to concave away from the

optical axis, and an image-side surface having convex curvature.

11. The optical imaging system of claim 10, the fourth lens having positive optical
power near the optical axis, and having small negative optical power, small positive
optical power, or no optical power away from the optical axis, and the fourth lens is

formed of an APELS55 14ML plastic.

12. The optical imaging system of claim 6, the fifth lens having an object-side
surface that is concave near the optical axis and that transitions to convex away from the
optical axis, and an image-side surface that is concave near the optical axis and

transitions to convex away from the optical axis.
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13. The optical imaging system of claim 12, the fifth lens having large negative
optical power near the optical axis, and positive optical power away from the optical

axis, and the fifth lens is formed of an APEL5514ML plastic.

14. The optical imaging system of claim 1, the biconvex object-side lens is formed

of an APELS5S5 14ML plastic.

15. The optical imaging system of claim 1, wherein an optical power of the biconvex
object-side lens is at least in part a function of a distance along the optical axis between

the first adjusted position and the second adjusted position.

16. The optical imaging system of claim 1. wherein the ratio of the focal length of
the biconvex object-side lens to a combined focal length of the five lenses is about three

quarters.

17. The optical imaging system of claim 1, wherein the ratio of the optical power of
the biconvex object-side lens to a combined optical power of the five lenses is at least in
part a function of a distance along the optical axis between the first adjusted position

and the second adjusted position.

18. The optical imaging system of claim 1, wherein the object positioned far from
the optical system is positioned substantially at infinity, and wherein the object
positioned near to the optical system is positioned at substantially 10cm from an

aperture stop of the optical imaging system.
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19. An optical system comprising:
a plurality of optical elements arranged along a common optical axis for forming
areal image of an object, said optical elements including:

a first lens having a positive refractive power, with both surfaces, one
facing an object side and another facing an image side, having convex shape;

a second lens having negative refractive power and a meniscus shape,
with the surface facing the object side having a convex shape and the surface facing the
image side having a concave shape;

a third lens having positive refractive power, and a biconvex shape near
the optical axis, and the surface facing the object side is concave away from the optical
axis;

a fourth lens, with the surface facing the object side having a concave
shape, and the surface facing the image side having a convex shape; and

a fifth lens having a meniscus shape with the surface facing the object
side having a convex shape and the surface facing the image side having a concave
shape near the optical axis and a convex shape away from the optical axis; and

an actuator configured to move the first lens along the optical axis.

20. The optical system of claim 19, wherein the motor is a microelectromechanical
system.
21. The optical system of claim 19, wherein the second lens performs a majority of

chromatic correction for the optical system.
22. The optical system of claim 19, further comprising an aperture that is embedded
into the first lens and moves with the first lens, wherein the aperture having a depth of

50um.

23. The optical system of claim 19, wherein the F-number of the optical system is

approximately 2.4.

24. The optical system of claim 19, wherein one or more of the lenses are made of

plastic.
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25. The optical system of claim 19, wherein the surfaces of the lenses are aspheric.

26. The optical system of claim 19, wherein the refractive index of the lenses is

within a range of about 1.5 to about 1.66.

217. The optical system of claim 19, wherein the range of movement for the first lens

is between about O and about 100 .

28. The optical system of claim 19, wherein an amount of movement to focus an
image of an object is inversely proportional to the positive refractive power of the first

lens.

29. The optical system of claim 19, wherein the primary lateral color range for the

optical system focused on an object at infinity is equal to or less than approximately

Ium.

30. The optical system of claim 19, wherein the primary lateral color range for the

optical system focused on an object at 10cm is equal to or less than approximately 4.
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31. An optical imaging system arranged along an optical axis, comprising:

a set of optical lenses including a first lens group and a second lens group,
wherein the second lens group is fixed in position along the optical axis and comprises a
majority of the optical lenses of the set of optical lenses; and

an actuator mechanically connected to the first lens group and configured to
adjust a position of the first lens group along the optical axis, wherein a first adjusted
position is configured to focus an image of an object positioned far from the optical
imaging system onto an image plane associated with the optical imaging system, and
wherein a second adjusted position is configured to focus an image of an object
positioned near to the optical imaging system onto the image plane;

wherein:

the set of optical lenses comprising five lenses;

the actuator is configured to adjust a position of the first lens group along
the optical axis up to between 50 and 150 micrometers;

the second optical lens group comprising a third lens of the set of optical
lenses that is third in sequence from an object side of the set of optical lenses, the third
lens having a meniscus shape that is convex toward the object side of the set of optical

lenses.

32. The optical imaging system of claim 31, wherein the actuator comprises a micro

electromechanical system (MEMS) actuator.

33. The optical imaging system of claim 31, the first optical lens group comprising a
biconvex objective lens that provides a majority of the positive optical power of the set

of optical lenses.
34. The optical imaging system of claim 33, wherein the biconvex objective lens has
greater positive refractive power than a combined refractive power of the set of optical

lenses.

35. The optical imaging system of claim 31, wherein an effective focal length of the

set of optical lenses is between about 4.5 and about 5.0 millimeters.
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36. The optical imaging system of claim 31, wherein a ratio of total track length to

effective focal length of the optical system is between about 1.1 and about 1.2.

37. The optical imaging system of claim 31, wherein the first lens group comprises a

single lens of the set of optical lenses.

38. The optical imaging system of claim 37, wherein the single lens is an objective

lens of the optical system.

39. The optical imaging system of claim 37, wherein the second adjusted position
focuses an image of an object at an object distance of about 12.8 centimeters onto the

image plane.

40. The optical imaging system of claim 31, wherein an air distance between a third
lens and a fourth lens of the set of optical lenses, numbered from an object side of the
set of optical lenses, is a largest of air distances between respective ones of the set of

optical lenses.

41. The optical imaging system of claim 31, wherein an air distance between a
fourth lens and a fifth lens of the set of optical lenses, numbered from an object side of
the set of optical lenses, is a largest of air distances between respective ones of the set of

optical lenses.

42. The optical imaging system of claim 31, further comprising an aperture stop
about an object side surface of a first lens of the set of optical lenses, numbered from an

object side of the set of optical lenses.
43. The optical imaging system of claim 42, further comprising a stop between a
second and third lens of the set of optical lenses, numbered from an object side of the

set of optical lenses.

44. The optical imaging system of claim 43, further comprising a second stop

between the third lens and a fourth lens of the set of optical lenses.
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45. The optical imaging system of claim 44, further comprising a third stop between

the fourth lens and a fifth lens of the set of optical lenses.
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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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Office Action Summary Examiner Art Unit AA (First Inventor to File)
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-- 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 _____
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] 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)[] 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 Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)[X Claim(s) 1-24 is/are pending in the application.

5a) Of the above claim(s) ___is/are withdrawn from consideration.
6)[1 Claim(s) is/are allowed.
7)X Claim(s) 1-24 is/are rejected.
8)[] Claim(s) ____is/are objected to.
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
hitn /raww. usplo.gov/patents/init_events/pph/indax.jsp or send an inquiry to PPHieedback@uspto.qov.

Application Papers
10)[X] The specification is objected to by the Examiner.
11)X] The drawing(s) filed on 12-31-17is/are: a)[X] 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)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[J Al b)[J Some** ¢)[] None of the:
1. Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 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) |:| Interview Summary (PTO-413)

. . Paper No(s)/Mail Date. .
2) IZ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 |:| Other-
Paper No(s)/Mail Date 11-19-17; 12-27-17; 2-22-18; 7-3-18; 7-9-18: 9- ) er——
20-18.

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20181015
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The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

DETAILED ACTION
Information Disclosure Statement
1. In the Information Disclosure Statement (IDS) filed on 9-20-18, having 12 pages,
several of the documents have been lined through because they are repeat recitations

from other filed IDS’s.

Specification
2. The disclosure is objected to because of the following informalities: The status of
related U.S. patent applications need to be updated by amendment.

Appropriate correction is required.

Double Patenting
3. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the conflicting claims are not identical, but at
least one examined application claim is not patentably distinct from the reference

claim(s) because the examined application claim is either anticipated by, or would have
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been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46
USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on nonstatutory
double patenting provided the reference application or patent either is shown to be
commonly owned with the examined application, or claims an invention made as a
result of activities undertaken within the scope of a joint research agreement. See
MPEP § 717.02 for applications subject to examination under the first inventor to file
provisions of the AIA as explained in MPEP § 2159. See MPEP §§ 706.02(I)(1) -
706.02(1)(3) for applications not subject to examination under the first inventor to file
provisions of the AIA. A terminal disclaimer must be signed in compliance with 37 CFR
1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the application
in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26,
PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may
be filled out completely online using web-screens. An eTerminal Disclaimer that meets

all requirements is auto-processed and approved immediately upon submission. For
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more information about eTerminal Disclaimers, refer to

www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1.jsp.

4. Claims 1-24 are provisionally rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1-30 of copending Application No.
15/976,391 (also known as U.S. Patent Pub. 2018/0275374 A1). Although the claims at
issue are not identical, they are not patentably distinct from each other because the

application claimed inventions are but obvious variations of each other.

This is a provisional nonstatutory double patenting rejection because the

patentably indistinct claims have not in fact been patented.

The application claimed invention(s) recite(s) the same structural limitations in
their independent claims and/or the dependent claims dependent on those independent
claims, making the scope of the claimed inventions, of each application, the same or at
least so similar that one of ordinary skill in the art of lens assemblies would understand
that each claimed invention is essentially the same as the other claimed invention(s). As
noted for example the limitation of the “total track length (TTL) of 6.5 or less” is the
same in the claimed inventions of the other patent applications. Further, each
application claimed invention has 5 lens elements, which include a positive first lens, a
negative second lens and a negative third, regardless of the lens labels provided in the

recitation of the claimed invention. Also the fourth and fifth lens elements each have an
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opposite refractive power, again regardless of lens labeling, i.e. such as L,.1 and Lo.» are
the same lenses as the fourth and fifth lens elements recited in the other application(s)
claimed invention(s). Additionally, all of the same conditional recitations are the same as
recited in each claimed invention of the application(s).

Therefore, the claimed invention of the present application is hereby anticipated
by or at the very least very obvious to one of ordinary skill in the art, as being a similar

invention, especially in scope.

5. Claims 1-24 are provisionally rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1-12 of copending Application No.
15/976,422 (also known as U.S. Patent Pub. 2018/0275375 A1). Although the claims at
issue are not identical, they are not patentably distinct from each other because the
application claimed invention and the patent claimed invention are but obvious

variations of each other.

This is a provisional nonstatutory double patenting rejection because the

patentably indistinct claims have not in fact been patented.

The application claimed invention(s) recite(s) the same structural limitations in
their independent claims and/or the dependent claims dependent on those independent
claims, making the scope of the claimed inventions, of each application, the same or at

least so similar that one of ordinary skill in the art of lens assemblies would understand
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that each claimed invention is essentially the same as the other claimed invention(s). As
noted for example the limitation of the “total track length (TTL) of 6.5 or less” is the
same in the claimed inventions of the other patent applications. Further, each
application claimed invention has 5 lens elements, which include a positive first lens, a
negative second lens and a negative third, regardless of the lens labels provided in the
recitation of the claimed invention. Also the fourth and fifth lens elements each have an
opposite refractive power, again regardless of lens labeling, i.e. such as L,.1 and Lo.» are
the same lenses as the fourth and fifth lens elements recited in the other application(s)
claimed invention(s). Additionally, all of the same conditional recitations are the same as
recited in each claimed invention of the application(s).

Therefore, the claimed invention of the present application is hereby anticipated
by or at the very least very obvious to one of ordinary skill in the art, as being a similar

invention, especially in scope.

6. Claims 1-24 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-20 of U.S. Patent No. 9,402,032 B2. Although the claims at
issue are not identical, they are not patentably distinct from each other because the
application claimed invention and the patent claimed invention are but obvious
variations of each other.

The application claimed invention recites the same structural limitations in their
independent claims and/or the dependent claims of those independent claims as

compared to the patent claimed invention, making the scope of the claimed inventions,
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of each, the same or at least so similar that one of ordinary skill in the art of lens
assemblies would understand that each claimed invention is essentially the same as the
other claimed invention(s). As noted for example the limitation of the “total track length
(TTL) of 6.5 or less” is the same in the claimed inventions of each the application
claimed invention and the patent claimed invention. Further, each application claimed
invention and patent claimed invention has 5 lens elements, which include a positive
first lens, a negative second lens and a negative third, regardless of the lens labels
provided in the recitation of the claimed invention. Also the fourth and fifth lens elements
each have an opposite refractive power, again regardless of lens labeling, i.e. such as
Lo.1 and Lo-o are the same lenses as the fourth and fifth lens elements recited in the
application claimed invention and the patent claimed invention. Additionally, all of the
same conditional recitations are the same as recited in each claimed invention of the
application(s).

Therefore, the claimed invention of the present application is hereby anticipated
by or at the very least very obvious to one of ordinary skill in the art, as being a similar

invention as compared to the patent claimed invention, especially in scope.

7. Claims 1-24 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1- of U.S. Patent No. 9,568,712 B2. Although the claims at
issue are not identical, they are not patentably distinct from each other because the
application claimed invention and the patent claimed invention are but obvious

variations of each other.
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The application claimed invention recites the same structural limitations in their
independent claims and/or the dependent claims of those independent claims as
compared to the patent claimed invention, making the scope of the claimed inventions,
of each, the same or at least so similar that one of ordinary skill in the art of lens
assemblies would understand that each claimed invention is essentially the same as the
other claimed invention(s). As noted for example the limitation of the “total track length
(TTL) of 6.5 or less” is the same in the claimed inventions of each the application
claimed invention and the patent claimed invention. Further, each application claimed
invention and patent claimed invention has 5 lens elements, which include a positive
first lens, a negative second lens and a negative third, regardless of the lens labels
provided in the recitation of the claimed invention. Also the fourth and fifth lens elements
each have an opposite refractive power, again regardless of lens labeling, i.e. such as
L..1 and Lo.» are the same lenses as the fourth and fifth lens elements recited in the
application claimed invention and the patent claimed invention. Additionally, all of the
same conditional recitations are the same as recited in each claimed invention of the
application(s).

Therefore, the claimed invention of the present application is hereby anticipated
by or at the very least very obvious to one of ordinary skill in the art, as being a similar

invention as compared to the patent claimed invention, especially in scope.

8. Claims 1-24 are rejected on the ground of nonstatutory double patenting as being

unpatentable over claims 1-5 of U.S. Patent No. 9,857,568 B2. Although the claims at
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issue are not identical, they are not patentably distinct from each other because the
application claimed invention and the patent claimed invention are but obvious
variations of each other.

The application claimed invention recites the same structural limitations in their
independent claims and/or the dependent claims of those independent claims as
compared to the patent claimed invention, making the scope of the claimed inventions,
of each, the same or at least so similar that one of ordinary skill in the art of lens
assemblies would understand that each claimed invention is essentially the same as the
other claimed invention(s). As noted for example the limitation of the “total track length
(TTL) of 6.5 or less” is the same in the claimed inventions of each the application
claimed invention and the patent claimed invention. Further, each application claimed
invention and patent claimed invention has 5 lens elements, which include a positive
first lens, a negative second lens and a negative third, regardless of the lens labels
provided in the recitation of the claimed invention. Also the fourth and fifth lens elements
each have an opposite refractive power, again regardless of lens labeling, i.e. such as
L..1 and Lo.» are the same lenses as the fourth and fifth lens elements recited in the
application claimed invention and the patent claimed invention. Additionally, all of the
same conditional recitations are the same as recited in each claimed invention of the
application(s).

Therefore, the claimed invention of the present application is hereby anticipated
by or at the very least very obvious to one of ordinary skill in the art, as being a similar

invention as compared to the patent claimed invention, especially in scope.
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Conclusion

9. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to EVELYN A. LESTER whose telephone number is
(571)272-2332. The examiner can normally be reached on M-F, subject to an
increased flex schedule.

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, Ricky L. Mack can be reached on (571) 272-2333. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

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

/EVELYN A. LESTER/
Primary Examiner
Art Unit 2872
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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 the Freedom of Information Act requires disclosure of these record s.

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 settiement
negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a reques

involving an individual, to whom the record pertains, when the individual has requested assistance from the Member with
respect to the subject matter of the record.

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

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to recommeng
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 inspections 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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UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

BIB DATA SHEET

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

CONFIRMATION NO. 7330

FILING FEE FEES: Authority has been given in Paper

SERIAL NUMBER FILINgAgl'rE 371(c) CLASS GROUP ART UNIT ATTORNEE)( DOCKET
15/817,235 11/19/2017 359 2872 COREPH-0080 US
RULE CON3
APPLICANTS
Corephotonics Ltd., Tel-Aviv, ISRAEL;
INVENTORS
Michael Dror, Nes Ziona, ISRAEL;
Ephraim Goldenberg, Ashdod, ISRAEL;
Gal Shabtay, Tel Aviv, ISRAEL,;
*k CONTINUING DATA dedkdekdokdkhdkkdkkdhkkhkkhkhhhhkhhkdk
This application is a CON of 15/418,925 01/30/2017 PAT 9857568
which is a CIP of 15/170,472 06/01/2016 PAT 9568712
which is a CON of 14/932,319 11/04/2015 PAT 9402032
which is a CON of 14/367,924 09/19/2014 ABN *
which is a 371 of PCT/IB2014/062465 06/20/2014
which claims benefit of 61/842,987 07/04/2013
(*)Data provided by applicant is not consistent with PTO records.
*k FOREIGN APPLICATIONS dedededkdedkdekodeodk ddkdkdkkkhkdkkdkkhk
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** ** SMALL ENTITY **
12/06/2017
Foreign Pricrity claimed U ves MINo STATEOR | SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met D Yes QNO D Xll%v?gr?ée COUNTRY DRAWINGS CLAIMS CLAIMS
Meknowlovged  Eiemmere S - ISRAEL 2 24 3
ADDRESS
Nathan & Associates Patent Agents Ltd
P.O.Box 10178
Tel Aviv, 6110101
ISRAEL
TITLE
MINIATURE TELEPHOTO LENS ASSEMBLY
|0 All Fees

|0 1.16 Fees (Filing)

RECEIVED |No.__ tocharge/credit DEPOSIT ACCOUNT
890 No. for following: IEI 1.18 Fees (Issue)
’EI Other
|0 Credit

|
|
‘EI 1.17 Fees (Processing Ext. of time) |
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Doc code: IDS PTO/SB/08a (02-18)

s . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed 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.

Application Number \15817235
Filing Date V017-11-19 \
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
\Wichael Dror

Mm

INFORMATION DISCLOSURE

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

First Named Inventor
Art Unit

Examiner Name ‘
Attorney Docket Number | COREPH-0080 US CON3

U.S.PATENTS
. . . . Pages,Columns,Lines where
E)anllner Cite Patent Number Kind Issue Date Na”.”e of Patentee or Applicant Relevant Passages or Relevant
Initial No Codet of cited Document

Figures Appear

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

Examiner| . Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document )
Figures Appear
E.A.L/ 1 20140293453 A1l 2014-10-02 Yatsuyuki OGINO

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

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Aoplicant of cited where Relevant Ts
Initial* No | Numbers Code2j Code4| Date P Passages or Relevant
Document .
Figures Appear
1 L]

If you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS

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), TS5
publisher, city and/or country where published.

Examiner| Cite
Initials* | No
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Application Number

15817235

Filing Date

2017-11-19

INFORMATION DISCLOSURE

First Named Inventor ‘ Michael Dror

STATEMENT BY APPLICANT

Art Unit
( Not for submission under 37 CFR 1.99) n

Examiner Name ’

Attorney Docket Number

COREPH-0080 US CON3

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

EXAMINER SIGNATURE

Examiner Signature /EVELYN A LESTER/

Date Considered 03/28/2018

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

English language translation is attached.

1 See Kind Codes of USPTO Patent Documents at wwnw LUSEFTO B0V or MPEP 901.04. 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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here iff
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Raceipt date: 07/03/2018 15/817,235 ~ Gay: 2872
Application Number 15817235

Filing Date 2017-11-19

INFORMATION DISCLOSURE

First Named Inventor ‘ Michael Dror

STATEMENT BY APPLICANT |, |

( Not for submission under 37 CFR 1.99)
Examiner Name ’

Attorney Docket Number ‘ COREPH-0080 US CON3

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.

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 /Menachem Nathan/ Date (YYYY-MM-DD) 2018-07-03
Name/Print MENACHEM NATHAN Registration Number 65392

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.S.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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Privacy Act Statement

1.

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:

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 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 reques
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 recommenc
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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Raceipt date: 09/20/2018
Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

15/817,235 - GAU: 2872
PTO/SB/08a (01-10)

Approved for use through 07/31/2012. 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.

Application Number 15817235
Filing Date P017-11-19
INFORMATION DISCLOSURE First Named Inventor ‘IVIichaeI Dror
STATEMENT BY APPLICANT Art Unit |
( Not for submission under 37 CFR 1.89)
Examiner Name ‘
Attorney Docket Number | COREPH-0080 US CON3
U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 0235036 B2 P016-01-12 KKato et al.
2 p134645 A 1979-01-16 Sugiyama et al.
3 7697220 B2 P010-04-13 Noriyuki lyama
4 B279537 B2 P012-10-02 Setsu Sato
5 0438792 B2 P016-09-06 Nakada et al.
6 V777972 B1 P010-08-17 Chen et al.
7 B233224 B2 P012-07-31 [Chun-Shan Chen
8 B854745 B1 P014-10-07 Wei-Yu Chen
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number 15817235

Filing Date

2017-11-19

First Named Inventor ’ Michael Dror

Art Unit

Examiner Name ‘

Attorney Docket Number | COREPH-0080 US CON3

9 B004777 B2 P011-08-23 Jvoshihito Souma
10 B780465 B2 P014-07-15 Kyu Min Chae

1 P817213 B2 P017-11-14 Romeo |. Mercado
12 7515351 B2 P009-04-07 Chen et al.

13 7564635 B1 P009-07-21 Hsiang-Chi Tang
14 7643225 B1 P010-01-05 [Tsung-Han Tsai
15 7660049 B2 2010-02-09 Hsiang Chi TANG
16 7684128 B2 P010-03-23 Hsiang-Chi Tang
17 7692877 B2 2010-04-06 [Tang et al.

18 7738186 B2 P010-06-15 Chen et al.

19 B363337 B2 P013-01-29 [Tang et al.
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INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.29)

Application Number

15817235

Filing Date

2017-11-19

First Named Inventor ’ Michael Dror

Art Unit

Examiner Name ‘

Attorney Docket Number

| COREPH-0080 US CON3

20 7813057 B2 P010-10-12 Ming Ching Lin
21 7821724 B2 P010-10-26 [Tang et al.

22 7826149 B2 P010-11-02 [Tang et al.

23 7826151 B2 P010-11-02 [Tsung-Han Tsai
24 7869142 B2 P011-01-11 Chen et al.

25 7898747 B2 011-03-01 Hsiang Chi Tang
26 7916401 B2 P011-03-29 Chen et al.

27 7957076 B2 P011-06-07 Hsiang Chi Tang
28 7957075 B2 P011-06-07 Hsiang Chi Tang
29 7957079 B2 P011-06-07 Hsiang Chi Tang
30 7961406 B1 P011-06-14 [Tang et al.
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INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.29)

Application Number

15817235

Filing Date

2017-11-19

First Named Inventor ’ Michael Dror

Art Unit |

Examiner Name ‘

Attorney Docket Number |

COREPH-0080 US CON3

31 B000031 B2 P011-08-16 [Tsung Han Tsai
32 BO77400 B2 P011-12-13 Hsiang Chi Tang
33 8514502 B2 P013-08-20 Chun-Shan Chen
34 B395851 B2 P013-03-12 [Tang et al.

35 8218253 B2 P012-07-10 Hsiang Chi Tang
36 8228622 B2 P012-07-24 Hsiang Chi Tang
37 8253843 B2 P012-08-28 Ming-Ching Lin
38 B400717 B2 P013-03-19 Chen et al.

39 B503107 B2 P013-08-06 Chen et al.

40 3388956 A 1968-06-18 Fagert et al.

41 3524700 A 1970-08-18 Fggert et al.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number 15817235

Filing Date

2017-11-19

First Named Inventor ’ Michael Dror

Art Unit

Examiner Name ‘

Attorney Docket Number | COREPH-0080 US CON3

42 3864027 A 1975-02-04 Kenichi Harada
43 3942876 A 1976-03-09 Fllis 1. Betensky
44 H000551 A 1991-03-19 Atsushi Shibayama
45 6654180 B2 P003-11-25 [Tetsuya Ori

46 7187504 B2 P007-03-06 Pkihisa Horiuchi
47 8451549 B2 P013-05-28 [ramanaka et al.
48 378170 A 1945-06-12 [George H Aklin
49 2441093 A 1948-05-04 (George H Aklin
50 2354503 A 1944-07-25 Cox Arthur

51 7688523 B2 P010-03-30 Figo Sano

52 p338001 A 1982-07-06 Sei Matsui
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Application Number 15817235

Filing Date 2017-11-19

First Named Inventor ’ Michael Dror

Art Unit |

Examiner Name ‘

Attorney Docket Number | COREPH-0080 US CON3

53 p465345 A 1984-08-14 Junichi Yazawa
54 0229194 B2 P016-01-05 [roneyama et al.
55 B810923 B2 P(14-08-19 lvoshikazu Shinohara
56 0678310 B2 P017-06-13 lwasaki et al.
57 7918398 B2 P011-04-05 Lictal.
58 0568712 B2 pP017-02-14 Dror 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
. N . . . Pages,Columns,Lines where
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant
- Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document )
Figures Appear
1 20140022436 A1 P014-01-23 Kim et al.
2 00140204480 A1 P014-07-24 o et al.
3 20050141103 A1 P005-06-30 Kiichiro Nishina
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number

15817235

Filing Date

2017-11-19

First Named Inventor ’ Michael Dror

Art Unit

Examiner Name ‘

Attorney Docket Number

| COREPH-0080 US CON3

4 0050168840 A1 P005-08-04 Kobayashi et al.
5 20070229983 Al P007-10-04 Masakazu Saori
6 20090122423 A1 P009-05-14 Park et al.

7 70120154929 Al P012-06-21 [Tsai et al.

8 20130208178 A1 P013-08-15 [young-woo Park
9 20080304161 A1 P008-12-11 Jroshihito Souma
10 20160187631 A1 016-06-30 Choi et al.

1 0180224630 A1 P018-08-09 | ee et al.

12 720110115965 A1 011-05-19 Engelhardt et al.
13 0130286488 A1 P013-10-31 Kyu Min Chae
14 20170102522 A1 P017-04-13 [yong Joo Jo
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Application Number 15817235

Filing Date 2017-11-19

INFORMATION DISCLOSURE

First Named Inventor ’ Michael Dror

STATEMENT BY APPLICANT At Uni
rt Unit |

( Not for submission under 37 CFR 1.29)
Examiner Name ‘

Attorney Docket Number | COREPH-0080 US CON3

15 20140285907 Al P014-09-25 [lang et al.

16 20120092777 A1l P012-04-19 [Tochigi et al.

17 20120105708 A1 P012-05-03 lvasuaki Hagiwara
18 20150116569 Al P015-04-30 Romeo I. Mercado
19 20150253647 A1 P015-09-10 Romeo |. Mercado
20 20160085089 Al P016-03-24 Romeo |. Mercado
21 0160313537 Al P016-10-27 Romeo |. Mercado
22 20140293453 Al P014-10-02 Dgino et al.

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
Examiner| Cite | Foreign Document | Country Kind | Publication Abplicant of cited where Relevant Ts
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Document .
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1 007306282 P A 2007-11-22 Yasuaki Kayanuma
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Application Number 15817235
Filing Date 2017-11-19
INFORMATION DISCLOSURE First Named Inventor ’ Michael Dror
STATEMENT BY APPLICANT Art Unit |
( Not for submission under 37 CFR 1.29)
Examiner Name ‘
Attorney Docket Number | COREPH-0080 US CON3
2 013106289 A 2013-05-30 Konno et al.
3 0140023552 A 2014-02-27 Kim Bum Geun
4 359121015 A 1984-07-12 Y asushi Matsui
5 012203234 A 2012-10-22 Matsuzaka et al.
6 2013058111 A1l 2013-04-25 Hiroaki Tanaka
7 354157620 A 1979-12-12 Toshiko Shimokura
8 013063097 A1 2013-05-02 Cahall et al.
9 1104297906 A 2015-01-21 Bo et al.
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
Examiner| Cite s . . ) s
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T

publisher, city and/or country where published.

A compact and cost effective design for cell phone zoom lens, Chang et al., September 2007, 8 pages
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Application Number 15817235

Filing Date 2017-11-19

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

First Named Inventor ’ Michael Dror
Art Unit |
Examiner Name ‘

Attorney Docket Number | COREPH-0080 US CON3

2 [Consumer Electronic Optics: How small a lens can be? The case of panomorph lenses, Thibault et al., September
014, 7 pages

3 Dptical design of camera optics for mobile phones, Steinich et al., 2012, Pages 51-58 (8 pages)

4 IThe Optics of Miniature Digital Camera Modules, Bareau et al., 2006, 11 pages

5 [Modeling and measuring liquid crystal tunable lenses, Peter P. Clark, 2014, 7 pages

6 (Mobile Platform Optical Design, Peter P. Clark, 2014, 7 pages

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

Examiner Signature /EVELYN A LESTER/ Date Considered ‘ 0s8/28/2018

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance 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 901.04. 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 WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if
English language translation is attached.
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Application Number 15817235

Filing Date 2017-11-19

INFORMATION DISCLOSURE

First Named Inventor ’ Michael Dror

STATEMENT BY APPLICANT

- Art Unit |
( Not for submission under 37 CFR 1.29)

Examiner Name ‘

Attorney Docket Number | COREPH-0080 US CON3

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 ne 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 /Menachem Nathan/ Date (YYYY-MM-DD) 2018-09-20

Name/Print Menachem Nathan Registration Number k)5392

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 1430, 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

1.

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:

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 desighee, 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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Application Number 15817235
Filing Date 2017-11-19

INFORMATION DISCLOSURE

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

First Named Inventor | Michael Dror

Art Unit |

Examiner Name |

Attorney Docket Number | COREPH-0080 US CON3

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

EXAMINER SIGNATURE

Examiner Signature | /EVELYN A LESTER/ Date Considered | 99/28/2018

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

' See Kind Codes of USPTO Patent Documents at e ISP T, G3Y or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 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 WIPO Standard ST.16 if possible. 3 Applicant is to place a check mark here if
English language translation is attached.
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Application Number 15817235

Filing Date 2017-11-19

INFORMATION DISCLOSURE

First Named Inventor | Michael Dror

STATEMENT BY APPLICANT [ ——
nit |

( Not for submission under 37 CFR 1.99)
Examiner Name |

Attorney Docket Number | COREPH-0080 US CON3

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 /Menachem Nathan/ Date (YYYY-MM-DD) 2018-07-09

Name/Print MENACHEM NATHAN Registration Number 65392

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.S.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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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 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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Initial Number Codel| Date of cited Document )
Figures Appear
1 20140022436 A1 P014-01-23 Kim et al.
2 00140204480 A1 P014-07-24 o et al.
3 20050141103 A1 P005-06-30 Kiichiro Nishina
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acaiph date: 08/20/2018

15/817,235 — Gall:

2872

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number

15817235

Filing Date

2017-11-19

First Named Inventor ’ Michael Dror

Art Unit

Examiner Name ‘

Attorney Docket Number

| COREPH-0080 US CON3

4 0050168840 A1 P005-08-04 Kobayashi et al.
5 20070229983 Al P007-10-04 Masakazu Saori
6 20090122423 A1 P009-05-14 Park et al.

7 70120154929 Al P012-06-21 [Tsai et al.

8 20130208178 A1 P013-08-15 [young-woo Park
9 20080304161 A1 P008-12-11 Jroshihito Souma
10 20160187631 A1 016-06-30 Choi et al.

1 0180224630 A1 P018-08-09 | ee et al.

2 G 1O115965 oy Poti=65=18 Tyelitardteta
13 0130286488 A1 P013-10-31 Kyu Min Chae
14 20170102522 A1 P017-04-13 [yong Joo Jo
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Application Number 15817235

Filing Date 2017-11-19

INFORMATION DISCLOSURE

First Named Inventor ’ Michael Dror

STATEMENT BY APPLICANT At Uni
rt Unit |

( Not for submission under 37 CFR 1.29)
Examiner Name ‘

Attorney Docket Number | COREPH-0080 US CON3

15 20140285907 Al P014-09-25 [lang et al.

16 20120092777 A1l P012-04-19 [Tochigi et al.

17 20120105708 A1 P012-05-03 lvasuaki Hagiwara
18 20150116569 Al P015-04-30 Romeo I. Mercado
19 20150253647 A1 P015-09-10 Romeo |. Mercado
20 20160085089 Al P016-03-24 Romeo |. Mercado
21 0160313537 Al P016-10-27 Romeo |. Mercado
4 poTH0293453 Al U 1U-UL giIIU Cldl.

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

Examiner| Cite | Foreign Document | Country Kind | Publication Abplicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PR Passages or Relevant
Document .
Figures Appear
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Application Number 15817235
Filing Date 2017-11-19
INFORMATION DISCLOSURE First Named Inventor ’ Michael Dror
STATEMENT BY APPLICANT Art Unit |
( Not for submission under 37 CFR 1.29)
Examiner Name ‘
Attorney Docket Number | COREPH-0080 US CON3
2 013106289 P A 2013-05-30 Konno et al.
3 0140023552 R A 2014-02-27 Kim Bum Geun
4 359121015 P A 1984-07-12 Y asushi Matsui
5 012203234 P A 2012-10-22 Matsuzaka et al.
6 2013058111 O A1l 2013-04-25 Hiroaki Tanaka
7 354157620 P A 1979-12-12 Toshiko Shimokura
B At 2G513-85-62 atratretar
9 1104297906 N A 2015-01-21 Bo et al.
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
Examiner| Cite s . . )
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS

Initials* | No

publisher, city and/or country where published.

A compact and cost effective design for cell phone zoom lens, Chang et al., September 2007, 8 pages
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aceipt date: 09/20/2018 15/817,235 - GAlY: 2872
Application Number 15817235

Filing Date 2017-11-19

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

First Named Inventor ’ Michael Dror
Art Unit |
Examiner Name ‘

Attorney Docket Number | COREPH-0080 US CON3

2 [Consumer Electronic Optics: How small a lens can be? The case of panomorph lenses, Thibault et al., September
014, 7 pages

3 Dptical design of camera optics for mobile phones, Steinich et al., 2012, Pages 51-58 (8 pages)

4 IThe Optics of Miniature Digital Camera Modules, Bareau et al., 2006, 11 pages

5 [Modeling and measuring liquid crystal tunable lenses, Peter P. Clark, 2014, 7 pages

6 (Mobile Platform Optical Design, Peter P. Clark, 2014, 7 pages

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

Examiner Signature /EVELYN A LESTER/ Date Considered ‘ 0s8/28/2018

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance 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 901.04. 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 WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if
English language translation is attached.
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Application Number 15817235

Filing Date 2017-11-19

INFORMATION DISCLOSURE

First Named Inventor ’ Michael Dror

STATEMENT BY APPLICANT

- Art Unit |
( Not for submission under 37 CFR 1.29)

Examiner Name ‘

Attorney Docket Number | COREPH-0080 US CON3

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 ne 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 /Menachem Nathan/ Date (YYYY-MM-DD) 2018-09-20

Name/Print Menachem Nathan Registration Number k)5392

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 1430, 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: 09%/20/2018 15/817,235 — GAU: 2872

Privacy Act Statement

1.

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:

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 desighee, 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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Doc code: IDS PTO/SB/08a (03-15)

e I ] Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed 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.

Application Number 16817235
Filing Date 2017-11-19

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Michael Dror
Art Unit \

Examiner Name ‘

Attorney Docket Number ‘ COREPH-0080 US CON3

U.S.PATENTS
. . . . Pages,Columns,Lines where
E]’i(:?:?,fner ﬁge Patent Number g'::m Issue Date glf g&: doglz)?:henq;er:at or Applicant Relevant Passages or Relevant
Figures Appear
/E.A.L/ |4 9405099 2016-08-02 |Joetal.

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

Examiner Cite No Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where

Initial* Number Code1| Date of cited Document R.elevant Passages or Relevant
Figures Appear

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

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Aoolicant of cited where Relevant Ts
Initial* No | Number3 Code2j Caded| Date pp Passages or Relevant
Document .
Figures Appear
1 []

If you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS

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), T5
publisher, city and/or country where published.

Examiner| Cite
Initials* | No
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sceipt date: 12/27/2017 15/817,235 ~ Gayg: 2872
Application Number 15817235

Filing Date 2017-11-19

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Michael Dror

Art Unit |

Examiner Name ’

Attorney Docket Number ‘ COREPH-0080 US CON3

If you wish to add additional non-patent literature document citation information please click the Add button
EXAMINER SIGNATURE
Examiner Signature JEVELYN A LESTER/ Date Considered 09/28/2018

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance 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 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 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 WIPO Standard ST.16 if possible. & Applicant is to place a check mark here if|
English language translation is attached.
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sceipt date: 12/27/2017 15/817,235 ~ Gayg: 2872
Application Number 15817235

Filing Date 2017-11-19

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Michael Dror

Art Unit |

Examiner Name ’

Attorney Docket Number ‘ COREPH-0080 US CON3

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 setforth in 37 CFR 1.17 (p) has been submitted herewith.

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 /Menachem Nathan/ Date (YYYY-MM-DD} 2017-12-27
Name/Print MENACHEM NATHAN Registration Number 65392

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to cbtain 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 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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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 sclicited is
voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the
U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination
of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.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.

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

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a reques

involving an individual, to whom the record pertains, when the individual has requested assistance from the Member with
respect to the subject matter of the record.

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

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to recommena
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 inspections 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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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref
1t

Hits

Search Query

DBs

Default
Operator

Plurals

Time
Stamp

L1

1750645

lens$2

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2018/10/14
20:16

912007

object with image

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2018/10/14
20:16

257631

total near4 length

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2018/10/14
20:16

L4

100576

aspheric$6 or non-spheric$6 or
nonspheric$6

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2018/10/14
20:16

L5

1511172

positive with negative

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2018/10/14
20:16

L6

407792

optical near2 axis

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2018/10/14
20:16

L7

6591

L1 and L2 and L3 and L4 and L5
and L6

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2018/10/14
20:16

L8

167037

focal near2 length

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2018/10/14
20:16

L9

21420

fifth near2 lens

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2018/10/14
20:16

L10

7216911

plastic or resin

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2018/10/14
20:16

file:///C/Users/elester/Documents/e-Red%20Folder/15817235/EASTSearchHistory.15817235_AccessibleVersion.htm[10/14/2018 8:21:36 PM]
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EAST Search History

L11

167037

focal near2 length

US-PGPUB;
USPAT; EPG;
JPO;
DERWENT;
IBM_TDB

OR

ON

2018/10/14
20:16

L12

88558

meniscus

US-PGPUB;
USPAT; EPG;
JPO;
DERWENT;
IBM_TDB

OR

ON

2018/10/14
20:17

L13

12468

359/713,714,715-717,739,740,745-

748,754-795.ccls.

US-PGPUB;
USPAT; EPG;
JPO;
DERWENT;
IBM_TDB

OR

ON

2018/10/14
20:17

L14

15761

( (G02B13/0045 OR G02B9/62 OR

G02B9/60 OR G02B13/18 OR
G02B13/004 OR G02B9Y/64 OR
G02B5/005 OR G02B13/00 OR
G02B9/12).CPC. )

US-PGPUB;
USPAT; EPG;
JPO;
DERWENT;
IBM_TDB

OR

ON

2018/10/14
20:17

L15

61

corephotonics.as.

US-PGPUB;
USPAT; EPG;
JPO;
DERWENT;
IBM_TDB

OR

ON

2018/10/14
20:18

L16

46

dror-michael.in.

US-PGPUB;
USPAT; EPG;
JPO;
DERWENT;
IBM_TDB

OR

ON

2018/10/14
20:18

L17

100

goldenberg-ephraim.in.

US-PGPUB;
USPAT; EPG;
JPO;
DERWENT;
IBM_TDB

OR

ON

2018/10/14
20:19
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shabtay-gal.in.
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USPAT; EPO;
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Receipt date:

Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

11/18/2017

15/817,235 - GAU: 2872
PTO/SB/08a (01-10)

Approved for use through 07/31/2012. 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.

Application Number 156817235
Filing Date 2017-11-19
INFORMATION DISCLOSURE First Named Inventor ‘ Michael Dror
STATEMENT BY APPLICANT [, - |
( Not for submission under 37 CFR 1.99)
Examiner Name ‘
Attorney Docket Number | COREPH-0080 US CON3
U.S.PATENTS
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Codet of cited Document )
Figures Appear
1 8395851 2013-03-12 Tang et al.
2 8508860 2013-08-13 Tang et al.
3 8072695 2011-12-06 Lee et al.
4 7826151 2010-11-02 Tsung-Han Tsai
5 5946142 A 1999-08-31 Hirata et al.
6 8233224 B2 2012-07-31 Chen
7 8310768 B2 2012-11-13 Lin et al.
8 5172235 A 1992-12-15 Wilm et al

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCERPT WHERE LINED THROUGH. /E.A.L/
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Raceipt date:

11/18/2017

15/817,235 — GAU: 2872

INFORMATION DISCLOSURE

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

Application Number

15817235

Filing Date

2017-11-19

First Named Inventor ‘ Michael Dror

Art Unit

Examiner Name ’

Attorney Docket Number

‘ COREPH-0080 US CON3

9 8046026 B2 2011-10-25 Koa

10 8731390 B2 2014-05-20 Goldenberg et al.
If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS
Examiner| . Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code1| Date of cited Document )
Figures Appear

1 20100254029 2010-10-07 Yoshikazu Shinohara

2 20120314296 A1l 2012-12-13 Shabtay et al.

3 20070229987 A1 2007-10-04 Shinohara

4 20130038947 A1 2013-02-14 Tsai et al.

5 20070229987 A1l 2007-10-04 Tang et al.

6 20120087020 A1 2010-04-12 Deng et al.

7 20110115965 A1 2011-05-19 Engelhardt et al.

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCERPT WHERE LINED THROUGH. /E.A.L/
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Receipt date: 11/19/2017 15/817,235 — GAU: 2872

Application Number 15817235
Filing Date 2017-11-19
INFORMATION DISCLOSURE First Named Inventor ‘ Michael Dror
STATEMENT BY APPLICANT |, |
( Not for submission under 37 CFR 1.99)
Examiner Name ’
Attorney Docket Number ‘ COREPH-0080 US CON3
8 20080166115 A1l 2008-07-10 Sachs et al.
9 20150085174 A1 2015-03-24 2015-03-24
10 20150029601 A1 2015-01-29 Dror et al.
11 20060187312 A1l 2006-08-24 Labaziewicz et al.
12 20110080487 A1 2011-04-07 Vankataraman et al.
13 20090002839 A1 2009-01-01 Sato Kenichi
14 20080218613 A1l 2008-09-11 Jenson Wilbert F et. al.
15 20080187310 A1 2008-08-24 Jenson Wilbert F et. al.
16 20100277269 A1 2010-11-04 Scarff Lawrence
If you wish to add additional U.S. Published Application citation information please click the Add button.
FOREIGN PATENT DOCUMENTS
Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Numbers Codez} Code4| Date PP Passages or Relevant
Document .
Figures Appear

EFS Web 2.1.17
ALL REFERENCES CONSIDERED EXCERPT WHERE LINED THROUGH. /E.A.L/
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Raceipt date: 131/18/2017 15/817,235 ~ Gay: 2872
Application Number 15817235

Filing Date 2017-11-19

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Michael Dror

Art Unit |

Examiner Name ’

Attorney Docket Number ‘ COREPH-0080 US CON3

1 | 2013063097 wo A1 |2013-0502 | Cahalletal. ]
2 2014199338 WO A2 |2014-12-18 | COREPHOTONICS LTD n
3 |5741395 JP 2015-07-01 | KONICA MINOLTA ]

ADVANCED LAYERS Inc

4 2013105012 WO A2 2013-07-18 | Goldenberg et al. ]

5 2015015383 WO A2 2015-02-05 | Shabtay et al. ]

If you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS

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), T
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

If you wish to add additional non-patent literature document citation information please click the Add button
EXAMINER SIGNATURE
Examiner Signature /EVELYN A LESTER/ Date Considered 09/28/2018

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

1 See Kind Codes of USPTO Patent Documents at vy UJSFTO L0V or MPEP 901.04. 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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if{
English language translation is attached.

EFS Web 2.1.17
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Raceipt date: 131/18/2017 15/817,235 ~ Gay: 2872
Application Number 15817235

Filing Date 2017-11-19

INFORMATION DISCLOSURE

First Named Inventor ‘ Michael Dror

STATEMENT BY APPLICANT |, |

( Not for submission under 37 CFR 1.99)
Examiner Name ’

Attorney Docket Number ‘ COREPH-0080 US CON3

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.

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 /Menachem Nathan/ Date (YYYY-MM-DD) 2017-11-15
Name/Print MENACHEM NATHAN Registration Number 65392

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.S.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.

EFS Web 2.1.17
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Receipt date: 11/19/2017 15/817,235 — 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.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 the Freedom of Information Act requires disclosure of these record s.

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 settiement
negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a reques

involving an individual, to whom the record pertains, when the individual has requested assistance from the Member with
respect to the subject matter of the record.

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

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to recommeng
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 inspections 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.

EFS Web 2.1.17
ALL REFERENCES CONSIDERED EXCERPT WHERE LINED THROUGH. /E.A.L/
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PTO/SB/25
Doc Code: DIST.E.FILE PTO/SB/26
Document Description: Electronic Terminal Disclaimer - Filed U.S. Patent and Trademark Office
Department of Commerce

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING
REJECTION OVER A PENDING "REFERENCE" APPLICATION

AND TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A
“PRIOR” PATENT

Application Number 15817235

Filing Date 19-Nov-2017

First Named Inventor Michael Dror

Attorney Docket Number COREPH-0080 US CON3

Title of Invention

MINIATURE TELEPHOTO LENS ASSEMBLY

X Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

XI This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

Corephotonics Ltd. 100 %

The owner(s) of percent interest listed above in the instant application hereby disclaims, except as provided below, the terminal
part of the statutory term of any patent granted on the instant application which would extend beyond the expiration date of the
full statutory term of any patent granted on pending reference Application Number(s)

15976422 filedon 05/10/2018
15976391 filedon 05/10/2018

as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the
grant of any patent on the pending reference application. The owner hereby agrees that any patent so granted on the instant
application shall be enforceable only for and during such period that it and any patent granted on the reference application are
commonly owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its
SUCCESSOrs or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant application
that would extend to the expiration date of the full statutory term of any patent granted on said reference application, "as the
term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the grant of
any patent on the pending reference application,” in the event that any such patent granted on the pending reference
application: expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of competent
jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321, has all claims canceled by a
reexamination certificate, is reissued, or is in any manner terminated prior to the expiration of its full statutory term as shortened
by any terminal disclaimer filed prior to its grant.
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The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

9857568
9568712
9402032

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.

O | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

Applicants claims the following fee status:

(® Small Entity
(O Micro Entity

(O Regular Undiscounted

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 65392

(O Asoleinventor

A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

O

(O Ajointinventor; all of whom are signing this request

APPL-1002 / Page 559 of 624
APPLE INC. v. COREPHOTONICS LTD.




Signature

/Menachem Nathan/

Name

Menachem Nathan

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

Application Number:

15817235

Filing Date:

19-Nov-2017

Title of Invention:

MINIATURE TELEPHOTO LENS ASSEMBLY

First Named Inventor/Applicant Name:

Michael Dror

Filer:

Menachem Nathan

Attorney Docket Number:

COREPH-0080 US CON3

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount SUB—JS:;)I in
Basic Filing:
STATUTORY OR TERMINAL DISCLAIMER 2814 1 160 160
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description

Fee Code

Quantity

Amount

Sub-Total in
USD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

160
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 15817235
Filing Date: 19-Nov-2017

Applicant/Patent under Reexamination: Dror

Electronic Terminal Disclaimer filed on  October 25, 2018

X APPROVED

This patent is subject to a terminal disclaimer

1 DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 34117946
Application Number: 15817235
International Application Number:
Confirmation Number: 7330

Title of Invention:

MINIATURE TELEPHOTO LENS ASSEMBLY

First Named Inventor/Applicant Name:

Michael Dror

Customer Number:

92342

Filer:

Menachem Nathan

Filer Authorized By:

Attorney Docket Number:

COREPH-0080 US CON3

Receipt Date: 25-0CT-2018
Filing Date: 19-NOV-2017
Time Stamp: 16:16:44

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $160

RAM confirmation Number

102618INTEFSW16164100

Deposit Account

Authorized User

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

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
37480
1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 3
904b2f0f36f5fd 6597 ccae2f645a77b7d91¢ |
160
Warnings:
Information:
30182
2 Fee Worksheet (SB06) fee-info.pdf no 2
€3754d99fb90932f0e33b2190f88a546cb 1|
Warnings:
Information:
Total Files Size (in bytes){ 67662

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/SB/25
Doc Code: DIST.E.FILE PTO/SB/26
Document Description: Electronic Terminal Disclaimer - Filed U.S. Patent and Trademark Office
Department of Commerce

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING
REJECTION OVER A PENDING "REFERENCE" APPLICATION

AND TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A
“PRIOR” PATENT

Application Number 15817235

Filing Date 19-Nov-2017

First Named Inventor Michael Dror

Attorney Docket Number COREPH-0080 US CON3

Title of Invention

MINIATURE TELEPHOTO LENS ASSEMBLY

X Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

XI This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

Corephotonics Ltd. 100 %

The owner(s) of percent interest listed above in the instant application hereby disclaims, except as provided below, the terminal
part of the statutory term of any patent granted on the instant application which would extend beyond the expiration date of the
full statutory term of any patent granted on pending reference Application Number(s)

15976422 filedon 05/10/2018
15976391 filedon 05/10/2018

as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the
grant of any patent on the pending reference application. The owner hereby agrees that any patent so granted on the instant
application shall be enforceable only for and during such period that it and any patent granted on the reference application are
commonly owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its
SUCCESSOrs or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant application
that would extend to the expiration date of the full statutory term of any patent granted on said reference application, "as the
term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the grant of
any patent on the pending reference application,” in the event that any such patent granted on the pending reference
application: expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of competent
jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321, has all claims canceled by a
reexamination certificate, is reissued, or is in any manner terminated prior to the expiration of its full statutory term as shortened
by any terminal disclaimer filed prior to its grant.
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The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

9857568
9568712
9402032

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.

O | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

Applicants claims the following fee status:

(® Small Entity
(O Micro Entity

(O Regular Undiscounted

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 65392

(O Asoleinventor

A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

O

(O Ajointinventor; all of whom are signing this request
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Signature

/Menachem Nathan/

Name

Menachem Nathan

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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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
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 15817235
Filing Date: 19-Nov-2017

Applicant/Patent under Reexamination: Dror

Electronic Terminal Disclaimer filed on  October 25, 2018

X APPROVED

This patent is subject to a terminal disclaimer

1 DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Applicant: Confirmation No. 7330

Michael Dror

Prcivocliveciivogl

Serial No.: 15/817,235

Title: MINIATURE TELEPHOTO LENS
ASSEMBLY

Filed: 11/19/2017

Lo U LN

Attorney Docket: Coreph-0080 US CON3

Examiner: Lester, Evelyn A.

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

RESPONSE

This is in response to the United States Patent and Trademark Office Action having a
Notification Date of 10/22/2018, which response is made timely.

Amendment to the Specification is presented in page 2.

Amendments to the Claims begin on page 3.

Remarks/Arguments begin on page 7.
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IN THE SPECIFICATION:

Please amend the “CROSS REFERENCE TO RELATED APPLICATIONS” section as

follows:

CROSS REFERENCE TO RELATED APPLICATIONS

This application is a Continuation application of US patent application No. 15/418,925 filed

January 30, 2017, now Pat. No. 9,857,568, which was a Continuation in Part application of
US patent application No. 15/170,472 filed June 1, 2016, now Pat. No. 9,568,712, which was

a Continuation application of US patent application No. 14/932,319 filed November 4, 2015,

now Pat. No. 9,402,032, which was a Continuation application of US patent application No.
14/367,924 filed June 22, 2014, now abandoned, which was a 371 Continuation application
of international application PCT/IB2014/062465 filed June 20, 2014, and is related to and

claims priority from US Provisional Patent Application No. 61/842,987 filed July 4, 2013,

which is incorporated herein by reference in its entirety.
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IN THE CLAIMS
Please amend the claims as follows:

1. (Currently amended) A lens assembly, comprising: a plurality of refractive lens
elements arranged along an optical axis, wherein at least one surface of at least one of the
plurality of lens elements is aspheric, wherein the lens assembly has an effective focal length
(EFL), wherein a lens system that includes the lens assembly plus a window positioned
between the fifth-plurality of lens elements and an image plane has a total track length (TTL)
of 6.5 millimeters or less, wherein a ratio TTL/EFL is less than 1.0, wherein the plurality of
lens elements comprises, in order from an object side to an image side, a first lens element
with positive refractive power, a second lens element with negative refractive power, and a
third lens element, wherein a focal length f1 of the first lens element is smaller than TTL/2

and wherein a lens assembly F # is smaller than 2.9.

2. (Original) The lens assembly of claim 1, wherein the third lens element has negative

refractive power.

3. (Original) The lens assembly of claim 1, wherein the plurality of refractive lens

elements includes five lens elements.

4. (Original) The lens assembly of claim 1, wherein the focal length f1, a focal length {2
of the second lens element and a focal length 3 of the third lens element fulfill the condition

1.2xI31 > If2] > 1.5xf1.

5. (Original) The lens assembly of claim 2, wherein the plurality of refractive lens
elements includes five lens elements, and wherein a fourth lens element and a fifth lens

element have different refractive power signs.

6. (Original) The lens assembly of claim 3, wherein a fourth lens element and a fifth lens

element have different refractive power signs.

7. (Original) The lens assembly of claim 3, wherein a fourth lens element and a fifth lens

element are separated by an air gap smaller than TTL/20.
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8. (Original) The lens assembly of claim 3, wherein one of a fourth lens element and a
fifth lens element is characterized by an Abbe number smaller than 30 and wherein the other
of the fourth lens element and the fifth lens element is characterized by an Abbe number

greater than 50.

9. (Original) The lens assembly of claim 5, wherein the third lens element and the fourth
lens element are separated by an air gap greater than TTL/5, wherein the fourth lens element
and the fifth lens element are separated by an air gap smaller than TTL/20, wherein one of the
fourth lens element and the fifth lens element is characterized by an Abbe number smaller
than 30, and wherein the other of the fourth lens element and the fifth lens element is

characterized by an Abbe number greater than 50.

10.  (Original) The lens assembly of claim 6, wherein the third lens element and the fourth
lens element are separated by an air gap greater than TTL/5, wherein the fourth lens element
and the fifth lens element are separated by an air gap smaller than TTL/20, wherein one of the
fourth lens element and the fifth lens element is characterized by an Abbe number smaller
than 30, and wherein the other of the fourth lens element and the fifth lens element is

characterized by an Abbe number greater than 50.

11. (Currently amended) A lens assembly, comprising: a plurality of refractive lens
elements arranged along an optical axis, wherein at least one surface of at least one of the
plurality of lens elements is aspheric, wherein the lens assembly has an effective focal length
(EFL), wherein a lens system that includes the lens assembly plus a window positioned
between the fifth-plurality of lens elements and an image plane has a total track length (TTL)
of 6.5 millimeters or less, wherein a ratio TTL/EFL is less than 1.0, wherein the plurality of
lens elements comprises, in order from an object side to an image side, a first lens element
with positive refractive power and a focal length f1, a second lens element with negative
refractive power and a focal length f2, and a third lens element with a focal length {3,
wherein the focal length f1, the focal length {2 and the focal length {3 fulfill the condition
1.2xIf31 > If2| > 1.5xf1, and wherein a lens assembly F # is smaller than 2.9.

12. (Original) The lens assembly of claim 11, wherein the third lens element has negative

refractive power.
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13. (Original) The lens assembly of claim 11, wherein the plurality of refractive lens

elements includes five lens elements.

14. (Original) The lens assembly of claim 12, wherein the plurality of refractive lens
elements includes five lens elements, and wherein a fourth lens element and a fifth lens

element have different refractive power signs.

15. (Original) The lens assembly of claim 13, wherein a fourth lens element and a fifth

lens element have different refractive power signs.

16. (Original) The lens assembly of claim 13, wherein a fourth lens element and a fifth

lens element are separated by an air gap smaller than TTL/20.

17. (Original) The lens assembly of claim 13, wherein one of a fourth lens element and a
fifth lens element is characterized by an Abbe number smaller than 30 and wherein the other
of the fourth lens element and the fifth lens element is characterized by an Abbe number

greater than 50.

18. (Original) A lens assembly, comprising: five refractive lens elements arranged along
an optical axis, wherein at least one surface of at least one of the lens elements is aspherics
wherein the lens assembly has an effective focal length (EFL), a total track length (TTL) of
6.5 millimeters or less and a ratio TTL/EFL of less than 1.0, wherein the lens elements
comprises, in order from an object side to an image side, a first lens element with positive
refractive power, a second lens element with negative refractive power, a third lens element
and a fourth lens element, wherein the third lens element and the fourth lens element are
separated by an air gap greater than TTL/5 and wherein a lens assembly F # is smaller than

2.9.

19. (Original) The lens assembly of claim 18, wherein the third lens element has negative

refractive power.

20. (Original) The lens assembly of claim 18, wherein the fourth lens element and a fifth

lens element have different refractive power signs.
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21. (Original) The lens assembly of claim 18, wherein the fourth lens element and the

fifth lens element are separated by an air gap smaller than TTL/20.

22. (Original) The lens assembly of claim 18, wherein one of the fourth lens element and
a fifth lens element is characterized by an Abbe number smaller than 30 and wherein the
other of the fourth lens element and the fifth lens element is characterized by an Abbe

number greater than 50.

23. (Original) The lens assembly of claim 18, wherein a focal length f1 of the first lens

element is smaller than TTL/2.

24. (Original) The lens assembly of claim 19, wherein the fourth lens element and a fifth

lens element have different refractive power signs.
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REMARKS

Reconsideration of this application is respectfully requested. Based on the following
Remarks, Applicant respectfully requests the Examiner to reconsider and withdraw all

outstanding rejections.
Status of Claims

Claims 1-24 are pending in the application. All claims were rejected in the Office
Action d10/22/2018. The rejection is respectfully traversed.

Although not mentioned by Examiner, Applicant has identified an inadvertent and
obvious mistake in the language of claims 1 and 11, where the recitation “the fifth lens
element” has no antecedence. Applicant hereby amends these claims to recite “the fifth
plurality of lens elements”, which does have antecedence. The amendment is supported by
FIGS. 1A, 2A and 3A and their description.

Information Disclosure Statement (IDS)
Applicant acknowledges Examiner’s action regarding the IDS filed 09-20-2018.
Specification

As requested by Examiner, Applicant hereby updates the status of related U.S. patent
applications in the CROSS REFERENCE TO RELATED APPLICATIONS section.

Non-statutory double patenting

Claims 1-24 have been provisionally rejected on the ground of non-statutory double
patenting over claims 1-31 of co-pending Application No. 15/976,391 (also known as U.S.
Pub. 2018/0275374 A1), claims 1-24 of co-pending Application No. 15/976,422 (also known
as U.S. Pub. 2018/0275375 A1), claims 1-20 of U.S. Patent No. 9,402,032 B2, claims 1- of
U.S. Patent No. 9,568,712 B2 and claims 1-5 of U.S. Patent No. 9,857,568 B2.
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In response, Applicant files herewith an eTerminal Disclaimer in compliance with 37
CFR 1.321(c) or 1.321 (d) and signed in compliance with 37 CFR 1.321(b). Withdrawal of

the rejection and allowance of all claims is respectfully requested.

Conclusion

All of the stated grounds of rejection have been properly traversed or rendered moot.
Applicant therefore respectfully requests that the Examiner reconsider and withdraw all
presently outstanding rejections. Applicant believes that a full and complete response has
been made to the outstanding Office Action and, as such, the present application is in
condition for allowance. If the Examiner believes, for any reason, that further personal
communication will expedite prosecution of this application, the Examiner is invited to
telephone the undersigned at the number provided.

Prompt and favorable consideration of this Amendment is respectfully requested.

Respectfully submitted,

/ Menachem Nathan /
Menachem Nathan
Agent for Applicant
Registration No. 65392

Date: October 25, 2018

APPL-1002 / Page 581 of 624
APPLE INC. v. COREPHOTONICS LTD.



Doc code: IDS PTO/SB/08a (02-18)

C . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed 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.

Application Number 15817235
Filing Date P018-11-19

INFORMATION DISCLOSURE

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

First Named Inventor ||Vlichae| Dror
Art Unit |
Examiner Name |

Attorney Docket Number | COREPH-0080 US CON3

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code!’ of cited Document )
Figures Appear
1 B149523 B2 P012-04-03 Yuichi Ozaki
2 0279957 B2 P016-03-08 Kanda et al.
3 0488802 B2 P316-11-08 Chen et al.
4 0185291 B1 PG15-11-10 Shabtay at el.
5 958164 B2 P015-02-17 Kwon 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 0170115471 A1 P017-04-27 Y oshikazu Shinohara

EFS Web 2.1.18

APPL-1002 / Page 582 of 624
APPLE INC. v. COREPHOTONICS LTD.



Application Number 15817235
Filing Date 2018-11-19

INFORMATION DISCLOSURE

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

First Named Inventor | Michael Dror
Art Unit |
Examiner Name |

Attorney Docket Number | COREPH-0080 US CON3

2 20140362274 A1 P014-12-11 Christie et al.

3 20110001838 A1l D011-01-06 Bung Hwan Lee

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
Examiner| Cite | Foreign Document Country Kind | Publication Aoblicant of cited where Relevant Ts
Initial* Neo | Number3 Code?j Code#| Date R Passages or Relevant

Document Figures Appear

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}, T5
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

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 conformance 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 901.04. 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 WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.18

APPL-1002 / Page 583 of 624
APPLE INC. v. COREPHOTONICS LTD.



Application Number 15817235

Filing Date 2018-11-19

INFORMATION DISCLOSURE

First Named Inventor | Michael Dror

STATEMENT BY APPLICANT

o Art Unit |
( Not for submission under 37 CFR 1.99)

Examiner Name |

Attorney Docket Number | COREPH-0080 US CON3

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 /Menachem Nathan/ Date (YYYY-MM-DD) 2019-01-05
Name/Print MENACHEM NATHAN Registration Number b5392
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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
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/aor 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 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.5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may he 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
hisfher 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 he 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.

EFS Web 2.1.18
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UTILITY
PATENT APPLICATION
TRANSMITTAL

(Only for new nonprovisional applications under 37 CFR 1.53(b))

\_

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
' Attorney Docket No. | COREPH-0080 US CON3 )

PTO/AIA/15 (03-13)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

First Named Inventor

Michael Dror

Title

MINIATURE TELEPHOTO LENS ASSEMBLY

Express Mail Label No.

_/

APPLICATION ELEMENTS

See MPEP chapter 600 concerning utility patent application contents.

ADDRESS TO:

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

1. D Fee Transmittal Form
(PTO/SB/17 or equivalent)

2. D Applicant asserts small entity status.
See 37CFR 1.27

3. D Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or B or equivalent.

4, D Specification [Total Pages ]
Both the claims and abstract must start on a new page.
(See MPEP § 608.01(a} for information on the preferred arrangement)

5. D Drawing(s) (35 U.S.C. 113) [Total Sheets

6. Inventor’s Oath or Declaration [Total Pages ]
(including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e}}

a. D Newly executed (original or copy)
b. D A copy from a prior application (37 CFR 1.63(d))

7. l:] Application Data Sheet  * See note below.
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

8. CD-ROM or CD-R

in duplicate, large table, or Computer Program (Appendix)
l:‘ Landscape Table on CD

9. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required)

a. I:I Computer Readable Form (CRF)
b. D Specification Sequence Listing on:
i D CD-ROM or CD-R (2 copies); or

ii.I:l Paper

c. D Statements verifying identity of above copies

ACCOMPANYING APPLICATION PAPERS

10.[ ]

1. ]
12.[ ]
13.

1. ]
15.[ ]

6. ]
17.[ ]

18.

Assignment Papers
(cover sheet & document(s))
Name of Assignee

37 CFR 3.73(c) Statement |:| Power of Attorney

(when there is an assignee)

English Translation Document
(if applicable)
Information Disclosure Statement
(PTO/SB/08 or PTO-1449)

Copies of citations attached
Preliminary Amendment
Return Receipt Postcard
(MPEP § 503) (Should be specifically itemized)
Certified Copy of Priority Document(s)
(if foreign priority is claimed)

Nonpublication Request
Under 35 U.S.C. 122(b){(2){B)(i). Applicant must attach form PTO/SB/35
or equivalent.

Other; Remarks - This is an IDS. Citation or identification of

any reference in this IDS shall not be construed as an

admission that such reference is available as prior art.

interest in the matter. See 37 CFR 1.46(b).

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number; 92342

OR I:' Correspondence address below

Name

Address

City State Zip Code

Country Telephone Email

signature | /Menachem Nathan/ Date 01-05-2019 )
| rinryoe) | MENACHEM NATHAN (roomay/agens) | 65,392 )

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,

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

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

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (56 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. Arrecord 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. Arrecord from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that
agency’s responsibility to recommend improvements in records management practices and programs,
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

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

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

EFS ID: 34771126
Application Number: 15817235
International Application Number:
Confirmation Number: 7330

Title of Invention:

MINIATURE TELEPHOTO LENS ASSEMBLY

First Named Inventor/Applicant Name:

Michael Dror

Customer Number:

92342

Filer:

Menachem Nathan

Filer Authorized By:

Attorney Docket Number:

COREPH-0080 US CON3

Receipt Date: 05-JAN-2019
Filing Date: 19-NOV-2017
Time Stamp: 07:38:18

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B}ttes)l Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
1034611
1 Information Disclosure Statement (IDS) Lens_ IDS2.pdf no 4
Form (SB0O8)
2bbc132c9823d2f4bd36910141f13daf2882]
cOde
Warnings:
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Information:

277371
2 Transmittal Letter Lens_IDS2_TF.pdf no 2
0496c6b72a21d1363d0c1650c578b27bf12)
ef98a
Warnings:
Information:
Total Files Size (in bytes){ 1311982

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
92342 7590 02/25/2019
Nathan & Associates Patent Agents Ltd LESTER, EVELYN A
P.O.Box 10178
Tel AViV, 6110101 | ART UNIT PAPER NUMBER |
ISRAEL 2872
DATE MAILED: 02/25/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/817.235 11/19/2017 Michael Dror COREPH-0080 US CON3 7330

TITLE OF INVENTION: MINIATURE TELEPHOTO LENS ASSEMBLY

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

nonprovisional SMALL $500 $0.00 $0.00 $500 05/28/2019

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
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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)

02342 7590 02/25/2019 Certificate of Mailing or Transmission
Nathan & Associates Patent Agents Ltd 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
P.O.Box 10178 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Tel Aviv. 6110101 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
ISRAEL (Typed or printed name)
(Signature)
(Date)l
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/817,235 11/19/2017 Michael Dror COREPH-0080 US CON3 7330
TITLE OF INVENTION: MINIATURE TELEPHOTO LENS ASSEMBLY
| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $500 $0.00 $0.00 $500 05/28/2019

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
LESTER, EVELYN A 2872 359-714000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

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 upto 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "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)

|95}

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)

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: [MIssue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Blectronic Payment via EFS-Web [ Enclosed check (] 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

I APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
15/817,235 11/19/2017 Michael Dror COREPH-0080 US CON3 7330
| EXAMINER |
92342 7590 02/25/2019
Nathan & Associates Patent Agents Ltd LESTER, EVELYN A
P.O.Box 10178
Tel AViV, 6110101 | ART UNIT PAPER NUMBER |
ISRAEL 2872

DATE MAILED: 02/25/2019

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
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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 No. Applicant(s)
. . 15/817,235 Dror etal.
Notice of Allowability Examiner Art Unit AlA Status
EVELYN A LESTER 2872 Yes

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

1.4 This communication is responsive to TD and IDS filed on 10-25-18 and 1-5-19, respectively.
[J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 1-24 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a) JAIl b) (JSome  *c) [J None of the:
1. [0 Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No. ___
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

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

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

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

Attachment(s)

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

2. Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 1-5-19.

3.0J Examiner's Comment Regarding Requirement for Deposit 7. O Other .

of Biological Material
4.0J Interview Summary (PTO-413),
Paper No./Mail Date.

/EVELYN A LESTER/
Primary Examiner, Art Unit 2872

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190214
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Application/Control Number: 15/817,235 Page 2
Art Unit: 2872

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

under the first inventor to file provisions of the AlA.

Terminal Disclaimer
2. The terminal disclaimer filed on 10-25-18 disclaiming the terminal portion of any
patent granted on this application which would extend beyond the expiration date of
U.S. patent applications (should they issue as patents), serial numbers: 15/976,422 and
15/976,391; and U.S. Patents: 9,857,568; 9,568,712; and 9,402,032, has been

reviewed and is accepted. The terminal disclaimer has been recorded.

REASONS FOR ALLOWANCE

3. The following is an examiner's statement of reasons for allowance:

The prior art does not show or fairly suggest the claimed invention of a lens
assembly having the claimed structure and claimed limitations, wherein a rejection
under 35 USC 102 or 103 would be improper. Please particularly note the combination
of claimed elements and claimed limitations, including the terminal disclaimer filed on
10-25-18 which was approved. Since the obviousness-type double patenting rejection
was the only rejection of record in the office action mailed on 10-22-18.

Further, “The Patent Trial and Appeal Board” cases: IPR-2018-01140 and IPR-
2018-01146, were reviewed for content, i.e. prior art and arguments were considered in

light of the present claims. Also, IPR-2018-01356 was considered, but the decision to
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Application/Control Number: 15/817,235 Page 3
Art Unit: 2872

go to trial was denied in this case. Lastly, IPR-2019-00030 was considered to the extent
possible, as no decision for the case has been made of record to date.

Therefore, in light of the Applicants’ arguments and/or amendments filed on 6-21-
11, the claimed invention is considered to be in condition for allowance as being novel
and nonobvious over the prior art.

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
4. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to EVELYN A LESTER whose telephone number is
(671)272-2332. The examiner can normally be reached on M-F: 10am-6pm (ET);
subject to flex-schedule..

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, Ricky Mack can be reached on (571) 272-2333. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 15/817,235 Page 4
Art Unit: 2872

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

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

/EVELYN A LESTER/
Primary Examiner
Art Unit 2872
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 517 235 Dror et al.
H “ “ N Examiner Art Unit
EVELYN A LESTER 2872
CPC
Symbol Type Version
G02B 0045 F 2013-01:01
G02B 02 | 20130101
G02B 60 | 2013-01-01
G02B 0025 | 2013-01-01
G02B 041 I 2013-01:01
G02B 646 | 2013-01:01
G02B 002 A 2013:01-01
G02B 005 A 2013:01:01:
HO4N 00 A 2013:01-01:
G02B 00 A 2013-01-01
HO4N 00 A 2013-01:01
Y10T 4913 A 2015-01-15:
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 24
/EVELYN A LESTER/ 14 February 2019 . . -
Primary Examiner, Art Unit 2872 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1A
U.S. Patent and Trademark Office Part of Paper No.: 20190214

Page 1 of 3
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/ssue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination
15/817,235 Dror et al.

Examiner Art Unit

EVELYN A LESTER 2872

INTERNATIONAL CLASSIFICATION

CLAIMED

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

359

714

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

359 739

740 763 764

NONE

(Assistant Examiner)

Total Claims Allowed:

(Date) 24

/EVELYN A LESTER/
Primary Examiner, Art Unit 2872

(Primary Examiner)

14 February 2019 O.G. Print Claim(s) | O.G. Print Figure

(Date) 1 1A

U.S. Patent and Trademark Office

Part of Paper No.: 20190214
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | 517 235 Dror et al.

EVELYN A LESTER 2872

Claims renumbered in the same order as presented by applicant (7] CPA T.D. {7 R1.47
CLAIMS

Final |Original|Final OriginallFinaI Original|Final |Original|Final OriginallFinaI Original|Final [Original|Final |Original

1 10 19

2 11 20

3 12 21

4 13 22

5 14 23

6 15 24

7 16

8 17

9 18
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 24
/EVELYN A LESTER/ 14 February 2019 ) . -
Primary Examiner, Art Unit 2872 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1A
U.S. Patent and Trademark Office Part of Paper No.: 20190214
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noles 15/817.235 Dror et al.
H“m “m “Hm | m ‘l“ o .
EVELYN A LESTER 2872

CPC - Searched*
Symbol Date Examiner
GO02B 13/0045; G02B 9/60; G02B 27/0025; G02B 5/005; G02B 13/02; EAL
G02B 1/041; G02B 13/002; G02B9/00; G02B 27/646; HO4N 2201/00; 10-14-18
Y10T 29/4913.
Update search of the above from 10-1-18 02/14/2019 EAL
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
359 714, 739, 740, 763, 764 10-14-18 EAL
Update search of the above from 10-1-18 02/14/2019 EAL

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of the

search.

Search Notes

Search Notes Date Examiner
EAST Search: USPAT, US=PGPUB, JPO, EPO, DERWENT, IBM-TDB. | 10-14-18 EAL
Classification searches in CPC and USPC, crossed with text search. 10-14-18 EAL
Inventor and Assignee searches in EAST 10-14-18 EAL
EAST Search: USPAT, US=PGPUB, JPO, EPO, DERWENT, IBM-TDB. | 02/14/2019 EAL
gg?gmcation update searches in CPC and USPC, crossed with text 02/14/2019 EAL

IPR Cases were reviewed: IPR2018-01140; IPR2018-01146; IPR2018- 02/14/2019 EAL
01356; and IPR2019-00030.

/EVELYN A LESTER/
Primary Examiner.Art Unit 2872

U.S. Patent and Trademark Office

Page 1 of 2

Part of Paper No.: 20190214
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Noles 15/817.235 Dror et al.
H“m “m “m” | H‘ ‘l“ o .
EVELYN A LESTER 2872
Interference Search
US Class/CPC | ;5 gpclass/CPC Group Date Examiner
Symbol
Same as the above for CPC and USPC, crossed with a text search | 02/14/2019 EAL

/EVELYN A LESTER/
Primary Examiner.Art Unit 2872

U.S. Patent and Trademark Office

Page 2 of 2

Part of Paper No.: 20190214
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EAST Search History

EAST Search History
EAST Search History (Prior Art)

Ref {iHits Search Query DBs Default {Plurals {iTime
# Operator Stamp

L1 {12617 359/713,714,715-717,739,740,745- {{US-PGPUB; OR ON 2019/02/14
748,754-795.ccls. USPAT; EPO; 20:25

JPO;
DERWENT;
|IBM_TDB

L2 {16755 ( (G02B13/0045 OR G02B9/62 OR  {{US-PGPUB; OR ON 2019/02/14
G02B9/60 OR G02B13/18 OR USPAT; EPO; 20:25
G02B13/004 OR G02B9/64 OR JPO;
G02B5/005 OR G02B13/00 OR DERWENT;
G02B9/12).CPC. ) |BM_TDB

L3 1730861 {i@pd>="20181001" US-PGPUB; OR ON 2019/02/14
USPAT; EPO; 20:26
JPO;
DERWENT;
|BM_TDB

L4 {23642 1or2 US-PGPUB; OR ON 2019/02/14
USPAT; EPO; 20:26

JPO;
DERWENT;
|BM_TDB

L5 1786907 {jlens$2 US-PGPUB; OR ON 2019/02/14
USPAT; EPO; 20:27
JPO;
DERWENT;
|IBM_TDB

L6 936187 {object with image US-PGPUB; OR ON 2019/02/14
USPAT; EPO; 20:27

JPO;
DERWENT;
|IBM_TDB

L7 (263818 (jtotal near4 length US-PGPUB; OR ON 2019/02/14
USPAT; EPO; 20:27

JPO;
DERWENT;
|BM_TDB

L8 1102939 \iaspheric$6 or non-spheric$6 or US-PGPUB; OR ON 2019/02/14
nonspheric$6 USPAT; EPO; 20:27

JPO;
DERWENT;
|BM_TDB

L9 1547162 {ipositive with negative US-PGPUB; OR ON 2019/02/14
USPAT; EPO; 20:27

JPO;
DERWENT;
|IBM_TDB

L10 415287 iioptical near2 axis US-PGPUB; OR ON 2019/02/14
USPAT; EPO; 20:27

JPO;
DERWENT;
IBM_TDB

file:///C/Users/elester/Documents/e-Red%20Folder/15817235/EASTSearchHistory.15817235_Accessible Version.htm[2/14/2019 8:38:56 PM]
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EAST Search History

L11 {6847 L5 and L6 and L7 and L8 and L9 US-PGPUB; OR ON 2019/02/14
and L10 USPAT; EPQ; 20:27
JPO;
DERWENT;
\BM_TDB
L12 #1205 3 and 4 US-PGPUB; OR ON 2019/02/14
USPAT; EPO; 20:34
JPO;
DERWENT;
|BM_TDB
L13 199 11 and 12 US-PGPUB; OR ON 2019/02/14
USPAT; EPO; 20:34
JPO;
DERWENT;
|BM_TDB
L15 {16755 ( (G02B13/0045 OR G02B9/62 OR {{US-PGPUB; OR ON 2019/02/14
G02B9/60 OR G02B13/18 OR USPAT; EPO; 20:35
G02B13/004 OR G02B9/64 OR JPO;
G02B5/005 OR G02B13/00 OR DERWENT;
G02B9/12).CPC. ) IBM_TDB
EAST Search History (I nterference)
Ref {iHits Search Query DBs jiDefault {Plurals {iTime
# Operator Stamp
L14 {7564 359/713,714,715-717,739,740,745- us- OR ON 2019/02/14
748,754-795.ccls. PGPUB; 20:35
USPAT
L16 674651 {iobject with image us- OR ON 2019/02/14
PGPUB; 20:35
USPAT
L17 233632 \itotal near4 length us- OR ON 2019/02/14
PGPUB; 20:36
USPAT
L18 {{1223562 {jpositive with negative us- OR ON 2019/02/14
PGPUB; 20:36
“““““““““““““““““ USPAT
L19 {9835 ( (G02B13/0045 OR G02B9/62 OR us- OR ON 2019/02/14
G02B9/60 OR G02B13/18 OR G02B13/004 {{PGPUB; 20:36
OR G02B9/64 OR G02B5/005 OR USPAT
G02B13/00 OR G02B9/12).CPC. )
L20 {13773 14 or 19 us- OR ON 2019/02/14
PGPUB; 20:37
USPAT
L21 {10903 16 and 17 and 18 us- OR ON 2019/02/14
PGPUB; 20:37
USPAT
L22 4405 20 and 21 us- OR ON 2019/02/14
PGPUB; 20:37
USPAT

2/14/2019 8:38:53 PM
C:\ Users\ elester\ Documents\ EAST\ Workspaces\ 15817235 and 15976391 and
15976422.wsp

file:///C/Users/elester/Documents/e-Red%20Folder/15817235/EASTSearchHistory.15817235_Accessible Version.htm[2/14/2019 8:38:56 PM]
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Receipt date:

Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

01/05/2019

15/817,235 — GAU: 2872
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 1.89)

Application Number

15817235

Filing Date

P018-11-19

First Named Inventor ‘IVIichaeI Dror

Art Unit

Examiner Name ‘

Attorney Docket Number

| COREPH-0080 US CON3

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 8149523 B2 P012-04-03 [Yuichi Ozaki
2 0279957 B2 P016-03-08 [Kanda et al.
3 0488802 B2 P016-11-08 Chen et al.
4 0185291 B1 P015-11-10 Shabtay at el.
5 B958164 B2 P015-02-17 jK<won 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
. . . L . Pages,Columns,Lines where
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 0170115471 A1 PO17-04-27 [yoshikazu Shinohara

EFS Web 2.1.18

ALY, REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.A.L/
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sceipt date: 01/05/2019 15/817,235 - GAU: 2872

Application Number 15817235

Filing Date 2018-11-19

INFORMATION DISCLOSURE

First Named Inventor ’ Michael Dror

STATEMENT BY APPLICANT At Uni
rt Unit |

( Not for submission under 37 CFR 1.29)
Examiner Name ‘

Attorney Docket Number | COREPH-0080 US CON3

2 0140362274 A1 P014-12-11 Christie et al.

3 70110001838 Al 011-01-06 Sung Hwan Lee

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
Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code?j Code?| Date PR Passages or Relevant
Document .
Figures Appear

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

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

Examiner Signature /EVELYN A LESTER/ Date Considered ‘ 02/14/2019

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance 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 901.04. 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 WIPO Standard ST.16 if possible. 7 Applicant is to place a check mark here if
English language translation is attached.
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sceipt date: 01/05/2019 15/817,235 - GAU: 2872
Application Number 15817235

Filing Date 2018-11-19

INFORMATION DISCLOSURE

First Named Inventor ’ Michael Dror

STATEMENT BY APPLICANT

- Art Unit |
( Not for submission under 37 CFR 1.29)

Examiner Name ‘

Attorney Docket Number | COREPH-0080 US CON3

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 ne 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 /Menachem Nathan/ Date (YYYY-MM-DD) 2019-01-05

Name/Print MENACHEM NATHAN Registration Number k)5392

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 1430, 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: 01/05/2019 15/817,235 - GAU: 2872

Privacy Act Statement

1.

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:

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 desighee, 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.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.A.L/

EFS Web 2.1.18
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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 requived). Blocks 1 through S should be completed where appropriate. Al

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) specifving a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of maiting can only be used for domestic mailings of the
Feefs) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Bloek  for any change of address) I 3 T . " 3
! i papers. BEach additional paper. such as an assignment or formal drawing, must
have its own certificate of mailing or transoission.
92342 7590 027252019 Certificate of Mailing or Transmission
Nathan & Associates Patent Agents Lid T 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
P.O.Box 10178 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Tel Aviv. 6110101 the USPTO via EFS-Web or by facsimile to {371) 273-2885, on the date below.
1SRAEL (Typed o printed rawe;
{Signatusey
{Dare)
l APPLICATION NO. I ELLANG DATE l FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. l CONFIRMATION NO. I
15/817,235 11/19/2017 Michael Dror COREPH-0080 €S CON3 7330
TITLE OF INVENTION: MINIATURE TELEPHOTO LENS ASSEMBLY
| APPLN. TYPE l ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE l PREV. PAID ISSUE FEE I TOTAL FEE(S) DUE l DATE DUE l
nonprovisional SMALL $500 $0.00 $0.00 $500 G5/28£2019

| EXAMINER I ART UNIT I CLASS-SUBCLASS l
LESTER, EVELYN A 2872 359714000
(lilgl‘gxiugggﬂof correspondence address or indication of "Fee Address” (37 2. For priating on the patent front page, fist
363). S)lr)a'gggt:gyﬁsﬁ;&;ﬁ)&ﬁé;@glstered patent attorneys , Nathan and Associates

L Change of correspondence address (or Change of Correspondence

e F < Y 2484 0 ) lhe name of a single firm (having as a member a
Address form FTO/SB/122) attached. registered attorney or agent) and the names of up to 2 Menachem Nathan
o . o . 2 registevedd patent attorneys or agents. §f no name is
L4 "Fee Address” indication (or "Fee Address” Indication form PTCY ﬁSlt‘:i, e v:at[\)m :vil] he priﬁtcd. s
SB/MT; Rev 03-0% or more recent) attached. Use of a Customer 3

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

PLEASE NOTE: Unless an assignee is identified betow, 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 tn 37 CFR 3.11 and 37 CFR 3.81{a). Completion of this form s NOT a substitute for tiling an assignment.

(AYNAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Corephotonics Ltd. Tel Aviv, Israel

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

4a. Fees submited: ﬁ[ssue Fee {dPublication Fee (if requived) [ Jadvance Order - # of Copies
4b. Method of Pavment: (Please first reapply any previously paid fee shown above)
A Licctronic Payment via EFS-Web () Enclosed check 2 Non-eJectronic payment by credit card (Attach form PTO-2038)

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

5. Change in Eafity Status (from status indicated above)
NOTE: Absent a valid centitication of Micro Entity Status (see forms PTO/SB/ISA and 15B), tssue

J Applicant certifying wmicro entity status. See 37 CFR 1.29 fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
O . . . . - NOTE: If the application was previously under micro entity status, checking this box will be taken
H 3e] mal ;g 3 i . " N . M . ~ i

Applicant asserting small eatity status. See 37 CFR 1.27 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

i Applicant changing to regular undiscounted fee status. entily status, as applicable.

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

/Menachem Nathan/ Date 02/25/2019

Authorized Signature

Menachem Nathan
Typed or printed name Registration No. 65392

Page 20f 3
PTOL-8S Part B (08-18) Approved for use through (1/31/2020 OMB 66510033 .S, Paent and Trademark Office; V.8, DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

15817235

Filing Date:

19-Nov-2017

Title of Invention:

MINIATURE TELEPHOTO LENS ASSEMBLY

First Named Inventor/Applicant Name:

Michael Dror

Filer:

Menachem Nathan

Attorney Docket Number:

COREPH-0080 US CON3

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount SUB—JS:;)I in

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

UTILITY APPL ISSUE FEE 2501 1 500 500
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Description

Fee Code

Quantity

Amount

Sub-Total in
USD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

500
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Electronic Acknowledgement Receipt

EFS ID: 35238854
Application Number: 15817235
International Application Number:
Confirmation Number: 7330

Title of Invention:

MINIATURE TELEPHOTO LENS ASSEMBLY

First Named Inventor/Applicant Name:

Michael Dror

Customer Number:

92342

Filer:

Menachem Nathan

Filer Authorized By:

Attorney Docket Number:

COREPH-0080 US CON3

Receipt Date: 25-FEB-2019
Filing Date: 19-NOV-2017
Time Stamp: 13:58:10

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $500

RAM confirmation Number

022619INTEFSW13585500

Deposit Account

Authorized User

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

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
542444
1 Issue Fee Payment (PTO-85B) Issue_Fee.pdf no 1
4a2a061303431f509fd08a11220814ff701fa)
1c2
Warnings:
Information:
29887
2 Fee Worksheet (SB06) fee-info.pdf no 2
a2a068774da686bf5807dasfalaffScadaff6|
Warnings:
Information:
Total Files Size (in bytes){ 572331

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES 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 DOCKETNO. |  CONFIRMATION NO. |
15/817,235 11/19/2017 Michael Dror COREPH-0080 US CON3 7330
92342 759 05/10/2019 | EXAMINER |
Nathan & Associates Patent Agents Ltd
P.O.Box 10178 TALLMAN, ROBERT E
Tel Aviv, 6110101
ISRAEL | ART UNIT | PAPER NUMBER |
2872
| NOTIFICATION DATE | DELIVERY MODE |
05/10/2019 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):

amirr @natpatent.com
dorong @natpatent.com
info@natpatent.com

PTOL-90A (Rev. 04/07)
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rect Application No. Applicant(s)
Noti COfA/IGd bili 15/817,235 Dror et al.
olice of Allowabllily Examiner ArtUnit | AIA (FITF) Status
ROBERT E TALLMAN 2872 Yes

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

1.4} This communication is responsive to correcion of IDS filed 2/22/2018 to include publication date of JP 1966-006865 on line 7.
[J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 1-24 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a) JAIl b) (JSome  *c) [J None of the:
1. [0 Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No. ___
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

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

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

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

Attachment(s)

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

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

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (J Other .

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

/Robert E. Tallman/
Primary Examiner, Art Unit 2872

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190506
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Receipt date: 02/22/2018

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

15/817,235 ~ GAU: 2872
PTO/SB/08a (01-10)

Approved for use through 07/31/2012. 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

\15817235

Filing Date

First Named

Inventor ‘ ’

A TR TR TR R

AA

N

Art Unit

Examiner Na

me ‘

Attorney Docket Number

‘ COREPH-080 US CON3

U.S.PATENTS

Cite
No

Kind
Codet

Examiner,

- Patent Number
Initial

Issue Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

R

NERUNNN

.

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

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code1| Date of cited Document )
Figures Appear
g.A.L/ 1 0140029116 A1 |2014-01-30  largan Precision CoLtd

EFS Web 2.1.17
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Receipt date:

02/22/2018

15/817,235 — GAU:

2872

INFORMATION DISCLOSURE

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

Application Number

15817235

Filing Date

2017-11-19

First Named Inventor ‘ Michael Dror

Art Unit

Examiner Name ’

Attorney Docket Number

‘ COREPH-080 US CON3

/ER.AL/|2 Y2013-01-03 Yoji Kubota et al
If you wish to add additional U.S. Published Application citation information please click the Add button.
FOREIGN PATENT DOCUMENTS
Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Codez} Code4| Date pp Passages or Relevant
Document .
Figures Appear
N
E.A.L/ |4 \ 2008-03-21 | Kyocera ]
N
/E.A.L/12 | 2008122900 2008-05-29 m
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
N
/E.A.L/3 §§J ]
3
E.A.L/ |4 1976016135 §J 1976-05-21
E.A.L/ |5 | 007306282
AR
E.A.L/ g |Y995113952 P 1995-0502
Y
/E-B.L/17 N966006865 P 1966-4-18
Y
E.R.L/ g |30100040357 KR 2010-04-20 |}G Innotek
EFS Web 2.1.17
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Receipt date: 02/22/2018

15/817,235 - GAU: 2872

INFORMATION DISCLOSURE

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

Application Number 15817235

Filing Date 2017-11-19

First Named Inventor ‘ Michael Dror

Art Unit \

Examiner Name ’

Attorney Docket Number ‘ COREPH-080 US CON3

E.A.L/ | g

If you wish to ad

N
additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

Examiner| Cite
Initials* | No

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), T5
publisher, city and/or country where published.

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

EXAMINER SIGNATURE

Examiner Signature JEVELYN A LESTER/ 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 conformance and not considered. Include copy of this form with next communication to applicant.

English language translation is attached.

1 See Kind Codes of USPTO Patent Documents at v USFTO S0V or MPEP 901.04. 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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here iff

EFS Web 2.1.17
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Receipt date: 02/22/2018 15/817,235 -~ GAU: 2872
Application Number 15817235

Filing Date 2017-11-19

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Michael Dror

Art Unit |

Examiner Name ’

Attorney Docket Number ‘ COREPH-080 US CON3

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.

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 /Menachem Nathan/ Date (YYYY-MM-DD)
B ; Registration Number s5302

Name/Print

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.S.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.

EFS Web 2.1.17
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Receipt date: 02/22/2018 15/817,235 - 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.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 the Freedom of Information Act requires disclosure of these record s.

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 settiement
negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a reques

involving an individual, to whom the record pertains, when the individual has requested assistance from the Member with
respect to the subject matter of the record.

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

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to recommeng
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 inspections 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.

EFS Web 2.1.17
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Receipt date: 11/19/2017 15/817,235 — GAU: 2872

Application Number 15817235

Filing Date 2017-11-19

INFORMATION DISCLOSURE First Named Inventor ‘ Michael Dror

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

Examiner Name ’

Attorney Docket Number ‘ COREPH-0080 US CON3

8 20080166115 A1 2008-07-10 Sachs et al.
Slﬂabtag etal.

9 20150085174 A1 2015-03-24 20450324~

Change (5)

a }J!lc(}t

tg &ocument,
10 20150029601 A1 2015-01-29 Dror et al.

/RS/

3(6/2019
11 20060187312 A1 2006-08-24 Labaziewicz et al.
12 20110080487 A1 2011-04-07 Vankataraman et al.
13 20090002839 A1 2009-01-01 Sato Kenichi
14 20080218613 A1l 2008-09-11 Jenson Wilbert F et. al.
15 20080187310 A1 2008-08-24 Jenson Wilbert F et. al.
16 20100277269 A1 2010-11-04 Scarff Lawrence

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

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Numbers Codez} Code4| Date PP Passages or Relevant
Document .
Figures Appear

EFS Web 2.1.17
ALL REFERENCES CONSIDERED EXCERPT WHERE LINED THROUGH. /E.A.L/
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Receipt date:
Doc code: IDS

0z/22/2018

Doc description: Information Disclosure Statement (IDS) Filed

15/817,235 — GAU: 2872

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. 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 \15817235

Filing Date

§017-11-19

First Named Inventor

2 e

A,

N

Art Unit

Examiner Name ‘

Attorney Docket Number

‘ COREPH-080 US CON3

U.S.PATENTS

Examiner| Cite
Initial* No

Patent Number

Kind
Codet

Issue Date

Name of Patentee or Applicant
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ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
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The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
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The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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