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Under the Paperwork Reduction Act of 19385, no persons are required to respond to a collection of information unless i displays a valid OMB control number,

POWER OF ATTORNEY BY APPLICANT

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

@ I hereby appoint Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and to
transact all business in the United States Patent and Trademark Office connected therewith for the application referenced
in the attached transmittal letter (form PTO/AIA/B2A or equivalent):

05251

OR

D | hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s), and to transact all business in the
United States Patent and Trademark Office connected therewith for the application referenced in the attached
transmittal letter {(form PTO/AIA/82A or equivalent):

Registration Name Registration

Name Number Number

Please recognize or change the correspondence address for the application identified in the attached

transmittal letter to:

E(_Ji The address associated with the above-mentioned Customer Number.
OR

D The address associated with Customer Number:
OR

Firmor
Individual Name

Address

City [ State | [ zip]
Country
Telephone I Email l
| am the Applicant:

[ ]inventor or Joint Inventor
DLegal Representative of a Deceased or Legally Incapacitated Inventor

@Assignee or Person to Whom the Inventor is Under an Obligation to Assign
Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b}(2) was
granted in the application or is concurrently being filed with this decument)
SIGNATURE of Applicant for Patent
Signature ! i bt Ho Date December 6, 2013
Name Chiung-Ho LIN| ! Telephone
Title and Company i Pre31dent/AB"ILI'I’Y OPTO-ELECTRONICS TECHNOLOGY (0., LTD,

NOQTE: Signature - This form must be signed by the applicant in accordance vith 37 CFR 1.33. See 37 CFR 1.4 far signature requirements and
certifications. Submit multiple forms for mare than one signature, see below *.

D *Total of forms are submitted.

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33, The information Is required ta 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.8.C. 122 and 37 CFR 1,11 and 1,14. This collection is estimated to take 3 minules to complete,
including gathering, preparing, and submitting the compleled application form lo the USPTO. Time will vary depending upor the individual case. Any ccmments on
the amount of lime 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. Depariment of Commerce, P.Q. Box 1450, Alexandria, YA 22313-1430. 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 compieting the form, calf 1-800-PTO-9199 and sefect option 2.

HP, Ex. 1004
Page 1



Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

LENS ASSEMBLY

First Named Inventor/Applicant Name:

Hung-Kuo Yu

Filer:

Thomas Moga/Saundra Lewis

Attorney Docket Number:

SIIP.201299

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in

Basic Filing:

Utility application filing 1011 1 280 280

Utility Search Fee 1111 1 600 600

Utility Examination Fee 1311 1 720 720
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount SU{JJ-STS::; in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1600
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Electronic Acknowledgement Receipt

EFSID: 17765942
Application Number: 14141665
International Application Number:
Confirmation Number: 9554
Title of Invention: LENS ASSEMBLY
First Named Inventor/Applicant Name: Hung-Kuo Yu
Customer Number: 5251

Filer: Thomas Moga/Saundra Lewis
Filer Authorized By: Thomas Moga
Attorney Docket Number: SIIP.201299
Receipt Date: 27-DEC-2013
Filing Date:
Time Stamp: 12:01:18

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $1600

RAM confirmation Number 6508
Deposit Account 192112

Authorized User

MOGA, THOMAS T.

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination prqgﬁgsing fees)
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File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
SIIP201299ApplicationDataSh 89846
1 Application Data Sheet pplicationiatashe no 7
et.pdf
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Warnings:
Information:
This is notan USPTO supplied ADS fillable form
671188
2 SIIP201299Specification.pdf yes 22
48d1bdc6383477109a34ef53a003¢7134cc
df959
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 17
Claims 18 21
Abstract 22 22
Warnings:
Information:
. o 86311
3 Drawings-only bla.ck and white line $1IP201299Drawings.pdf no 9
drawings
0a7703b49f829b193cc037279b818ec0145
edea6
Warnings:
Information:
SIIP201299Declarati dAssi 180070
4 Oath or Declaration filed eclarationandAssig no 3
nment.pdf
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e5th9
Warnings:
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SIIP201299P fAtt 72384
5 Power of Attorney ov(\j/?ro orney-. no 1
p 432ef0432b15c24¢2721a26¢8ff61202f7dd|
89%a
Warnings:
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32742
6 Fee Worksheet (SB06) fee-info.pdf no 2
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e241
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Information:
Total Files Size (in bytes); 1132541
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIA/14 (12-13)

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

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

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

Attorney Docket Number | SIIP.201299

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention LENS ASSEMBLY

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

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

Secrecy Order 37 CFR 5.2

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

Inventor Information:

Inventor 1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Hung-Kuo Yu

Residence Information (Select One) (O US Residency (@ Non US Residency () Active US Military Service

City Taichung City Country of Residence i T™W

Mailing Address of Inventor:

Address 1 2F., No. 33, Keya Rd., Daya Dist.

Address 2

City Taichung City | State/Province |

Postal Code 42881 | Countryi TW

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Chao-Hsiang Yang

Residence Information (Select One) (O US Residency (@ Non US Residency () Active US Military Service

City Taichung City Country of Residence i T™W

Mailing Address of Inventor:

Address 1 2F., No. 33, Keya Rd., Daya Dist.
Address 2
City Taichung City | State/Province |
Postal Code | 42881 | Countryi TW
All Inventors Must Be Listed - Additional Inventor Information blocks may be R
generated within this form by selecting the Add button.
Correspondence Information:
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PTO/AIA/14 (12-13)

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

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

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

Attorney Docket Number | SIIP.201299

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention LENS ASSEMBLY

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

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

Customer Number 05251

Email Address tmoga@shb.com | AddEmail |  |Remove Email|
Email Address tball@shb.com | AddEmail |  |Remove Email|
Email Address smlewis@shb.com

Application Information:

Title of the Invention LENS ASSEMBLY

Attorney Docket Number| SIIP.201299 Small Entity Status Claimed [ ]
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 9 Suggested Figure for Publication (if any)

Filing By Reference:

Only compete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this

reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )
1

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

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

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

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

Representative Information:

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

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

HP, Ex. 1004
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PTO/AIA/14 (12-13)

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

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

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

) ) Attorney Docket Number | SIIP.201299
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention LENS ASSEMBLY

Please Select One: (® Customer Number (O Us Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
Customer Number 05251

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage

entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required
by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the application number blank.

Prior Application Status

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

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

Foreign Priority Information:

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

| Remove |
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei(if applicable)
102131525 TW 2013-09-02
Additional Foreign Priority Data may be generated within this form by selecting the
Add button.
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PTO/AIA/14 (12-13)

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

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

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

Attorney Docket Number | SIIP.201299

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention LENS ASSEMBLY

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

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

Authorization to Permit Access:

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

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

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

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

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

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

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

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

Applicant Information:

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

HP, Ex. 1004
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PTO/AIA/14 (12-13)

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

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

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

Attorney Docket Number | SIIP.201299

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention LENS ASSEMBLY

Applicant 1

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

identified in this section.

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

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

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

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here. X

Organization Name | gy |TY OPTO-ELECTRONICS TECHNOLOGY CO., LTD.

Mailing Address Information For Applicant:

Address 1 2F., No. 33, Keya Rd., Daya Dist.

Address 2

City Taichung City State/Province

Countw’ T™W Postal Code 42881
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. ]

HP, Ex. 1004
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PTO/AIA/14 (12-13)

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

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

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | SIIP.201299

Application Number

Title of Invention

LENS ASSEMBLY

Prefix

Given Name

Middle Name

Family Name

Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country Postal Code
Phone Number Fax Number

Email Address

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

Signature:

certifications.

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

Signature |/Thomas T. Moga/

Date (YYYY-MM-DD)| 2013-12-27

First Name Thomas

Last Name

Moga Registration Number | 34881

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

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

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

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or

administrative ftribunal, 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.

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 C o o p eration 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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LENS ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATION

This application claims priority of Taiwanese
Application No. 102131525, filed on September 2, 2013.
BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a lens assembly,
more particularly to a compact wide-angle four-piece
imaging lens assembly.

2. Description of the Related Art

A conventional imaging lens assembly is frequently
adopted inanelectronic product, suchas amobile phone,
a smart phone, a tablet computer, a notebook computer,
a camera and so forth. With the continuous ilmprovement
of electronicproducts, a tendency toward compact design
while maintaining high performance of the electronic
products is desired. Accordingly, an imaging lens
assembly is also developed toward a trend of being
compact and having thin dimensions. Meanwhile, for the
purpose of raising resolving power, an imaging lens
assembly is required to progress to have a wider angle
of view.

Even though conventional imaging lens assemblies,
such as the optical lens assemblies disclosed in
Taiwanese Patent Application Publication Numbers
201215941, 201224568 and 201239443, are provided with

four-piece lens frameworks, these imaging lens

HP, Ex. 1004
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assemblies may not further satisfy a desire for compact
design and a wider angle of view.

Accordingly, in order to enable anelectronic device
to achieve effects of both compact design and high
performance, awide-angle imaging lens assembly capable
of improving resolving power thereof and having
miniature dimensions is desired on the market.
SUMMARY OF THE INVENTION

Therefore, an object of the present invention is to
provide a four-piece imaging lens assembly which has
compact and thin dimensions and which has a wider angle
of view for improving resolving power thereof.

Accordingly, a lens assembly of the present invention
comprises a lens set and a non-adjustable diaphragm.
The lens set includes a first lens, a second lens, a
third lens and a fourth lens arranged in sequence from
an object side to an image side along an optical axis
of the lens assembly. The first lens has a positive
optical power adjacent to the optical axis, and has a
convex object-side surface which faces the object side,
and an image-side surface which faces the image side.
At least one of the object-side surface and the
image-side surface of the first lens is an aspherical
surface. The second lens has a positive optical power
adjacent to theoptical axis, and has a convex image-side
surface which faces the image side, and an cbject-side

surface which faces the object side. At least one of

HP, Ex. 1004
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the object-side surface and the image-side surface of
the second lens is an aspherical surface. The third lens
has a negative optical power adjacent to the optical
axis, and has a concave object-side surface which faces
the object side, and a convex image-side surface which
faces the image side. At least one of the object-side
surface and the image-side surface of the third lens
is an aspherical surface. The fourth lens has a positive
optical power adjacent to the optical axis, and has an
image-side surface which faces the image side and which
has a concave portion around the optical axis, an
object-side surface which faces the object side, and
a peripheral surface which interconnects the
object-side surface and the image-side surface. Each
of the object-side surface and the image-side surface
of the fourth lens is an aspherical surface. At least
oneof theobject-side surfaceandthe image-side surface
of the fourth lens has an inflection point located
between the optical axis and the peripheral surface.
The non-adjustable diaphragm 1s located between the
object side and the second lens of the lens set. The
lens assenbly satisfies
15<HFOV/£<50,

in which, HFOV represents one half of a maximum angle
of view of the lens assembly and has a unit of degree,
and f represents a focal length of the lens assembly

and has a unit of millimeter.
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BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present
inventionwill become apparent inthe followingdetailed
description of the three preferred embodiments with
reference to the accompanying drawings, of which:

Figure 1 is a schematic diagram illustrating a first
preferred embodiment of a lens assembly according to
the present invention;

Figure 2 illustrates simulation results of
astigmatismaberrationanddistortionaberrationof the
first preferred embodiment;

Figure 3 illustrates simulation result of spherical
aberration of the first preferred embodiment;

Figure 4 is a schematicdiagramillustrating a second
preferred embodiment of a lens assembly according to
the present invention;

Figure 5 illustrates simulation results of
astigmatismaberrationanddistortion aberrationof the
second preferred embodiment;

Figure 6 illustrates simulation result of spherical
aberration of the second preferred embodiment;

Figure 7 is a schematic diagram illustrating a third
preferred embodiment of a lens assembly according to
the present invention;

Figure 8 illustrates simulation results of
astigmatismaberrationanddistortionaberrationofthe

third preferred embodiment; and

HP, Ex. 1004
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Figure 9 illustrates simulation result of spherical
aberration of the third preferred embodiment.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to Figure 1, a first preferred embodiment
of a lens assembly, according to the present invention,
comprises a lens set 1, a non-adjustable diaphragm 2,
and a filter lens 3.

The lens set 1 includes a first lens 11, a second
lens 12, a third lens 13 and a fourth lens 14 arranged
in sequence from an object side to an image side along
an optical axis L of the lens assembly. The first lens
11 has a positive optical power adjacent to the optical
axis L, and has a convex object-side surface 111 which
faces the object side, and an image-side surface 112
which faces the image side. At least one of the
object-side surface 111 and the image-side surface 112
of the first lens 11 is an aspherical surface. The second
lens 12 has a positive optical power adjacent to the
optical axis L, and has a convex image-side surface 121
which faces the image side, and an object-side surface
122 which faces the object side. At least one of the
object-side surface 121 and the image-side surface 122
of the second lens 12 is an aspherical surface. The thixd
lens 13 has a negative optical power adjacent to the
optical axis L, and has a concave object~side surface
131 which faces the object side, and a convex image-side

surface 132 which faces the image side. At least one

HP, Ex. 1004
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of theobject-sidesurface 131 and the image-side surface
132 of the third lens 13 is an aspherical surface. The
fourth lens 14 has a positive optical power adjacent
to the optical axis L, and has an image-side surface
141 which faces the image side and which has a concave
portionaround theoptical axisL, anobject-sidesurface
142 which faces the object side, and a peripheral surface
143 which interconnects the object-side surface 141 and
the image-side surface 142. Each of the object-side
surface 141 and the image-side surface 142 of the fourth
lens 14 is an aspherical surface. At least one of the
object-side surface 141 and the image-side surface 142
of the fourth lens 14 has an inflection point located
between the optical axis L and the peripheral surface
143.

The non-adjustable diaphragm 2 is located between

the object side and the second lens 12 of the lens set

1.

The lens assembly satisfies the following
conditions:

15<HFOV/£<50, (1)

0.8<|f£/£3|<2.5, (2)

0.3<ctl/ct2<2.0, and (33

0<ct3/ctd<1.0, (4)

in which, HFOV represents one half of a maximum angle
of view of the lens assembly and has a unit of degree,

f represents a focal length of the lens assembly and

HP, Ex. 1004
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has a unit of millimeter, £3 is a focal length of the
thirdlens l3andhasaunitofmillimeter, ctl represents
a center thickness of the first lens 11, ct2 represents
a center thickness of the second lens 12, ct3 represents
a center thickness of the third lens 13, ct4 represents
a center thickness of the forth lens 14, and each of
ctl, ct2, ct3 and ct4 has a unit of millimeter.

Preferably, the lens assembly of the present
invention further satisfies the following conditions:

HEOV>35°, and (5)

£f<2.7 mmn. (6)

The condition (1) explicates that a higher value of
HFOV represents awider angle of viewof the lens assembly
of the present invention so as to increase the resolving
power thereof, while a lower value of the focal length
f enables a more compact lens assembly. Conditions (5)
and (6) further explicate advantages of the wider angle
of view and the compact and thin dimensions of the lens
assembly of the present invention.

It is noted that the lens assembly of the present

invention further satisfies the following conditions:

Nd3>1.56, (7)
V329, (8)
Nd2<1l.56, (9)
V2>29, (10)

in which, Nd3 is a refractive index of the third lens

13 for light with a wavelength equal to 587 nanometers,
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V3 is a coefficient of dispersion of the third lens 13
for light with a wavelength equal to 587 nanometers,
Nd2 is a refractive index of the second lens 12 for light
with a wavelength equal to 587 nanometers, and V2 1is
a coefficient of dispersion of the second lens 12 for
light with a wavelength egual to 587 nanometers.
Conditions (7) to (10) explicate that an absolute value
of the optical power of the third lens 13 is greater
than an absolute value of the optical power of the second
lens 12 of the present invention.

Moreover, the aspherical surfaces of the lens

assembly of the present invention satisfy:

= AR+ BR® +Ch*+ DR+ ER" + Fh' 4 Gh'"
[+ = (k+ DA ]

+ Hh'® + Jh*® + ...

z

in which, z is a displacement, along the optical axis
L, of the aspherical surface from a vertex of the
aspherical surface at a distance h from the optical axis
L, ¢ is a reciprocal of the radius of curvature, k 1is
the conic constant, and A, B, ¢, D, E, F, G, H, J and
so forth are aspheric coefficients. Surface profiles
of the aspherical surfaces are able to coxrrect
aberrations, reduce tolerance sensitivity and provide
a wide-angle capability.

<First Preferred Embodiment>

Referring to Figure 1 to Figure 3, parameters of the

first preferred embodiment of the lens assembly are
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summarized as follows: £1=2.19 mm £2=2.05 mm, £3=-1.16
mm, £4=1.52 mm, £f=1.60 mm, ctl=0.284 mm, ct2=0.368 mm,
ct3=0.190 mm, ct4=0.472 mm, HFOV=44°.

The first preferred embodiment of the lens assembly
satisfies condition (1) to condition (11), where:
HFOV/£=27.5, |£/£3]1=1.38, ctl/ct2=0.77, ct3/ct4=0.40,
Nd2=1.535, Nd3=1.636, V2=56.07, V3=23.89.

Figure 2 illustrates astigmatism aberration and

distortion aberrationof the first preferredembodiment.

Figure 3 illustrates spherical aberration of the first
preferredembodiment. Table 1 below shows the parameters
of components of the first preferredembodiment, inwhich
the filter lens 3 has an object-side surface 31 and an

image-side surface 32.

Table I

First preferred embodiment

oy o

Q w g 3 S o 0

c » =i i o 5
Component/ "2 o ol 5 or ® a
S e , 9
o o w 3 (OIS > 5O
Surface SR S o (O o ot
e & w0 X 2 T v

50 o o < g §

® o~ ® ~ z

Non-adjustable
©o -0.03

diaphragm 2

Object-side
1.361 0.284
First surface 111

=
v
w
w1

lens 11 Image-side
-8.119 | 0.194

surface 112

56.07 2.19
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Object-side
-2.042 | 0.368
Second | surface 121
1.535 | 56.07 2.05
lens 12 Image-side
-0.760 [ 0.15%
surface 122
Object-side
-0.28¢ {0.190
Third surface 131
1.636 | 23.89 | -1.16
lens 13| Image-side
-0.5%6 [ 0.038
surface 132
Object-side
0.488 0.472
Fourth | surface 141
1.535{56.07 | 1.52
lens 14 Image-side
0.805 0.25
surface 142
Object-side
o 0.21
Filter surface 31
1.517 | 64.17
lens 3 Image-side
oo 0.332
surface 32

Coefficients for the aspherical surfacesof the first

preferred embodiment are provided in Table 2 below.

Table 2
First lens 11 Second lens 12
Cbject-side Image—-side Object-side Image-side
surface 111 surface 112 surface 121 surface 122
k 0 0 6.191788 -3.784132
A ~-0.2065838 | -0.7720604 |-1.4905075 -1.1446487
B -3.33%0093 11.4937038 13.548352 -13.499105
C 45.617387 -48.87327 -222.85883 |142.67618
-568.5172 417.56966 1762.543 -811.19607
HP, Ex. 1004
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E 3836.6411 -1866.3668 | ~-7503.2608 |29%64.06502
F -14300.609 [3653.0414 17228.893 -6161.6996
G 22470.012 -1072.5651 |-16174.808 |5342.7346
Third lens 13 Fourth lens 14
Object-side Image-side Object-side Image-side
surface 131 surface 132 surface 141 surface 142
k -3.838175 -1.077898 -7.06691 -2.241616
A -4.6202522 |[-0.5217609 |0.10412867 |-0.3678477
B 18.914991 0.96784978 -1.6835431 {0.10715581
C -20.771041 |12.065814 4.2811759 0.31062561
D 12.125511 -36.497597 |-6.3438122 |-0.5323217
E ~-142.85927 22.957228 5.6351203 0.37789525
F 243.02698 33.940443 -2.7711759 -0.1331061
G -33.635537 0.018683511

30.761799

0.58039414

<Second Preferred Embodiment>

Referring to Figure 4 to Figure 6, parameters of a

second preferred embodiment

according to the present invention,

follows: £1=2.39 mm,
mm, £=1.60 mm,
mm,

in Table 3.

ctd4=0.450 mm, HFOV=44°7,

ctl=0.276 mm,

of the

£2=2.08 mm,

lens

ct2=0.392 mm,

£3=-1.45 mm,

assembly,

are summarized as

£4=1.85
ct3=0.204

and are further tabulated

The second preferred embodiment of the lens assembly
(1)
HFOV/£=27.5, |£f/£3]=1.10, ctl/ct2=0.70, ct3/ctd4=0.45,

satisfies condition to condition (11), where:

Nd2=1.535, Nd3=1.636, V2=56.07, V3=23.89.
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Figure 5 illustrates astigmatism aberration and
distortion aberration of the second preferred
embodiment. Figure 6 illustrates spherical aberration
of the second preferred embodiment.

Table 3

Second preferred embodiment

Component/

Surface

DINILAIND
Jo suntpey
/SS9UdDTYL
XopuT
SATIDRIISY
Isqunu aggqy
(wur) yzbust
Teood

soedsaaqul

Object-side
1.172 0.276

First surface 111
1.535 56.07 2.39

lens 11| Image-side
12.524 | 0.002

surface 112

Non—adjustable
o 0.193

diaphragm 2

Object-side
-2.352 | 0.392

Second | surface 121
1.535 56.07 2.08

lens 12 Image-side
-0.800 [ 0.165

surface 122

Object-side
-0.295 | 0.204

Third surface 131
1.636 | 23.89 | -1.45

lens 13 Image-side
~-0.550 [0.022
surface 132

Object-side
0.526 0.450

Fourth surface 141
.535(|56.07 | 1.85

-

lens 14| Image-side
0.786 0.25

surface 142
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Filter

Object-side

surface 31

1.517

lens 3

Image-side

surface 32

0.352

64.17

Coefficients for the aspherical surfaces of the

second preferred embodiment are provided in the
following Table 4.
Table 4
First lens 11 Second lens 12

Object-side

surface 111

Image-side

surface 112

Object-side

surface 121

Image—-side

surface 122

k |-27.67006 0 0 -0.1133277

A 11.9885098 -0.37701082 |-0.96274237 -0.00025411

B |-16.754161 |-0.49422655 2.5787486 -13.638266

C 1121.87784 -25.697915 -75.20593 119.14826

D | -697.96568 |372.82808 563.02784 ~775.83633

E [|2523.3236 ~-3090.4143 -2537.022 3121.5568

F |-5155.4588 |[12641.6689 4107.643 -6765.6192

G 14272.9124 |-20091.048 1821.596 6044.1686

Third lens 13 Fourth lens 14

Object-side Image-side Object-side Image-side
Surface 131 surface 132 Surface 141 surface 142

k 1 -3.670904 -1.681659 -7.045281 -3.872049

A |-3.9824733 |-0.37652375{0.000309204 |-0.15744128

B |5.3522783 -3.5402459 -1.3786241 -0.21216838

C |-14.277191 |22.786238 3.2107049 0.6311134

D -34.875393 -6.1155891 -0.74118053

58.628841

HP, Ex. 1004
Page 26




14

13.198369 -6.5038799 5.4923776 0.45196807
-631.1631 60.790568 -2.6266688 -0.14266076
956.17439 -37.919506 0.51802791 0.01825282

¥y

<Third Preferred Embodiment>

Referring to Figure 7 to Figure 9, parameters of a
third preferred embodiment of the lens assembly,
according to the present invention, are summarized as
follows: f£1=2.55 mm, f2=0.86 mm, £3=-0.61 mm, £4=0.98
mm, f=1.13 mm, ctl=0.239 mm, ct2=0.266 mm, ct3=0.187
mm, ct4=0.429 mm, HFOV=44°, and are further tabulated
in Table 5.

The third preferred embodiment of the lens assembly
satisfies condition (1) to condition (11), where:
HFOV/£=39.0, |£/£3]=1.85, ctl/ct2=0.90, ct3/ct4=0.44,
Nd2=1.535, Nd3=1.636, V2=56.07, V3=23.89.

Figure 8 illustrates astigmatism aberration and
distortionaberrationof the thirdpreferredembodiment.
Figure 9 illustrates spherical aberration of the third

preferred embodiment.

Table 5
Third preferred embodiment
= e s =
oz | EE] B 8 g
o e _
Component/ Boa ©Q P @ Q =
< 5 o+ O
o c = ~ 0. { o} . Q
Surface oo s o & c o
c S = -
S0 | 2oy 1% | B
R o~ ® 2 2
Non—-adjustable
oo -0.001
diaphragm 2
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Object-side
1.903 0.2395
First surface 111
1.535156.07 ] 2.55
lens 11 Image-side
-4.616 0.062
surface 112
Object-side
3.029 0.260
Second | surface 121
1.535156.07| 0.86
lens 12 | Image-side
-0.528 0.095
surface 122
Object—-side
-0.184 0.187
Third surface 131
1.636|23.891-0.61
lens 13 Image-side
-0.483 0.092
surface 132
Object—-side
0.430 0.429
Fourth | surface 141
1.535156.07 | 0.98
lens 14 | Image-side
1.549 0.125
surface 142
Object-side
o 0.210
Filter surface 31
1.517 | 64.17
lens 3 Image-side
oo 0.325
surface 32

Coefficients for the aspherical surfacesof the third

preferredembodiment are providedinthe following Table

6.

Table ©

First

lens 11

Second lens 12

Object-side

Image-side

Object-side

Image-side

surface 111 surface 112 Surface 121 surface 122
8.58328 -2824.922 42 .97767 0.7395685
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-1.2031657 -9.8439198 -7.1130345 0.63242517
12.223278 116.10985¢6 4.0234552 -132.3459
-1918.3111 -1775.4567 -507.43521 2590.488
6722.3948 -15124.178 =7707.749¢6 -20847.637
2123163.2 652775.39 80989.53 138170.7
-52922573 -5158083.1 1130631.4 -1000249.5
3.7786e+008 | 11596365 -8089358.7 3411687.3
Third lens 13 Fourth lens 14

Ob-ject-side

Surface 131

Image-side

surface 132

Object-side

Surface 141

Image-side

surface 142

-1.926854 ~0.3569793 |-5.810289 1.443596
-4.0319876 |-0.15762397 |-0.05755995 |-0.20237191
-130.00916 |8.7724173 ~1.4813813 |0.7721049
3983.5728 116.23539 9.9370396 -8.9338663
-22497.967 |-218.09901 |-60.63752 26.574088
-103474.15 ~4855.6445 |190.69088 -38.350854
1277642.5 24221.919 -287.85565 27.456949
~3002346 -32489.178 163.69987 8 006268

wn

To sum up, the effects of the present invention may

be summarized as follows:

1. A feature of the present invention resides in that

the lens assembly satisfies 15<HFOV/£<50. Moreover, the

lens assembly also satisfies condition (1) to condition

(11)

assembly,

a thickness thereof to achieve

increase angle of view thereof,

so as to increase the resolving power of the lens
and reduce

a compact design.
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2. A higher wvalue of HFOV of the lens assembly
represents a wider angle of view of the lens assembly
s0 as to increase the resolving power thereof.

3. A lower value of the focal length f of the lens
assembly enables smaller and thinner dimensions
thereof.

Therefore, the lens assemblyof thepresent invention
may have compact and thin dimensions while exhibiting
high performances.

While the present invention has been described in
connection with what are considered the most practical
and preferred embodiments, it is understood that this
invention is not limited to the disclosed embodiments
but is intended to cover various arrangements included
within the spirit and scope of the Dbroadest
interpretationsoas toencompass all suchmodifications

and equivalent arrangements.
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WHAT IS CLAIMED IS:
1. A lens assembly comprising:
a lens set which includes a first lens, a second lens,

a third lens and a fourth lens arranged in sequence from
an object side to an image side along an optical axis
of said lens assembly, wherein

said first lens has a positive optical power
adjacent to the optical axis, and has a convex
object-side surface which faces the object side, and
an image-side surface which faces the image side, at
leastoneof saidobject-sidesurfaceandsaidimage-side
surface of said first lens being an aspherical surface,

said second lens has a positive optical power
adjacent to the optical axis, and has a convex image-side
surface which faces the image side, and an object-side
surface which faces the object side, at least one of
said object-side surface and said image-side surface
of said second lens being an aspherical surface,

said third lens has a negative optical power
adjacent to the optical axis, and has a concave
object-side surface which faces the object side, and
a convex image-side surface which faces the image side,
at least one of said object-side surface and said
image-side surfaceof saidthirdlensbeinganaspherical
surface,

said fourth lens has a positive optical power

adjacent to the optical axis, and has an image-side
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surfacewhich faces the image side andwhichhas a concave
portion around the optical axis, an object-side surface
which faces the object side, and a peripheral surface
which interconnects said object-side surface and said
image-side surface, each of said object-side surface
and said image-side surface of said fourth lens being
an aspherical surface, at least one of said object-side
surface and said image-side surface of said fourth lens
having an inflection point located between the optical
axis and said peripheral surface; and

a non-adjustable diaphragm located between the
object side and said second lens of saild lens set;

wherein said lens assembly satisfies

15<HFOV/£<50,
in which, HFOV represents one half of a maximum angle
of view of said lens assembly and has a unit of degree,
and f represents a focal length of said lens assembly

and has a unit of millimeter.

2. The lens assembly as claimed in Claim 1, further
satisfying:

HFOV>35°.

3. The lens assembly as claimed in Claim 1, further
satisfying:

£f<2.7 nm.
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4. The lens assembly as claimed in Claim 1, further
satisfying:

Nd3>1.56, and

V329,
in which, Nd3 is a refractive index of said third lens
for light with a wavelength equal to 587 nanometers,
and V3 is a coefficient of dispersion of said third lens

for light with a wavelength equal to 587 nanometers.

5. The lens assembly as claimed in Claim 4, further
satisfying:

Nd2<1.56, and

v2>29,
in which, Nd2 is a refractive index of said second lens
for light with a wavelength equal to 587 nanometers,
and V2 is a coefficient of dispersion of said second

lens for light with awavelengthequal to 587 nanometers.

6. The lens assembly as claimed in Claim 1, further
satisfying:

0.8<|£/£3}<2.5,
in which, f3 is a focal length of said third lens and

has a unit of millimeter.

7. The lens assembly as claimed in Claim 1, further
satisfying:

0.3<ctl/ct2<2.0, and
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O<ct3/ct4<l1.0,
inwhich, ctl represents a center thicknessof said first
lens, ct2 represents a center thickness of said second
lens, ct3 represents a center thickness of said third
lens, ct4 represents a center thickness of said forth

lens, and each of ctl, ct2, c¢ct3 and ct4 has a unit of

millimeter.
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ABSTRACT OF THE DISCLOSURE

A lens assembly includes a lens set which includes
a first lens, a second lens, a third lens and a fourth
lens arranged in sequence along an optical axis. The
first lens has a positive optical power. The second lens
has a positive optical power. The third lens has a
negative optical power. The fourth lens has a positive
optical power, and has an image-side surface, an
object-side surface, and a peripheral surface
interconnecting the two. At least one of the object-side
and image-side surfaces has an inflection point located
between the optical axis and the peripheral surface.
The lens assembly satisfies 15<HFOV/£<50, inwhich, HFOV
represents one half of a maximum angle of view of the

lens assembly, and f represents a focal length thereof.
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Spherical aberration
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Spherical aberration
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Spherical aberration
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ATTORNEY DOCKET NO.:

COMBINED DECLARATION FOR UTILITY OR DESIGN PATENT APPLICATION,
ASSIGNMENT AND APPOINTMENT OF ATTORNEY (37 C.F.R. §1.63)

(Earliest US or PCT application filing date must be on or afier September 16, 2012)

As the below named inventor(s), I hereby declare that:
This declaration is directed to:
B The attached application,
[] US or PCT International Application No. filed on

The TITLE of Invention is:
LENS ASSEMBLY

I made or authorized the making of an application for the invention (design, if applicable) identified by the above Title.

I believe that T am the original inventor or an original joint inventor of the invention (design, if applicable) claimed in the
application.

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

1 hereby state that I have reviewed and understand the contents of the above-identified application, including the claims;
and 1 understand and am competent to execute this Declaration for Utility or Design Patent Application and
Appointment of Attorney.

I am aware of and acknowledge the duty to disclose information which is material to the patentability of this application
in accordance with Title 37, Code of Federal Regulations, §1.56

POWER OF ATTORNEY & CORRESPONDENCE ADDRESS

I hereby appoint the practitioners of Shook, Hardy & Bacon L.L.P.

associated with CUSTOMER NUMBER 05251 as my attorneys or agents to prosecute this application and transact
all business in the United States Patent and Trademark Office connected therewith. Please direct all correspondence to
the address associated with the above-noted Customer Number.

ASSIGNMENT & APPLICANT INFORMATION

WHEREAS, 1/We, whose full legal names, mailing addresses and residence addresses appear below hereinafter
referred to as ASSIGNOR, have invented certain new and useful improvements in the application identified above
(hereinafter referred to as THE INVENTION or design, if applicable) for which a patent is sought;

WHEREAS, ABILITY OPTO-ELECTRONICS TECHNOLOGY CO., LTD., whose mailing address is 2F., No.
33. Keya Rd.. Daya Dist..Taichung_City., Taiwan (hereinafter referred to as ASSIGNEE), is desirous of acquiring the
entire right, title and interest in and to said application and the invention(s) and improvement(s) therein disclosed, for the
United States of America, and any Letters Patent which may issue therefor in the United States and all divisions,
continuations, reissues, renewals and/or extensions thereof.

NOW, THEREFORE, for good and valuable consideration, receipt of which is hereby acknowledged, we,
ASSIGNOR does hereby assign, sell, transfer and set over unto the ASSIGNEE the entire right, title and interest in and
to said application and the invention(s) and improvement(s) therein disclosed, for the United States of America, and any
Letters Patent which may issue therefor in the United States and all divisions, continuations, reissues, renewals and/or
extensions thereof, said ASSIGNEE to have and to hold the interests herein assigned to the full ends of the terms of said
Letters Patent and any and all divisions, continuations, reissues, renewals and/or extensions thereof, respectively, as fully
and entirely as the same would have been held and enjoyed by the ASSIGNOR had this assignment not been made.

ACCORDINGLY, ASSIGNOR hereby acknowledges ASSIGNEE as sole APPLICANT for and to said
INVENTION (design, if applicable) as defined under 7Zitle 37, Code of Federal Regulations §§1.42 and 1.46, and as
defined and recognized under all available international conventions and treaties in respect of said INVENTION (design,
if applicable).
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Declaration For Utility or Design Patent Application ATTORNEY DOCKET NO.:
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ALSO, ASSIGNOR hereby agrees to execute any documenls that legally may be required in connection with the
filing, prosecution and maintenance of said application or any other patent application(s) or inventor certificate(s) in the
United States, including additional documents that may be required to affirm the rights of ASSIGNEE in and to said
INVENTION, all without further consideration. ASSIGNOR also agrees, without further consideration and at
ASSIGNEE'S expense, to identify and communicate to ASSIGNEE at ASSIGNEE'S request documents and information
concerning the INVENTION (design, if applicable) that are within ASSIGNOR'S possession or control, and to provide
further assurances and testimony on behalf of ASSIGNEE that lawfully may be required of ASSIGNOR in respect of the
prosecution, maintenance and defense of any patent application or patent encompassed within the terms of this
instrument.  ASSIGNOR'S obligations under this instrument shall extend to ASSIGNOR'S heirs, executors,
administrators and other legal representatives.

ASSIGNOR hereby authorizes and requests the Commissioner of Patents and Trademarks to issue any and all
United States Letters Patent referred to above to ASSIGNEE of the entire right, title and interest in and to the same, for
ASSIGNEE'S sole use and behalf; and for the use and behalf of ASSIGNEE'S legal representatives and successors, to the
full end of the term for which such Letters patent may be granted, as fully and entirely as the same would have been held
by ASSIGNOR had this assignment and sale not been made.

Fult Legal Name of First or Sole Inventor (First and Middte + FAMILY NAME or SURNAME)
Hung-Kuo YU
Residence Address ~ Streef Mailing Address - Street
2F., No. 33, Keya Rd., Daya Dist. 2F., No. 33, Keya Rd., Daya Dist.
City City
Taichung City Taichung City
State or Country Pastal Code State or Country Postal Code
Taiwan 42881 Taiwan 42881
Siexarvry L T,,' (/ - ) - Dare
iy 2 s d K,
7%} 7 2/ ?& HVVH?{ {Q&U Tﬁk December 6, 2013
Y]

[& See following pages for additienal joint inventors,
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ATTORNEY DOCKET NO.:

Full Legal Name of Next Inventor (First und Middle + FAMILY NAME or SURNAME)

Chao-Hsiang YANG

Residence Address - Street

2F., No. 33, Keya Rd., Daya Dist.

Mailing Address — Street

2F., No. 33, Keya Rd., Daya Dist.

Ciy

Taichung City

Ciy
Taichung City

Postal Code

42881

Sinte or Conntry

Taiwan

Posial Code
42881

State or Country

Taiwan

SIGNATURE

T W %

Dare

\ﬂjtnf‘ December 6, 2013

Chay ~ Hstong
L

3]

Full Legal Name of Next Inventor (First and Middle + FAMILY NAME or SURNAME)

Residence Address — Sireet

Muailing Address - Street

City

City

State or Conntry Postal Code State or Country Postal Code

SIGNATURE Dare

Full Legal Name of Next Inventor (First and Middle + FAMILY NAME or SURNAME)

Resideice Address - Street Mualting Address - Street

Gy City

State or Couniry Postal Code State or Country Postal Code

SIGNATURE DATE

Full Legal Name of Next Fnverstor (First and Middie + FAMILY NAME or SURNAME)

Residence Address — Street Muailing Address - Street

City City

State or Conntry Postal Code Svate or Country Postal Code
DaTE

SICNATURE
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PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1

Stylesheet Version v1.2 EPAS ID: PAT2661329

SUBMISSION TYPE: NEW ASSIGNMENT
NATURE OF CONVEYANCE: ASSIGNMENT

CONVEYING PARTY DATA

| Name || Execution Date |
[HUNG-KUO YU 11210612013 |
[CHAO-HSIANG YANG |112/06/2013 |

RECEIVING PARTY DATA

[Name: |IABILITY OPTO-ELECTRONICS TECHNOLOGY CO., LTD |
street Address:  |[2F., NO. 33, KEYA RD., DAYA DIST. |
lcity: | TAICHUNG CITY |
|state/Country: | TAIWAN |
[Postal Code: 42881 |

PROPERTY NUMBERS Total: 1

Property Type Number

Application Number: 14141665

CORRESPONDENCE DATA

Fax Number: (816)421-5547
Phone: 816-474-6550
Email: smlewis@shb.com
Correspondence will be sent via US Mail when the email attempt is unsuccessful.
Correspondent Name: SHOOK, HARDY & BACON LLP INTELLECTUAL PR
Address Line 1: 2555 GRAND BLVD
Address Line 4: KANSAS CITY, MISSOURI 64108-2613
ATTORNEY DOCKET NUMBER: S1IP.201299
NAME OF SUBMITTER: THOMAS T. MOGA
Signature: /Thomas T. Moga/
Date: 12/27/2013
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H This document serves as an Oath/Declaration (37 CFR 1.63).

Total Attachments: 3

source=S11P201299DeclarationandAssignment#page 1.tif
source=S11P201299DeclarationandAssignment#page2.tif
source=S11P201299DeclarationandAssignment#page3.tif
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ATTORNEY DOCKET NO.:

COMBINED DECLARATION FOR UTILITY OR DESIGN PATENT APPLICATION,
ASSIGNMENT AND APPOINTMENT OF ATTORNEY (37 C.F.R. §1.63)

(Earliest US or PCT application filing date must be on or afier September 16, 2012)

As the below named inventor(s), I hereby declare that:
This declaration is directed to:
B The attached application,
[] US or PCT International Application No. filed on

The TITLE of Invention is:
LENS ASSEMBLY

I made or authorized the making of an application for the invention (design, if applicable) identified by the above Title.

I believe that T am the original inventor or an original joint inventor of the invention (design, if applicable) claimed in the
application.

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

1 hereby state that I have reviewed and understand the contents of the above-identified application, including the claims;
and 1 understand and am competent to execute this Declaration for Utility or Design Patent Application and
Appointment of Attorney.

I am aware of and acknowledge the duty to disclose information which is material to the patentability of this application
in accordance with Title 37, Code of Federal Regulations, §1.56

POWER OF ATTORNEY & CORRESPONDENCE ADDRESS

I hereby appoint the practitioners of Shook, Hardy & Bacon L.L.P.

associated with CUSTOMER NUMBER 05251 as my attorneys or agents to prosecute this application and transact
all business in the United States Patent and Trademark Office connected therewith. Please direct all correspondence to
the address associated with the above-noted Customer Number.

ASSIGNMENT & APPLICANT INFORMATION

WHEREAS, 1/We, whose full legal names, mailing addresses and residence addresses appear below hereinafter
referred to as ASSIGNOR, have invented certain new and useful improvements in the application identified above
(hereinafter referred to as THE INVENTION or design, if applicable) for which a patent is sought;

WHEREAS, ABILITY OPTO-ELECTRONICS TECHNOLOGY CO., LTD., whose mailing address is 2F., No.
33. Keya Rd.. Daya Dist..Taichung_City., Taiwan (hereinafter referred to as ASSIGNEE), is desirous of acquiring the
entire right, title and interest in and to said application and the invention(s) and improvement(s) therein disclosed, for the
United States of America, and any Letters Patent which may issue therefor in the United States and all divisions,
continuations, reissues, renewals and/or extensions thereof.

NOW, THEREFORE, for good and valuable consideration, receipt of which is hereby acknowledged, we,
ASSIGNOR does hereby assign, sell, transfer and set over unto the ASSIGNEE the entire right, title and interest in and
to said application and the invention(s) and improvement(s) therein disclosed, for the United States of America, and any
Letters Patent which may issue therefor in the United States and all divisions, continuations, reissues, renewals and/or
extensions thereof, said ASSIGNEE to have and to hold the interests herein assigned to the full ends of the terms of said
Letters Patent and any and all divisions, continuations, reissues, renewals and/or extensions thereof, respectively, as fully
and entirely as the same would have been held and enjoyed by the ASSIGNOR had this assignment not been made.

ACCORDINGLY, ASSIGNOR hereby acknowledges ASSIGNEE as sole APPLICANT for and to said
INVENTION (design, if applicable) as defined under 7Zitle 37, Code of Federal Regulations §§1.42 and 1.46, and as
defined and recognized under all available international conventions and treaties in respect of said INVENTION (design,
if applicable).
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Declaration For Utility or Design Patent Application ATTORNEY DOCKET NO.:
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ALSO, ASSIGNOR hereby agrees to execute any documenls that legally may be required in connection with the
filing, prosecution and maintenance of said application or any other patent application(s) or inventor certificate(s) in the
United States, including additional documents that may be required to affirm the rights of ASSIGNEE in and to said
INVENTION, all without further consideration. ASSIGNOR also agrees, without further consideration and at
ASSIGNEE'S expense, to identify and communicate to ASSIGNEE at ASSIGNEE'S request documents and information
concerning the INVENTION (design, if applicable) that are within ASSIGNOR'S possession or control, and to provide
further assurances and testimony on behalf of ASSIGNEE that lawfully may be required of ASSIGNOR in respect of the
prosecution, maintenance and defense of any patent application or patent encompassed within the terms of this
instrument.  ASSIGNOR'S obligations under this instrument shall extend to ASSIGNOR'S heirs, executors,
administrators and other legal representatives.

ASSIGNOR hereby authorizes and requests the Commissioner of Patents and Trademarks to issue any and all
United States Letters Patent referred to above to ASSIGNEE of the entire right, title and interest in and to the same, for
ASSIGNEE'S sole use and behalf; and for the use and behalf of ASSIGNEE'S legal representatives and successors, to the
full end of the term for which such Letters patent may be granted, as fully and entirely as the same would have been held
by ASSIGNOR had this assignment and sale not been made.

Fult Legal Name of First or Sole Inventor (First and Middte + FAMILY NAME or SURNAME)
Hung-Kuo YU
Residence Address ~ Streef Mailing Address - Street
2F., No. 33, Keya Rd., Daya Dist. 2F., No. 33, Keya Rd., Daya Dist.
City City
Taichung City Taichung City
State or Country Pastal Code State or Country Postal Code
Taiwan 42881 Taiwan 42881
Siexarvry L T,,' (/ - ) - Dare
iy 2 s d K,
7%} 7 2/ ?& HVVH?{ {Q&U Tﬁk December 6, 2013
Y]

[& See following pages for additienal joint inventors,
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ATTORNEY DOCKET NO.:

Full Legal Name of Next Inventor (First und Middle + FAMILY NAME or SURNAME)

Chao-Hsiang YANG

Residence Address - Street

2F., No. 33, Keya Rd., Daya Dist.

Mailing Address — Street

2F., No. 33, Keya Rd., Daya Dist.

Ciy

Taichung City

Ciy
Taichung City

Postal Code

42881

Sinte or Conntry

Taiwan

Posial Code
42881

State or Country

Taiwan

SIGNATURE

T W %

Dare

\ﬂjtnf‘ December 6, 2013

Chay ~ Hstong
L

3]

Full Legal Name of Next Inventor (First and Middle + FAMILY NAME or SURNAME)

Residence Address — Sireet

Muailing Address - Street

City

City

State or Conntry Postal Code State or Country Postal Code

SIGNATURE Dare

Full Legal Name of Next Inventor (First and Middle + FAMILY NAME or SURNAME)

Resideice Address - Street Mualting Address - Street

Gy City

State or Couniry Postal Code State or Country Postal Code

SIGNATURE DATE

Full Legal Name of Next Fnverstor (First and Middie + FAMILY NAME or SURNAME)

Residence Address — Street Muailing Address - Street

City City

State or Conntry Postal Code Svate or Country Postal Code
DaTE

SICNATURE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
14/141,665 12/27/2013 2872 1600 SIIP.201299 7 1
CONFIRMATION NO. 9554
5251 FILING RECEIPT
SHOOK, HARDY & BACON LLP
INTELLECTUAL PROPERTY DEPARTMENT O O
000000066007392

2555 GRAND BLVD
KANSAS CITY, MO 64108-2613

Date Mailed: 01/09/2014

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

Inventor(s)

Hung-Kuo Yu, Taichung City, TAIWAN;

Chao-Hsiang Yang, Taichung City, TAIWAN;
Applicant(s)

ABILITY OPTO-ELECTRONICS TECHNOLOGY CO., LTD., Taichung City, TAIWAN
Assignment For Published Patent Application

ABILITY OPTO-ELECTRONICS TECHNOLOGY CO., LTD., Taichung City, TAIWAN

Power of Attorney: The patent practitioners associated with Customer Number 05251

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

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
TAIWAN 10213525 09/02/2013

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 01/09/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/141,665

Projected Publication Date: 03/05/2015

Non-Publication Request: No
page 1 of 3
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Early Publication Request: No

Title

LENS ASSEMBLY
Preliminary Class

359

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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

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

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

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

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

NOT GRANTED

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

SelectUSA

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

Application or Docket Number

Substitute for Form PTO-875 14/141,665
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e .00 0) N/A N/A N/A N/A 280
SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A N/A 600
EXAMINATION FEE
N FEE N/A N/A N/A N/A 720
TOTAL CLAIMS . *
(37 CFR 1.16(i)) 7 minus 20= OR |« 80 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
L Total . i “ =
s (37 CF% ?.16(i)) Minus = OR |« =
= Independent * Minus | *** =
E (37 oiR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = _ OR M _
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(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY. DOCKET NO/TITLE |
14/141,665 12/27/2013 Hung-Kuo Yu SIIP.201299
CONFIRMATION NO. 9554
5251 POA ACCEPTANCE LETTER
SHOOK, HARDY & BACON LLP
INTELLECTUAL PROPERTY DEPARTMENT IR LIV
00000006600635

2555 GRAND BLVD

KANSAS CITY, MO 64108-2613
Date Mailed: 01/09/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 12/27/2013.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/btsebhatu/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent. )

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

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

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

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

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

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

6. Arecord in this system of records may be disclosed, as a routine use, to 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. Arecord 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. Avrecord 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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{ Not for submission under 37 CFR 1.99)
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Application Number 14141885

Filing Dals 2013-12-27

INFORMATION DISCLOSURE

Firal Named Inventor | Hung-Kuo Yu

STATEMENT BY APPLICANT

) o Art Unit 8yz

{ Not for submission under 37 CFR 1.88}
Examiner Name Stephone B. Allen
Attarney Docket Number SHP2(2e8

CERTIFICATION STATEMENT

Please see 37 CFR 1.87 and 1.98 {o make the appropriate seiection{s}:

That sach item of information contained in the information disclosurg siatement was first cited In any communication
[ ] from a forsign patent office in a counterpart foreign application nof more than three months prior to the filing of the
information disclosure statement. Saa 37 OFR 1.97{(e){1).

OR

That no dem of nformalion conlained i the information disclosure siatement was cited in a communication from a
foreigh palent office i a counderpant foreign application, and, o the kKnowledges of the person signing the ceriification
after making reasonable inquiry, no iam of information conlaingd in the information disclosure slglement was known o

[[] any individual designated in 37 CFR 1.58{c) mora than three months prior {0 the fling of the information disclosure
statament. Sae 37 CFR 1.87(e}2}.

[] Ses atiached certification statement,
[[] The fes sat forth in 37 CFR 1.17 {p} has been submited herewith.
%] A cedtification statement is not submitted harewith,

SIGNATURE

A signature of the applicant or representative is required in accordance with OFR 1.33, 10,18, Pleass see CFR 1.4{d} for the
form of the signature

Signature Thomas T. Mogs! Date {YYYY-MM-OD) 2150102

Nama/Print Trhomas T. Moga Regisiration Number 34,881

This collection of information is required by 37 CFR 1.87 and 1.88. The information is required 1o obtain or retain a banefil by the
public which is {0 file {and by the USPTO {0 process) an application. Confidentiaiily is governed by 35 U.8.C. 128 and 37 CFR
1.14. This collection is estimatad 1o taka 1 hour o complete, Including gathering, preparing and subwhitting the cormapleted
application form to the USPTO. Time will vary depending upon ths individual case. Any comments on the amount of time you
require o complate this form andfor suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.8. Depariment of Commerge, 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 1874 {P.L. 83-573} requires that you be given carlain informalion in conneclion with your submission of the
altached form related {0 a patent application or patent. Accordingly, pursuant (o the reguirements of the Act, pleass be advigsed
that: {1) the genaral authority for the oollection of this information is 35 U.S.C. 2{(b}{2}; {2} fumishing of the information solicited
is voluriary; and {3) the principal purpose for which tha information is used by the U.S. Patent and Trademark Office is to
process andior examing your submission related {0 a palent application or patent. I you do not fumish the requested
information, the U. 8. Patent and Trademark Office may not be able 0 process andior examing your submission, which may
result in termination of proceedings or abandanmeant of the application or expiralion of the patent.

The information provided by you in this form will be subject 1o the following rouling uses:
4 The information on this form will be treated confidentially 1o the extent allowed under the Freadom of Informalion Aot

{5 U.8.C. 552} and the Privacy Act {5 U.5.C. 552a}. Records from this system of records may be disclossd o the

Deparimant of Justice to delerming whether the Fresdom of information Act requirgs disciosure of these record s

A record from this system of records may be disciosed, as a rouline use, in the coursg of presenting evidence o a
court, magistrate, or adminigirative tribunal, including disclosuras 1o opposing counset in the course of settlement
nagoliations.

3. A record in this system of records may be disclossed, as a rouling use, {0 a Member of Congress submilting a
ragquest nvolving an individual, to whorm the record pertains, when the individual has requestad assistancs front the
Member with raspect {0 the subject matllier of the record.

4. A record in this system of records may be disclosed, as a rouling usea, 10 a contracior of the Agenay having need for
the information in order 1o perform a contract.  Recipiants of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuantio 5 U.8.C. 552a(m).

5. A record related o an Infernational Appiication filed under the Patent Cooparation Trealy in (his system of repords
may be disciosed, as a routine use, 1o the International Bureay of the World Inteflectual Property Organization, pursuant
1o the Patent Cooperation Trealy.

&, A record in this system of records may be disclosed, as a rouling usg, 10 ancther fadaral agency for purposes of
National Sacurity review {35 U 8 €. 181) and for review pursuant to the Alomic Energy Act {42 U S.C. 218{)).

o

A record from this system of records may be disclosed, as a routine use, 1o the Administrator, General Services, or
histher designee, during an inapection of records conducted by 38A as part of thal agency’s responsibility o
recommand improvemants in records management practivces and programs, under authority of 44 U.5.C. 2804 and
2806, Such disclosure shall be made in accordance with the GBA regulations govarning inapection of records for this
purpase, and any other relevant (e GSA or Commaerce) diractive. Such disclosura shall not be used 1o make
determinations abouwl individuals.

,O‘)

A record from this system of records may be disclosed, as a rouline use, {0 the public afier eithar publication of
the application pursuant fo 35 U.S.C. 122{b) or issuance of a patent pursuant 1o 35 U.8.C. 151, Further, a record
may be disclosed, subject to the fimitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned of in which the proceedings weare terminatad and which application is
referenced by sither a published application, an application open {0 public inspeclions or an issued palent.

w0

A record from this system of records may be disclosed, as a routine use, 1o a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a vinlation or polaniial viclation of law or reguiation.
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TBRBCHIEBFHEBITCIEBRBL Y Y. BABBRIFTRBTIYHCtOERE
SOXRTTATHBERRBAKRTI TATIERY. WHEAUN L OXATROROBETAE L E
WAL BT By -—HFKWCHEHAXINLEBBI -y Fr2Hh-> 7. BBL Y 0oX#H
MCHYEIBRBILI -y FOEIMNTE [mml] ATZ2H->7. BBRL > &, WEAD» Y
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BCEBEBINSITOL YXTHDVEREINISYHALCS., REWHERBMCEEINEL YT K.
FOEMAEET S, YOOIHEREK- 71 3.

(004 2]

R TEASNHORO®. YF. BPFLEILFOTBERN T IELEOCRY . WEAN
LOARKETERBITALAEABIPTRNINEB I EHTEOYT I. FRKIA1 9 HOEH
oL T7ZEE%EEH T .

F@EERE. . IBETAETINDNOBIHEAOBRHEFETENYL 2R, &8
CLOEXRLCHWBIILELVORBI -y Fr2HY., LEEBEXNZEK. REWHEWOL YXEE
L YZYFT3TYZR. LYZ2ROo/NMNBLECAENLBERNETRY . BBI1-_v 20X #
FTRAETONBLELTRY 2L, BEL Y ET4HOL YDV ERTITCYTHRMY T
3 .

trow#gECcHFLZZ, THBBEIZvy FOREIF TS [mm] WTL ¥YHIEQEK., Liee T
OBNEITHFEAEBBI-_vFOXBPIACHE->-ELERIEBERTIIEOYTI. f£>7. B
AR, EROROB LS HHrEHITLN., EROFHLCEIHLENMNERINEBEBALCH
S TR ROMBRYLIEBGBHA L FEAL2RTLATIETHLO XIHP £ 2 0 F6 8K
1H [mml] ATYRIEITYETRETE. BF. R T EHEKIA1 FE#HOEHLCH L) T
tE#% YT 3.

BBL Y EEXNTIL VAR, EBONZOWME, BABBRICHTIEITL LY VY
v omEIEFTRRL. BBEBEOoM L I ENHIC. YL Y XHANRES (CEEHT
STCYMEFLLY, NREFHMBECOCRBRBEINIBBRI-_y FCH- 7L Y TIHER
tHt L3I EBEOEONP—HNE2HY . L YA FITA4AREATIATFHOENE ., L
TEEDELtorOCEANSAEXRYOLRXT. £, BBI1-v FONBRILELTRIFE. %O
BBL Y ETENXNTIEL YZAXONBEEHET N, o, BROWCL Y XTDOHE¥XZ
PRI A B SsZULET. LHALAEDE, HEXEHP NI BGNELIEY., LYyZomI
RETHERISICYDPRAE YL IS. AFHETRX. BEL VXA EFT4HEBEXYL 201807,
FROUV Y ERALIEMDOIWMERIEICYLEKY . BL YZ QL Y XHOHEEZ
ONBILOBERERAWITIITCVYERTIOR., VYAOMIBETHRTICUYDNER Y
RUB. Tvs3BEBHERomECcCEEMNEBEE YR .

TLER. MBI - v 2 oBEBLETRIENCEK. tOBBL DX THEXT SEL ¥ X
C>2U7. " BRI IAFARCEL LYV 7T IAF v I8P BRIV VT ORI EIE
PLZODYRERLD.

LBAL.,. 7T XAF vy V7HPLEETLROBMERTLDPRTFOEL., 270 Y X ¥7rT
AFv I YT 2R TEIY. RECLKY L YT 2RoBRaENETEILZLET YD
Tm¥ERAZLEY. COLPLEBEERUAECLIBAMNBEORSHE. EBROBABEBR
TEBEL. Do -+ 72— AEBEITREADEZLORLEBBEE (WhP I N> 7
—AAIFAOBBEE) CHHNIZHRCHEYRI. EERLEXRBERT 2HhNLEER
Ly FHRATOEND., BRCYy FOHBATIELRED KRBT L. BRI BL®H ST
BEMECRI . . XY 72— WX RNOBBEREBER. €t ¥t v EHEEFEHEYL 7T
CMORERCCYETEaDOEt, BEREIDEELEEH T RIAREZIN-—FT I HAZ
Hhd. -7, BEREFTCPELOIFHORSZSHAOBER, EEHFHOHREZTAOEBHLC ( b~
EFFECYLPOQRIYERBRCE->-7ZLUIAEALH. BEEEXNLBCBAMEETHINET I ¥, E
REPETEREIFHOBEMGHRICBILTIEDLETL H 0.
CThEBERTIEHLLCE., DB YEIROUL YT EFTZIL YA YL, DR IYE TR
OEL YRYMDBEALVYETIHORALY YRR ETEOLC RN LEZ?TAF v O YR 2HNT §
YED. TRHICELEY . BEBEL VA 2ROFOBEMATHARLEDYL E., 2T X F v Il Y
ZOBRBMAOHRBMDENTI AR ICYDPETF . BELXILBOBANELHANOFSETEL
VAYRAL YT PHEHEZEITCICYDTEYRT . BBL Y ECOLTHER YT I ED
PR, XN EBEEYNTERINAY, IXBEXZEABEZHYY I KEBEBXOBBEL > I
BEYRZ. 2F. BBEL X EHMNLEOoBER YT I Y. MBI Zv FHRXB LR B
tT2HELHED .

HP, Ex. 1004
Page 103

10

20

30

40

50



(13) JP 2004 102234 A 2004.4.2

004 38]

FRIAI1 I HOFEHREL, XEXTERD T AT IEBARBBERT Y. COBKRBERTIOXLE
TBRBCOCREXZBREITH/BITIEBRL YA Y. BEABEBRITRATIEIYHC OB RE
SORXRENAINBERBBRT ETAEITIERY. WAL OXANBOROB EE L E
XBHHLBLEIT BYHF-—HEKNWCERXINEBBRI-_v F2Z2H->7. BBRL > 0oX#@5H
MCHTIBMBI-y POETH T DB [mMmml] UWT2HY. BBL YT YL ZHERIET H
L1 7P —JACEHOBRBL YT ETHELI. YLUIHEXNETHE-7L .
fTEEBwzx, MBAUVESHERIACHORBL X EFHBEHEIFICVYICLY . ATEL ENWE
t. BE8t. eBELFOANATHELIBBEI v F TEERT I .

(004 4]

BRIAZ OSSO EHLE., HXKIA18XEK19acHoBmBI-v ~THELI. YT HENX
TER-7OE. MHAEBENPE., M2 LEBBEB I -_v P EBE T ST YICKY . MBI,
BRELEUVEBEORBRBIALKEEHRATERT S .

(00451

(REE O E QK]

AREBFOEBBEEITE1. 2CENZHBET I . M1 EAEBBEELEIHE LI - v + b
OOMBERTRL,. B2HEKBBILI-_v Frb 00BBEIROXBICHE-LMERZ2H I .
faEBB1-vy tHh O, XELTHELOE 1 TETIEARBBERTIYLZOCMOS B/
X—S 0y H% B 1Y, COAX—OYYBE1OXRBEEEDLD 1o LCHREFEBRTHEE T
tIBBEFR1IO0Y. A X—F 0S5 1 ETRBTIYHRHICLYOBEIESORZTTHS
SEERARI 4L TR TIERI 2 Y. WD OX AWAOROB ¥A L EX I
PYLRIFEEYLZO HEHIYTHEL. ChRYuDN-—HFHCOHXINZL .
(0045861

LM X—»oy Y0 1E&k. YOZNXWNOoFHOFRFIC. BR (XEEERT) 23X
TWCEBEITNLAE, TAB YL 7TOXRELXTHEE S 1R INLZIHY ., COBBEICEE
SNE@DBL I bHTEINLTNI. AHIESNEIBRET. SBREFIEAXRFHEEBLESE
HEBSIIMBDOBH Y, BESTBHTTVILNGBESCERITISIA/DEBRBY., CTOoF7
YILES TRV TEBESEN TN TICSULESTENLLHEEINTNI. 1. 1 X
- YUY YL 1 O0OFXRWOFHOMBEHFEICHK. ROy F (IREB) PEEI N 7FH
D, T7AYWENLZEBRDZ2CERINL I . A X—2ryH b 1. XEREDD
TaPVLOoOESBHITYILNYUVESTFOBRESECEREL., 741 YWENL ZTH
Wb 2 LtomMEQo@OBICEANTI. CT2. YREERES., U(=R-Y) ARYEESE
SYoeERE. V(=B Y)REKEBEYEELESYOBRZERES2H 3.

H., BRABRBRIKXLECMOSROI X—rrayH CREITNLIEORER (. CC
DFoMotoTEAL ZE R L),

o004 7]

Wb 2F.,. YO —FHLZLEAX—y1YyH4b5 1Rkt #H53FTXRTIXKTFRD
20 XFHFWD 20 02FH (/1 X—0ry9b 1 YRS YMOE) Tt — Ko ERK
ITNEZ7LFY7LEWRBIZ b YTEX TS,

XEFWDE 20k, REACKRIVNESROESEERAYy R TRLZHY ., YO —F
BRZ2AARALEAAXAX—30Y Y B 1074 YWYEKREIL, EERZ27L £y 7L EWD
2 b YEHEIN TS .

JLF Yy 7 LERD 2 bR, Lo YO0 —mE TR FEL 2a ¥YERIN. O
HRBCHITELNEIBRNEZETS 4L ETENLZXRHFRS 2o v BO®w (A, REL
Ty FFERUAEALIUKEMATINMA@TB) ¥YEEHKL . I FaBHLL A X—0rY
b1 TRBITIEHOBEERC7O0v 7 ESoHBETIFYEY . £, P¥YILYUVES
FHBE@BALALEYFTICYETREYTI. T, ZJLFYTLEED 2 bOEF
FRmorBEIHNT BIXEXEBEEEHEL., TOXEFHCXY., SHAFWRE 2L 7254
BhmJIonsremREacEaEtsr0 3.
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RIS AL 3RVBBRAEFFI1IO0OCHUTZHEAT & . #6301k, EWD 20K FR
B2aRHYIAX—O0IYYDHIDPRIVNAEFODLCIEIZIAX -V YYDH1EXOD
RNACHEML EREZ2EBCLYVEERBEINLZNE. L7, BBEXFHR1 0K #5b

SORPBCHEMARFTIINLZUL) S .
(004 9]
M2UCRT LI, BBEEFZ 10X, WHEAIN ORI ROAT EHC IR (KRIHIBR)
i)xy!\74)l/924¥ WHEMHNLETL XL, BYS, 2L y2L 2, 3L v
AL3, 4L YyXL4oOE2 #FAbBIRNCXHFEETNLEBBL A Y., TAL 713
,CQMQ%%%1om\%v/2L1,Lz,La,L4?ﬁb7\4x—wﬂ>#5

TOXBEBRTLE 1AW ULIRTRBOBBEIAIEHDOE02Z2HIE. . B2 2K
EREWMER, FRAETHRAYLZHY . B2CHFY I — ol ERBL XL 1, L2, L
3, L4oHBEBT IHEWML YT 3.

FR|IRIv 74 F24E&. RIBRANFEETETIHBHLLEFH T N, ®bH 30
MERWBDCEBINL T 3.
TE.BVSK. BB Y X2ROQOF Iy N-—FRETIHETEL 2L I .

005 0]

TE 3k, WD 2ICEEBEBEININ—Z&EXDBDB Y., F4 L yXTL4ERBTIL Y
ZRILPEBY. LYXTRILPBEBYLELKY2ZOL YZXL 1. L2, L3, L4 THKE
TELYZIMaAbTY¥ HEx., Chupr—FKWNCELEINZ2KNCHBEEKXR ERKT I

TE.LYZEITALBET. LYZRILPBEB, N—ZHKBBHEH. — WO ELHL TN EIK
2. Sxov )\ BRBrEA—@LEtYyRILTIC,BEITNLZTHLI.
FRLYZEBIZLBT, LYXTARLP»EE. RN—Z2ELbE. BEHCHL 7. WEAHD
LCOMEBYRIXRICEEINL. UFPNETBERENRNT. X— KBk, REIFERT
AFL. TORMWES., LYXERLYEE TEEMTI. X—XHKE600RNAMLICKEIERY
PRI, 0, LYXARLYOEGOSABLECEKBERDREIN. TR EXEAELR
ﬁ%b?ﬁ%ﬁ?’ﬂzefﬁ,\1/71"7]'\)1/7"5GDZ~l/\/Z"*ﬂ:'Z57J:‘)f*Z®W"@(:Z)"K?

(v LYXKRLY B B8QORMAIC. YAMWMADBTERMTE. LYXARLYDE 6 ONAEME
tcErErmEIN. M. YZWA b TOSABLECHKERYHTX TN, O
LXEELCHEBL 7E/BIN S .

(005611

CTC.BLYXAL1I~LA4C>TZ-PBHET S .
B Yy ZHEXOBE LI v bR, XY -—HLREACKIFEM2002-08388
O5ICctR#INLzI. PHIBXA2002-08838B05Ca#@INLZTZNE YA
QL YAEX., 2ZOL YT ETTAF v 7L Yy YL, By RSEEKEY TMIIL
EYAL72Z2HE. LHBLBEDY, YO —-—F2F., 727TXAF v 7L Y&, BEXILCHBL 7
BEMEZTLEFEL, BRUBOEHIPAFLCBIYINITHMEI - LK. . MNBEORIB
VRAREETINROBBRECHFLIZIE. L YXTOAEBHBTAEL RO, L):(’)\?’Z/\/
72— AZAPTRATHIBENLZL . LYVEBEBELREABBERTTROUIBRCEK. LB
%m$3?%mmﬁ?$ﬁuﬁ®xtﬁ 5 3. %b?\$¥m£®®m&1_vh5o
OXFRICERINEBL > ZL1~L4H\MTEﬁT%WE&UI%EE%KEN?
SHWEBOMHBER > 7 1) 3.
TEBUVYAL I ~LA4EBRTIN., LIDPZIAMB_DPLEEREIN. L2~L 4>
TRAF v IR HPLIEEINL TS .
MEZ2EK. BBXE2A0N\BLTENYL.,. BAVERBROBABERTI Z2H->7E. B
RCvy FHMAIT L, BRYLZTEZEXAD (XERED) oBAV A ZONMNTVEOHREREY
N7ZLWi3. COLTHEBAYAZONMNT IIBEABERIOVOBBRL AKX, BUOUEA ¥
EEﬁ'a‘q”ZFd))I” RROE R BHETE(CTIREDNHI LD, B YT O E X Z O
EDABRY KT A RS TLET. o7 WENICKYRETITNIDPZTAL Y 2R
IZ»I“EX’*Z.,@*E—)‘Z‘%I/JZ"L2~L4t1t)3‘“ﬂ%7°317‘v7“5#ﬂ¥b7%9‘.£
XY BEINLZOE. 2L7Z. LYRXRL2~L4@kx, HFRAETBCXYTHEIN IO
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YR8, BLYXONRBEC7ZYYBERVICYNTRZHE. F4L XL 4E&, #
Xﬁth%ﬁ?b‘“%EX%";‘737‘/%ﬁ"Zﬁb B 77y onERANo @IC KM &R
mINTHLE. L7, COMUBLCEK. FEALIYILAMYOT7TYIBPYHL HRAF
N3. COR. BBEL YZXLI3YFLL YZTLA4 YK, YOXBH—HIILIIC, Y
ks enzig.

B3ILYATL3AK., F2LYXL2YRLIZABPRERTISYYIBEAEL. B3%T 5 Y
:/“%BG)HHZME'J(DEEICEKIEI%BZ)\ﬁ/ﬁS??‘fL‘ZL)Z L7, COMBLCREK. 2L YL 20
YOT7ZYIBYRHC ORENT. COBR., B2 L VXL 2 3 3 ¥k, ¢
OXBEH-—RIT I LT, UBEFEHRINL T I .

E2L YRL2BE. B1LYRXL1 YKL ZHRBIARTRITYYHBEREL. ¥%7 T Y
rHMoWKRAoTmDCEAMBHAFTHIN 71 3. %b? CoMBICK. 1L YL 1H
hRAFNE. COR., 1L YyZL1YSH2L Y L2Y¥YRE, 20X —T §K7

. MEBEFmEIn=zl i.
f£>7. BL>AL1~L4G.,. BROQ7ZYBENLZ. EREHETTYICKY .,
HEoOXHPr27ZRA-—ERLC—BILEITCYHRTEZH I .
L7, B YA LZ2~LA40BFMBRBIOTB oMM OREEHTHBERTIC KXY O s
REYTITCYHBFISOR. BLYXL1, L2, L3, L4oX@TmBEREFNMED
RETHRITICYDIEZHI. ChLLoEh, XFROBEFPUZREODLETREC
YDHEYRE., T MHPUZTHEB YR EEKO@m EERS 70 3.
[0065b 2]
BEL>>XL1~L4c>02Z. LR ESLNT L E L2, b 30HAEART 3.
XBE3Q0L YXARILPEBRERLYOBRYLIMEBNMEAEINLELEEEAGKRZH) . 2+t 0
EHOQFRTDPAFLKEBINL,. DX TBEATHI. thhE. LYW TR, X0
BKRYRIHBHLEEINELEFEABRZ2HY . TOEHOFREHLARATFCERIN. &
nﬁi‘t%‘ﬁ)ﬂ?‘t?ﬁ*&b?. L > ZARLYBEBEBORBRE. 41 YXL4OHTBYEFEL L
BMEINL., BZBLLYXLALETBMTICOYRE. LYZRILIBBOFINBRBYBL L Y
ZL4@%%X?—ﬂ?Z&?EMER@?ZCXﬂﬂ%?%Ze%LY\%b72L1
~L4EAEIRLELTIC. ERGhE Vv ERER. LYZARLTBEBERLYZTMWMAET
TREBITSY, BROEKARKY . EREDEVNEREOL YL 1 ~LA4RrRERETN
N—ZH®B56, LYXERLYSEBERDL YZWRxbTOoFINRYBL XL 1~L40
X@wEr 7A@ EC-BITUIDLTREZEZHS. BH. L YA ERKLTE6FOFNBEHA
X—=—0yYbh 1 0oXSELTBRELI10a0FMNY—BTILTIC. HwbH 3k, B 21T
ﬁb7@”“ﬁ?nz Bd. EH3F. LYXZRIILYPDbE6ONBABELERNETD #+2
ZE4L yZLA4ERZBL. $2. LYZWAXbTORETOHF 2851 L YyZTL10%AOD
#?iﬁb\%QMQWHWQHTnE%D AL1. L2, L3, LA4ARCHERLBIE
BEYHRSTU 3.
TVR.N—ZBEELB YL YRXRANYESBYREEZBORYFOoFMNEILZEL YL 1~
L4oX@y —HIT3o2. L YZARILYDEEOOELBIFCL)EERENrRRCHE 3 &
‘I“/rx—‘/"ﬂ‘*7‘51I“H?Z%I/‘Z"L1~L4G)4IL1’§*E§H‘*‘?‘Z“X7J“‘J%E?%Z
RH . LRV YZAOULEHBMBRICEK. N—ZXHEDBDB YL YXARILYPESBYEEBERE
ni3.
{0056 81
= N Ko 3oMBEWMIRE., 2L YyXL2YBILVYRXL3IYORMEAO® 3L YXL
3YBL L YXLL4 YORBMICHEK., YN NFE1OBXTYTIAD21, B20BXVAD22
RUOBIOBEXTAV23INMEEINLZOLE. PHIEXTYTIATZ 21, 22, 23Rk%h
YNAFOREDODETEL. BBICFSLADAZXO DIy P FERY L ZEEINZL) S .
BYZ7 21, 22, 23@&. WrntXtTENTIAFERoBHOPINTHIEORNZD

BEBRAMLBZRYY L ZHY., UFThovIZ7 21, 22, 23R>N7E. BZBEBENRNOF
WBREXBL YZL 1 ~LA40oX@MY—"HTILTICERINLZH I,
{005 4]
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1T OBEXTYZA7 21K, IRFLEKRTIC HKHSOWAEMBEDCEZRTERINLZL S .
COBX YAV 22K, BIVYXLIOMBACEEIN. F2L XL 2Y¥5H3L
AL3YCHERING. BI3OBXTYTIV 23Rk, B4L YA L40oMBRICEE TN
Z3 L YXLRIYB4 L YL 4 YICHEBETNL S,

2H.H3LVYIL3IYBLL YXLA4 YR, YWY MBRNCEX Y722, 230
BKMBEOE#PHBEINZHY . EL YT L2~L40 AaREBCHIIEEBERHTCY
EF¥REPTROIEBEYRER SO Z.

{0056 561

HELERYSYBBEBX YT 21 22, 23yvyoEZOERICKY . WHERAY B AR
LeX»®&L >XL1, L2, L8, L4 YyYXRREWMABRAOHMMCART I Y ERHLL
T ZAbR TV ZFZOoEEERLIC Xﬂ‘&?é’,

(00561

TRV EBEI-v PO 0DBERERCHDZHIFET S. 3K, MEI-v b0 TiE
FIHRAYLZOBESEEHI1I00CKBLARETRT. £, BMAIKEFEFZH100
oMM Oy VE2H I .

MBI -y B0, Bl BEXIFIRILCHYT S K5 30K KFE T
C00FH (RERXRTRBUWTETDYT I) CEY LN, RERABOTHCHEHITIME
CEEHR TN I .

YL7. BBI-vFHO0OODHBEFRmI b 4K, MEEEH 10005 MME 1 01 ¥
eI, BEESCEEZREESEFoBRBBES THMAT 1T 01 AMCRDT 3.

—FH. BEEEH 100k, B4CRTKIC. BT HEQNCHBT I YHLC, BLE
CHBRLAEZ7O7F LERASTIHNMEAELE (CPU) 101 Y. BEEETF-—DCLVZTHAD
TEENOANWLBEOY, TEROT—YOMCHBBLERBEEIRRTIIRRIP 70 ¥.
S8y —NYOROBRBEHRBEGIZTRTIAVOERBAGST I O Y. BHEEEH100
QYRTL7O07 FLPBEULNE 7?0775 LR0BX I DFORERB T — Y FEEEL 7
NDI3EEH (ROM) 91 ¥, BIMB1O0I1RE>TEAITNIZBBUE>O7 T LT
-5, BLARLEBET—Y, RUUEBBL -y FBORKYVBET—IYFT—HWICHEMN
TEIFEERBYLZRLLBLNLI R0 —HIEED (RAM) 92 v ETHmr70 3.

L7 BBIZy FH OBV ANINEEBBESK. LE%%%%%100@MM%P
LY., BB 2CEEINLELY . FURKRERRBTOZRRINL., TBICEK. BERBEED
BOENL 7ZHMBHEHRYL ZHBPLOEFEINS .

fo0b 71

[ = 5 /)

RIC. BBL X oft& >0z, ERM1, 2, 3, 4CcH>ZHRBAT I N, B
HOCNICREINISEOZE B L. CT7, BXEHNCERT ILESETREOE) 25 3

N -

f BB AR OKE A B

f B TNy 7 72—

F CF v N —

2Y - EAEMEENARR (BEHRBBRRTOEMITAXBELCHY ITARRK)
R T EVHOBEXZ

D T ETHO#W -HER

Nd L YyYZHMNOdBRZ2OEINE

v d L YA 7 v N

{0056 8]

TE.BEEHACHLZ., FEAOMRKRK., BOBRKREITRRYLEXBIT@MEXBYL LE
TERRCHI) 7. BB EXZFTR., AHEEHETK ., FRETHETETAL. AB. ASB.
A10.A1T2YLZUTO TRRE] 2R,

(0056 91
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_ h%/R
1+JI-(1+ K)I/R?

BL. h=V Y?+Z7

+Ah*+Ash®+Ash®+Aioh'°+A2h!?

(00601
BEEARBAOZwRA 1. 2CH A ABORBL YLORRNAMEARZEH 3 .
(%1 2MmwH) 10
LYy ZF—35%%1. 2. 3R,
(006 1]
[& 1]
(S2HEM 1)
f=4. 191 mm fB=1. 795 mm F=2. 88 2Y=5. 08 mm
HES R (mm) D (mm) Nd vd
1 4. 425 1.10 1. 58313 59. 4 20
2 -9.128 0. 20
w7y o 0. 20

3 -3. 207 1. 20 1. 53040 56. 0

4 -1. 092 0. 34

5 -0.726 0. 86 1. 58300 30. 0

b -1. 524 0.10

7 2. 538 1. 14 1. 53040 56. 0 30

8 2. 712
(006 2]
(% 2]
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£ 4m|

$£5mH

% 6m

£7m

8

(18)

FEERME %21
K= 9.21940
A4= -1. 90800
A6=3.78880
A8= -1. 01770
A10= 1.61350
= -2. 43830
Ad=1.33880
A6= 1.41590
A8= 9. 87250
A10= 2.11700
= —1. 91890
Ad=1.13150
A6=8.99300
A8= -3. 76430
A10= 6.11200
A12= -3. 26330
= -3. 37000
A4=8.35040
Ab= 2. 41350
A8= -5.17700
A10= -3. 05050
A12= 1.39000
K= —-11. 9490
Ad4= -2. 26290
A6= -1. 73770
A8= 1.64710
A10= -3. 32140
A12= -1. 80240
= —4. 42490
Ad= -4. 22960
A6= 9. 36890
A8= -2. 19520 X
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R 1
(1), (18) L/2Y 1. 36
(2), (5), (19) f12/f 0. 55
(3), (6) {{v1+v2)/2)-v3 27. 7
(7). (9) R5/{(N3-1) - f) -0. 30
(8) fa/f 0. 41
(10), (14) X-X0 h=hmax (2. 2mm)
—-0. 0758
h=0. 7 X hmax
-0. 0169
h=0. 5 X hmax
-(. 0050
(13), (17) | /234 | 0. 46
(20) vP-vN 26. 0
(006 4)

MFLI1EXEIL Y., L2BEBE2LYX. L3&XxHL3L VX,
MY ERT. BoxER/AIoRZEE (FEEWEE. En N E.
AYWE)Y 2H 98 .

B1LYZLIRKRYPSIHFHDY BT L.

L4@Es4lL X, 8K
EHXE. XUT 2N

B2LyXL2H L8B4 L YL 4K, K

VZL 74RO 7T AT v 720 YyX2, BRUNRKELZLO. 01 BUT2HI. ££. B
L YZLIBFARYDI—REXAPMPRODZ7PT AT v 7L &, BRORKEFZXO. 4 %2H

BH., PTATF vy VPP OBELCLIENMENLOTILERICRIRBRY 2H I . TN &K
D, BB (20[Cl)YecxEL+30[C] EBEONYy 27 2—DREFILE (AFfB)
E+0. 001 [mml ¥xn3.
(00651
(& 4]
HIRTOREIRE BBt CTOREIRE

F2LX, F4L X 1. 5304 1. 5276

EI3IL X 1. 5830 1. 5788
o006 6]
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(20) JP 2004 102234 A 2004.4.2

(RmEH 2)

L YZXF7F—-9ERDE, 6. TCRT.
(oo0o6171

(%51

(Rhefl 2)
f=4.200mm  fB=1. 791 mm F=2. 88 2Y=5. 08 mm

mES R (mm) D (mm) Nd vd
1 3. 917 1. 10 1. 51633 64. 1
2 -8. 052 0. 20
®rY ©o 0. 20
3 -3. 422 1. 20 1. 53040 56. 0
4 -1. 083 0. 31
5 -0.732 0. 86 1. 58300 30.0
6 -1. 527 0.10
7 2. 426 1. 07 1. 53040 56. 0
8 2. 322
(00681
(& 6]
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£8m

(21

FETKE (REL
K= 9.31360
Ad= -3. 44480 X 1072
A6= 5. 08930 X 1072
A8= -1.53070 X 107!
A10= 1.61750 X 107
K= -4. 31080 X 107"
A4= 1.22030 X 107!
A6= —1. 44230 X 102
A8= 1.37060 X 1072
A10= 9. 35930 X 1073
K= -2.00120
Ad= 1.12270 X 107!
A6= 2.28080 X 1073
A8= -8. 64850 X 1073
A10= T7.55610 X 1078
A12= -2.07840 X 1073
K= —6. 31350 X 107!
A4= 8. 67650 X 1072
A6= 2.05150 X 1072
A8= -8. 87260 X 1073
A10= -1. 70460 X 1073
A12=1.04610 X 1073
K= -10. 5550
Ad= -2. 40450 X 102
A6= -1. 81580 x 1078
A8= 1.68150 x 103
A10= -3.21750 X 104
A12= -1.78030 X 1074
= —-4. 87370
Ad= —4.23390 X 102
A6= 9.32800 x 1073
A8= -2. 20080 x 1073
A10= 2.16970 X 10
A12= -1. 49000 X 10°°

JP 2004 102234 A 2004.4.2
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(22) JP 2004 102234 A 2004.4.2

EHER 2
(1), (18) L/2Y 1. 34
(2), (5, (19) f12/f 0. 54
(3), (6) {v1+v2)/2}- 30.1
(7), (9) R5/{(N3-1) - f} -0. 30
(8) fa/f 0. 40
(100, (14) X—X0 h=hmax (2. 2mm)
-0. 0757
h=0. 7 X hmax
-0. 0170
h=0. 5> hmax
-0. 0050
(13), (17) | f/1234 | 0. 43
(20) vP-uN 26. 0
(00701
BTHEERMZONZE (BERE., FAaRE, THRE., XUFP(ZF7LITRE) &
» 3
BILYZLIBRPTAFARASEHRAINL, B2LYZL2HL0EL4L YL 4. &
VAL 74 YRO7TAFv Il YT B, ﬁm&J$ 0. 01 %MUNT2H3. ££. &
3L YZL3BAVI-—RAAFROZ7TIZAF v 7L Y272, BRRKEZXO. 4%2H
3.
BE., 7S AF v PPN OBELCLIBEMENLOTLRERBCRTEY 2HIT. ON &
D, BB (20 [Cl)yecwuL+30 [l tB8sHoNYy D7 2—D2AFtE (AFfB)
H+0. 001 [mml ¥xn73.
(oo 711
[& 8]
HRTOREIRE BRI CTOREIFE
E2L X, Ba4L X 1. 5304 1. 5276
EmEIL X 1. 5830 1. 5788
o007 2]
(%3 =1
LYZF—¥%E%R9. 10. 11. 120L0F7.
HP, Ex. 1004
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(23) JP 2004 102234 A 2004.4.2

(007 3]
(% 9]
(RHEH) 3)
f=5.309 mm  fB=0. 511 mm F=2. 88 2Y=6. 48 mm
BES R (mm) D (mm) Nd vd
wY co 0. 00
1 3. 227 1. 27 1.69680 555 10
2 -87.050 0.44
3 -3.364 1.40 1.52500 56.0
4 -1.626  0.35
5 -1. 021 0. 90 1.58300 30.0
6 -2.147  0.10
7 2. 462 1. 10 1.52500 56.0
8 2. 283 1. 00 20
9 co 0. 30 1.51633 64.1
10 co
(007 4]
(101
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(24)

FE Bk 24
K= —-3. 69470
A4= -2. 00408 X 102
A6= 5.93561 X 1073
A8= 5.22016 X 104
A10= -2. 38137 X 104
K= -8. 46375 X 10!
Ad= -2. 02564 X 102
A6= 1.62756 X 1072
A8= —4. 14965 X 1073
A10= 6. 66591 < 104
K= -8. 10560 X 107!
Ad= 6.31710 X 1072
A6= 4.14530 X 104
A8= 4.30470 X 1073
A10= -2. 38210 < 1073
A12= 3.81300 X 10
= —4. 69690 x 107!
Ad= 1.50160 X 1072
A6= 9. 94400 x 1073
A8= —2. 33050 X 1073
A10= 3. 92580 X 10
A12= -2. 86340 X 10°°
= -8. 06986
Ad= —1. 22203 X 1072
A6= -1. 10253 X 1073
A8= 2.97022 X 10
A10= -1. 61617 X 10
A12= -1.33104 X 1076
= —4. 95420
Ad= -1. 49047 X 1072
A6= 7.29589 X 104
A8= -2. 84963 x 10
A10= 4. 02284 X 10>
A12= -2. 14994 X 1076

JP 2004 102234 A 2004.4.2
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(25) JP 2004 102234 A 2004.4.2

HhEH 3
(1, (18) L/2Y 1.12
(2), (5y, (19) f12/f 0. 60
(3), (6) ((vi+tv2)/2)-v3 25.75
(7)., (9) R5/ { (N3-1) - f) -0. 33
(8) fa/f 0. 39
(10), (14) X-X0 h=hmax (2. 9mm)
-1. 1140
h=0. 7 X hmax
-0. 0247
h=0. 5> hmax
-0. 0063
(13), (17) | /1234 | 0.15
(20) vP-vN 25.5
(007 6]
(%1 2]
BECTORAE | MBHBICTORHE
g2 X, B4L X 1. 5250 1.5214
FgE3L>X 1. 5830 1. 5788
(007 7)

MARXEERASICHADINEOBBEL YXONMEBRZH I . BFL1EXHE1L Y. L2
B2 YT, LIKFEILYX, LARKRBL L YX, SEBRYERT. BIEXERRAM3
ORNZER (MEARE., FaRE. EdlZE. XUF (2 LITVTNHE) 2HE .
AEBALRENERNCAORYSEEREEL., 2. REBHWCK., RIRI vy b7 4 )
YTHZOTFTATFRFEEELLEHZH#BNZH 3.

ZF1LYALIRTTAMNBDPLETERINL., B2 YR L2FL0854L XL 4ERY
ZL 74 YRQ07TZAF v 7L Y222, BAOBRKELZXO. 01 XA T2HI. TLE. T3
L YZL3EARVID—REA FPROZ7P7TZAF v I Y2, BAORKERZRO. 4 %253
BH. 7PTAFy V5B OBELCLEXIENMENLOTLRERR T 2CRTEY 2HIZ. 2N
L. R (20 [CTI))HL+830 [Tl LB Ny 72— 2A%ItE (AFB
) k-0 006 Lmml ¥xux 3,
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(26) JP 2004 102234 A 2004.4.2

T-%YER18. 14, 16, 186CKRT.

(RHEeH 3)
f=3. 952 mm fB=0. 437 mm F=2. 88 2Y=4. 76 mm

HES R (mm) D (mm) N d vd 10
Y o 0. 05
1 3.913  0.93 1.69680 55.5
2 346.379 0.18
3 -20.920 1.20 1.52500  56.0
4 -1.410  0.32
5 -0.566 0. 80 1.58300 30.0
6 -1.702  0.10 20
7 1.248  1.04 1.52500 56.0
8 2.707 0.75
9 o 0. 30 1.51633  64. 1
10 o 0. 20
11 oo 0. 40 1.51633  64.1
12 oo
30
o008 0]
(&1 4]
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(27

FEEkmE R 2K
K= -1. 34157 X 103
A4= -1. 15552 X 1072
A6= -9. 72356 X 1072
A8= 1.64161 X 10
A10= -1. 69526 X 107!
A12= 5. 93581 X 1072
= -3. 64290
A4= -7. 87313 X 1072
A6= -8. 13418 X 1072
A8= 6.89382 x 10
A10= -1. 35061 X 1072
A12= -1. 46313 X 1073
= -2. 20465
Ad= -1.19476 X 10
A6= 1.02295 X 10
A8= —4. 96877 X 1072
A10= 3. 08960 X 1072
A12= -8.23237 X 1073
= -1. 11107
A4= 3.10033 X 102
A6= 2.14144 X 107
A8= -2. 26865 X 1079
A10= -1. 88014 X 1073
A12= 4. 46605 X 107
= —4.23704
A4= -8. 16271 X 10
A6= 1.75735 X 1073
A8= -1. 91328 X 1073
A10= 4 88327 X 10
A12= -5.69413 X 1073
= —8. 14983 x 107!
Ad4= -2. 99336 X 1072
A6= 4.55187 X 1073
A8= -1. 39696 X 1073
A10= 1.81788 x 104
A12= -1. 40282 X 10

JP 2004 102234 A 2004.4.2
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(28)

JP 2004 102234 A 2004.4.2

10

20

30

R 4
(1), (18) L/2Y 1. 35
2), (5), (19) f12/f 0. 58
(3), (6) {((v1i+v2)/2)-v3 25. 75
(7). (9) R5/{ (N3-1) - f} -0. 25
(8) fa/f 0. 34
(10), (14) X-X0 h=hmax (2. 3mm)
-0. 8121
h=0. 7 X hmax
-0. 1679
h=0. 5 X hmax
—-0. 0454
(13), (17) | /1234 | 0. 60
(20) vP-vN 26.0
008 2]
[%156]
HATOBHE | WESBICTOEHE
B2LYX BALX 1. 5250 1.5214
E3L X 1. 5830 1. 5788
o088 381
B1 0RERALICHADINANROBBL YROMBREZ2H3. IFLI1EFEIL Y. L
PRE2L X, L3EXBILYZL, LAKEAL Y, SEEY ¥FRT. @1 1 KETe

FladoRzEzR (MEANZE., FaXE. EHXE. XUFP(ZSLITVRE) 26 3.
FREALREWMARNCRORYSEEREL.,. £, REBRCEK., ARy b7 L
SROUBHEBBRIOY - LPITAHEZIOFAFRF. PERELEHRHAMNZH 3.

ZF1LYALIRTTAMNBDPLETERINL., B2 YR L2FL0854L XL 4ERY
ZL 74 YRQ07TZAF v 7L Y222, BAOBRKELZXO. 01 XA T2HI. TLE. T3
L YZL3EARVID—REA FPROZ7P7TZAF v I Y2, BAORKERZRO. 4 %253
BH. 7PTAFy V5B OBELCLKIENMENLORLEIRTIBICATEY 2HIZ. 2N
L. R (20 [CTI))HL+830 [Tl LB Ny 72— 2A%ItE (AFB
) K+ 0 010 [Lmml ¥sn3.

HP, Ex. 1004
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29 JP 2004 102234 A 2004.4.2

008 4]

(o)

CC%., LEBERACHFIYIBELRFONY 7D 7 2 —HXAEE (AFfB) &2 &
VHELIERBELABO P TATF v I L VA ORKROVEBEIRRAL 2 ROEEZ2H T .
Rty BETHEROBAMELTHE. 7T AFv 7V YZOBMETLELCECERYT
IHhyEhid.

[0085]

Ry, LB ERAL. BRAXRoFL oY Uy VRERECSVDZTEETLE T2 BHEE
CRE->ZUREL. TLOY Yy 7R YR, BRBRACHTINROEXRED. L X
BEREBETHLELERE., X@YFTEFAILCRITYTNLN, BRETNEXAFRONLEETE
PEEBHABS T DENLICYZHI. TLOYEF Yy 7REDBELL LI Y. XRXRITEEIRIE
RTICHULMOLYARTL., BHARFCHO ZEZRENLBOMENLED>»T SER (¥ 2
—F 7)) BEL. BEXERAEYRSZLEY. LHL., BEOoORM2E. BHEBRIEZ
RIQB 74 MY A470L Y7V AO0BWOREBELEREL-Z. RO Y £ —F 4
YIBBEBRBTITCUNTBTTF LS. Ko7 AERAL. TLOY Uy VREQOEXRD
BROINLEDTLCH L Z., KYVMBIELEBRELERAMNYRE>Z0 S .

[008586]

([EBR o™ R]

ERIAISCCHOERCLINE., LEHNETMHDORKFOEL YIBHYAL IO EA LY
JHCBHEEINZITCYXYRY, DA IHEXICELY) L YT 2RO BLEETRICHAI YT
tE2Hh3I. T Bl LyZXoMEBEYWABMCAYTICYREY L YA 2EONNBLE
B3 YMTREZH S .

T, REMECEALZRE., EOBM A TAETIH I LY. 52L YR 2KOEL
VAEBREWANCMETICOY . EOBEMANETrE2zs. XEAREPXPITHREZORSE
TWx I UM ETF S .

FE. B3V YT EWMARPCHMEEIEAYAEAXZIAIIABKROAL YX ¥YT 32 Y. XM
RE. JVNRE, FREREZEFTRECHETICYNRTFS. YU, B4 L YA EMHEN
COEBFAYEXZZAIZAFHRKRYT STy BEAIT 2OoBRAWEROTL €Y YUy
THEOHRIBRBICH S .

008 7]
FERIA2ECHOERK., 438 (1) CHITYLCEKY ., “YOLREFTTESHT YT S
TYR. Ly eRTEA(?RPT. AENCL YA BRERTLSCBEFI. > T, THCK
D BBRXEEL2RKONBEEZES TR Y SR I .

FER. FHEA (2)CH>I>TYITLEY . tOTREFLBEIZEFYTICXYR. F1 L >
AUYE2L YZROARMOLEOBRIMHDORXF T TBEECH L., EXRONXANREPLIVTIRNED
EEEMNIT AWML ICYPpTEYLEY)., TREFT@IZEYIT SCY2E. B1 LYy Y
B2UVLYROENRNODEOBRBMATEELCHERZY. L YXZ2ROEMIITEY B Z .
TBLIC, THXN(3) CHITYLCLY, YO TFTRE¥FTLBEISZREYTICY ., @HLEE
NE. BEENZFTNTYVIAIR{METICYDTEEY B I .

00881

ZFHRX (1) ~(3)EFE. NBZREHRBCHMEINLEABEBEL DX TBIEHLOEFHRN
Z2H3%. 5., F#HF (1) &RV YX2RERONBILTERTILEOVOFHAZTHI . T
X (1) oLfREFTTRI YL YZX2EMINBLoBE@EIRT. 267, FHEAFORSL
RBILVYZOMERNAEHALBEL YA 2R0OBRAERF2OXM TOFEEETRTN. C
oBBCHLTZ THBREE ] Y. BBV YZCX@B Y FALTFITIXLBHILABLLBEO
BT T,

[008 9]
FRIASETEHOERLEK., BBl X 2F 25t PWHKRACEETLERAOKRY THhr 2103
A, WHELEHMEFBRAEALEIT T Z. L YZRBEOIFHELAEAAXAROEZ AR TERXRERE
RICEECHELVAEZARTHICYNZF., BRBRRICAVUIBEL YXCRE
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(30 JP 2004 102234 A 2004.4.2

REATLOYF Yy VRBEFTRBCERZ2F., BEAZBLCHY Y = —F 4« Y 7THD
FTBETICYNTRERYRI .,

{009 0]
EORIA 4 iT# O FEHIL. R#T(4)Pﬁ>: Yok, “OLrRME¥FT@IEXEY T I
YR, LV IYRXRLEETHEARZTFT. AENLCL YXHBRENT L ETFIE. >7. THICL

N 1%4%‘;%%1%@/]\@?%“373\“%%%\&7;‘3,

s, ZHEX(B)CHFIFTYRCLY. tOTREFLtODIHTET YT IR, 1L Y
AYB2LYRAOAROQEORNADORF I ETEECH L., 8RoXANREPRLIVNEOD

REFTANTHr I oy prTgEry sy, LREFTTRIZHRETYTIOVYE. B1 L YRV
E2LYROCHOEOBEBMADTRAEBICERZT. LYX2RORB\HL T Y B 3.
TR, ZHAN () cEICc Yo &LY., TtOTFTRETLEIHZEYTF I CYR. @LEe

NZE, BEENZENTYVIAR(CHEHET IO YNTARY B S .

(00911

U (4) ~(B) & WBZ2RENMRBSCHETNLEABEBL YXEBIELHLOFHA

Z2H3.. P, FHEA (4) L yZT2RoNNBLLEERTILOLORHRNZ2H . H#

X (4) OoLrREEFTOI YL YX2ENM N B tOoERETRT. 2F. TERAFTORSL
FEORYVDPLBBL VA 2R0BAERE 2O LB T RIN. COBECH
VZ THRAER] Y. BBL Y CXHBY FALRFAXLBIMARNULERECOBR TS

(o009 2]
FRIADEEHOERCLINE, FHEX (T) CHK->7. “OLtREETTE@IZEYT I
Y2, B3 YZWHPEBOROENANBAYRICYTFTEBRL . - N —2FKEDNRE
OBBEORETY, HAXROIOV /7L 70T EWHTICYNrZ2F., RELBEANSE I
TYDTHEYLIT. k. TRETLOIH/ETICYR., F3 L yYZWHEAWEBOoARADE
MAODFEFHFTZ2F., EORyYAXA=-)ApHEDIPL. BEHEHOWMER B LENZCRHERE
NZOMETRBICATT YT Y B S .

TLR,. ®THN (B) TCHNTZ. BILVIYX—B4 L YXBCERINIZTRZL YO
FOEMAEBNCHRETICUYUDL 2T, BEAEHCTHNZOMEYBEBMXROT L
JEUy T RBEOBREINT DAL AT OYDTREY B S .

{009 381
FERIAGEEHOEHRLK., Rb/ ((N83—-1) - f) ofEQOLtREETLVEFLNM@EY T
3TYREKY . B3IV YXZHHEWEOROEMADBEMRLECXRFL RN TFF. - N
- 2EANZOBBEOREY. @S XROoO V7L Z7o0F 0N HNE Y N 3.

{009 4]

FRIATEHOEBELCLANLE., BREtRAVCHMET I 2HIFL L YXBAUETDETRHER (
10) ¥WMETHBMAEAFRYT IOV, RFCEERAOXRLCHFIT I FTL YUy 7%
HEOBRIRI T YN TREY B I .

{00951

BRIABIEHOEHICLANE., FOF 1L YXEXEBEXTLFOENMEZTLREIT YLY EL
W"ﬁzﬂﬂh\'oﬁ/ﬁx'?z}ﬁiP MMoB2~4 L YXETTPTATFy DB BHRL 713
B B2 YT YBRL YX YD EBHNENNORTFOEL Y YAEL Y Z"?%Z’“X?J\
L, BERLRKOBRUEZRNOVMEBTHEARTICUNZTF., BEBL VX 2FR20RE
%wﬁoﬁﬁmﬁ®§ﬁ%m?<WZZ“XH7%?%Z

H>7. 7ZXAF v IO PRCLXIVETERLELER, 7?7TAF vy 78RR ELL TR
2HIMBEBEBILLYBERII ML ETERTICOYHNTAREY S .
TE.BILIYXEXTIALYZAXYTIEIOYZR. BHoFRFT NPT AFv 20y FEHAR
THIREDLR(RFHEO@MLETEICYDTRZD S .

TVR.EB1 LY ¥YHE2L > Z"XHL)T“*LEE@Fﬁb”EEL YN YNTCZTREY R
SEMAERIELZLIEL., BL Yy ZoMEEXERFBHRCATLALULBELYER DD B,
B1LYREZPZFRALYZoMIETBRBYL., SEHomEtETRIC YHTELY R T,
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(31 JP 2004 102234 A 2004.4.2

TV, B2~4 L YREFrPTIFy IHMBYTICYDY, —EKXFBICLYL YXTEX
BHRMNO 750y BoRKRTEBALCHSTICYETRHRYRIS. RIS, &L YT 07T
IFMEHRELC BEEYLEBACRK. BEEOL YXOXBERIZC—RI T ¥
R2FIREFTVYICUDN BT I . JBI2,. 75V PBL YIABRBEIREETIHEEY L E
BACEK., AIN—YV—FAREBEYL. BLANOBRWCLYVEEEo@MLETR I C ¥ os
YR 3.

TE. VLYZEZ7SAF vy IHMBERRTICYD YL YZCEBRETEIBZLCHKT I
YDTRHEYBRY . RZEHETBABLCAT YD TR Y B T .

{00981

BRI IGCHOERKX., 430 (18) TWETLAICHKETICTYILKY . 7T X T vy
JL YR OEGWERBREIFXTF{ARATLZIEN HDoRRENAIT < IWMr. BEEXILHOHE =
LTBEBENTSCMAI YT Y SR 3.,

(o009 71

FRIAIOGCHOFEHZEK., 72T A TF vy 7R YL 7RBAORKENO. THEMNTOETOF

A3 YRCKY ., BELEERILCKXSIENZOARW -t EMEIL. KVESLESBHE

REHRBLEDY, 2T ZF v 7L Y0 ATEBI T xHTRY B L,

{009 8]

FHKIA 1 1 i o B 2. %E%ﬁ‘lﬂUl”&ﬁ]‘]’Eﬁll‘)EE@%1I/)Z"’EEE?‘ZC’XT
FI1LVYXTEAL YT YLEBEACHRA., LYZ2EONMNBILETRICYDTHZEH I
TV, T RMOELYZEFFTAL YA, £33 1 HKOEL YA YT HORAL Y ¥7r35 X
Fyv 2L YR YT ITUYR. RTRFORBRMAETEPSAL YZY7PSAF v 7L YT ¥R

AETITCUYDETF. B>, FROBMADEETI>?ZAF v 7L YRETICKY)ERR
LtHOBARNEXTHANOHETHAL L. BEL Y X 2% 208 Fﬁitﬂ%@i&éﬂrﬂ@’&‘é

BENITSKCWMAICUYDTRZHI. > 7. AFARLCKY . BEEXLOHEETHRL S
3\77z7v7vywb$zmﬁﬁ§&\%E&%\%mﬁ5iﬁ®%mxuﬁﬂﬁ®
MEEBICUYDNTELZ2H S .

TLIC,. AFHERX., FA4L Y BAODEITFTEORFEEHRXYTICYr. RCEEBAOX
RCHEIETLLYEF Yy 7R EOHANMNERT I CYNTHREY LS 5> Z1) 8.

{009 9]

FRIE1 2REORHLCEINE., B1~4 L YXORQO=>5QL YXE7rPT XA F v 78
PV TICYHRL, LY B 72T 2AFy 78 2HI3IcYofa. LyZo/\BE8
b, BEEECELIBIZAFLE, REOFXROBTBLETLVHENCERT I ¥ I
2H 3.

fo100]1

FRIA1 3EHORHRE., FI1 L YyYIIPIZIAMP YT ICYRLXRY). REBEBHBEZT G
TIEECH-> 7Y OBORETABTI YA, MO 7T XA Fy 7HRPPY BRI L ¥
OREEITRY) .. RFEO@MLEFTFR>ZUL) T .

fo101]1

BHRIA1T AR HOEHRL., T#X (17) TWEITXKTIICHETICOYILELY . 27T X F
vI2IL YZXOERERBEHTATABRELZENMAoRADTNAT (M. BEZTtROE
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—#HF 216 1DEREFET16 2{IDE 1 O DOHCEIEEERIIR 1 OISR EIHAT WS,
B, AN—HF2AL61OWMES, 1 0OTMLHEPERS. R1OIZOTHS, /2
CDELL X1 200 RSN SEEIZ Y, . B2L > X1 3 00 EREEn, | O
fHiZr,. Hm3L A1 4 00EITEZEITEIIn, . FEUEIS v 5. F4L X1 5 0DJE
R EITRR 0, . DRUENS 2 I2SRESNS.

[0041]

BEL X1 00BWT . PHEEIOB I Sk AL/ Z. B E1 1 028
L. FEIL>X1 200 MR 1m1 . SR 212, 520 X1 3 004k
R3M3. @AEEIRAEA. 3L >X1400MERAIRSHEHS . EEERCHEHGE . 54
L X1500MmEAR7THET . SEERIES . #/3—4 2216 10¥EkEIR Om9 .
fEEEIR 1 0w 1 O #)EGTHE LIREFET1 6 2280814,

[0042]

g7 2T X3, @011 0281 L> X1 20HNR1MH1 £ TOMEES D
1.81L>X1100ESELZ2R1IAL ER2HEHZEOENAD 2. 2L X1 3
QDEILZALR2M2ERIMIMDEFHZD 3. H2L > X1300R3MA3LHE3
LyZ1400RAMARIMDERESZD4 . B3L L X140NESLL2R4WM4ERS5
WO FZ D5, 3L > X140A0R5H5 LHE4A4L > A1 5 00R6TH6 BNFE
BEEDh, WAL ALS0OEI L AR60E6 X RTH THOIERELZD 7. 8841 X
150DRTHT7 E A=A F A1 6 1ORRESBIDPEREZDR. A/ —AHF216 1DHES
L AL REBMBMEEROEODFEREFD O 2975,

[0043]

FEMBEOL S, EORHE L 10 #RLBEIICES izt -T. =E+HE
CLTEHEZ R L2 L TREET 16 2 \DASHMELZTE LT NE T L (i
{<T5) IEHTEL,

[0044]

LPITF W, e o Ao BRI Bl & 2525600 1 ~5 35Rd . Zeds . A 27426 4
HEI1IL X B2V XEETA 7OFEMINTH L. B1L > ALHE2L X5 HEE
AZrlzkh 2REPELTERZ LI, AT TROAEF NI TR ENTE R
L H2dr s,

[0045]

(SERERIL )

#£1 B LR 2 ICERA 1 OFEMEL Y. ERAIOSHEIIE L B LU0 20E L
X1 00HEIELTWvA,

F 1k, EER LicBi2REEL > XOFmMESITHIGLED . B0 X, A=
F2omhEEEE (R mm) , B (D :mm) . FEHFE (N) | BIU5EHE (v) %
RLTWA,

[0046]
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[51]
(e 1)
AP Ei] JEHr 2 SrEUE
D1 | 0.000 fen
1 R1 4.814 D2 [0750 |N1 |1.618 |v1 |63.9
2 R2 -5.123 D3 |0.100
3 R3 -7.307 D4 0.750 N2 1.694 v 2 53.2
4 R4 -5.044 D5 0.569
5 R5 -1.872 De |0809 |N3 1607 |v3 |27
6 R6 -5.654 D7 0.924
7 R7 2.61 D8 |1593 |{N4 |153 |v4 |558
8 RS 2.863 D9 | 0.500
9 R9 0 D10 |05 T
10 R10 0
[0047)
# 2L, SEF L ICEBTAIEEEEZ SR 1IL X120, 2L X1 30, 3L
Y140, RUEAL > 21 5 0 OFnemOIEERmERE 27, R2I2BWT., kizH
IR . AlLA RO REE | Bid6 KOIFRRERKE . Cl3 S ko IEkERN £
. DI 1 OROIFRE RIS 2 eREL TS,
[0045)
[5%2]
IEERT H 1K
Z= ch’ +Ah* + BhS + Ch® + Dh™
1++/1-(1+k)2R?
(F2hE4 1)
HrE
MPekEEk | A B C D
1 6.27504 -0.0225 -0.006725 0.0001776 -0.0008011
2
3
4 8.16079 -0.03868 0.00776 0.0003529
5 -0.41645 -0.06005 0.08468 -0.02514 0.002654
6 8.18908 -(.,047560 0.05783 -0.01301 0.001240
7 -7.9805 -0.02847 0.005036 -0.0005198
8 -8.86511 -0.01737 0.001628 -0.0001217
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[0049]

B33, SEHEE L Ick T, BREEE . JEAE . BLUElIEZ R IINEHTH 5
L B3 (A) SERmINZE. M3 (B) HIEHERES . M3 (C) PEMNES ZNFIUR
LTwa, B3 (C) . EEMIZ A ) T g A FARECENT 4 Ao, Fgsidvy
FIARENZEIT A AR TOMEE FFHm L TWa,

X3 hndbtns X5, EMEM L iU, Bim. JEd. EhesBINES RIFICHIE S
L, BEREERElIC B REL X s s,

[0050]

(R 2 )

3B LR ([2FER 2 OB E Y. EREFOSEEIZE A DREL X100
AlzHIELTWa,

F3L, FEHER 212BITABREL > XOFEMESITIGLAED . SL X =4
FAOMEBEYE (R :mm) , Mg (D :mm) | E@¥=E (N) | BXUgal (v) %
mLTWE,

[0051]
[%3]
(EHEH 2)
phER il Rt 53 HfE
D1 |0.100 )
1 R1 3. 947 D2 [0.828 |NI [1.743| v 1 | 493
2 R2 4,187 D3 [0.750 |N2 |1.689| v 2 |31.2
3 R3 -8.835 D4 | 0.613
4 R4 -1.607 D5 [0750 |[N3 [1.832| v 3 |230
5 R5 -3.050 D6 | 0.978
6 R6 3.592 D7 {1567 |N4 [1.53 | v4 | 558
7 R7 3.475 D8 | 0.500
8 RS 0 D9 |0.500 I E
9 R9 0
[0052]

FALZ, EEM L IcBITAIEEELE1IL X120, 82L X130, 3L
X140, BIUHEAL X1 5 0OFEROIERERERE 2 RT. R4lTBWT, ki
MsEEs . Al ROIEskmtRE % . it 6 ROIEBRmERE . ClE8iRHIEERImREE
# . DXl ORoOFEEkmFRE F 2Rz Tnwa,

[00533]
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[54]
FEERH AR
Z = ch’ + Ah* + Bh® + Ch® + DhY
I+J1—@+kk%ﬁ
(SEhei 2)
L2 5
MgEEKk |A B c D
1 5.97877 -0.02078 -0.003459 -0.003783
2
3 20.83574 | -0.03527 | 0.0009645
4 -0.49736 -0.009696 | 0.06422 -0.02328 0.002759
5 -0.52624 3.0001100 | 0.03895 -(0.006683
6 -21.405622 -0.004941 0.06002607
7 -16.69088 -0.005082 | -0.0002180
[0054]

5 E, SEHEF 22T sREE ., JERIE . BLUEMNEZ RTIRERTH S
5 (A) SERmINE. ®5 (B) SIRTURESE . H5 (C) SEMNEZ FhEius
LTwa, @5 (C) b, BEREMIZA V) F 4 AR S dEOE. SR Siiry
ZNARMEICEBIT S ARTOEE FREIR LT 0na .

BI5 bbb s katc, EfgF 2z ki, sRm. e, FEFENED RIFICHIE 2
L. FEREREICEIVCIREBL G A 0D,

[0055]

(SEBERI 3 )

#5 B LURG [CHHER 3 OZEET T . EERAOSEEIZRG OBREL > X100
Blze)i LT s,

FToIL, EEH 3BT ARBL L AOEMMESITNIGEL/ED L &L 2 =k
FAOMBEEE (R:mm) , ERE (D :mm) . EBHFE (N) | BEFHHEHE (v) %
RLTWE,

[0056]
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[%5)
(Ehap 3)
iR [t Birs pani k]
D1 | 0.050 )
1 R1 3. 081 D2 |0.776 | N1 1.743 | v 1 49.3
2 R2 -6.687 D3 | 0.750 | N2 1689 | v 2 31.2
3 R3 -9.931 D4 |0.363
4 R4 -1.670 D5 | 0.750 | N3 1632 | v 3 23.0
5 R5 -4.089 D6 | 1.066
6 R6 2.798 D7 |1.163 | N4 1.53 v 4 55.8
7 R7 2.512 D8 |0.632
8 RS 0 D9 | 0.300 B
9 R9 0
[0057]
#6013, S ICBITAIEEESTEIL X120, 2L 2130, #3L
VZ140. BEUCBIL X1 5 00OFEROIBRTER TS, Rol2BWT. ki
M s . Al AROIERTEREZ . Bl 6 ROIERMRES | Cl3 SRR E
% Dkl OROIEBRAEIFR A FhEhRLTWE,
[0058]
[6]
JEERH A
ch? 4 6 8 10
7z = + A" + Bh" + Ch® + Dh
T+ +1—-(L+k)ch?
(ERaE 3)
2 Ji 451
M#EFERk A B C D
1 1.7944 -0.01417 -0.002329 | -0.004243
2
3 29.48045 -0.06769 -0.0031563
4 -0.23938 -0.05555 | 0.09008 -0.03686 0.004110
5 1.59477 -0.009667 | 0.06585 -0.01343
6 -15.43648 | -0.01813 | 0.001354
7 -11.87367 | -0.01213 -0.000244
[0059]
57 4%, SR 32T . RIS . JEAGE . BBl R TIREMT R 2
L W7 (A BEREIE. M7 (B) SIEIEEE L K7 (C) WEEIMEZ ZEIUR
LTz, F7 (C) s, BEEMIZA ) F 1 4 HBmcBIT 2 Ao, RSl
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ZNAREC BT R TOELE FREIR LT WD .
BI7rshha ki, EfgF 3k, sRm. e, FEoFENED RIFICHIE 2
L. SRR IR L AR A0S,
[0060]
(EhER4 )
] 7T BIURSICEMwEH A DEHEEXR~T . EEAIOESEEIZHSOREL > X100
ClzaELTwa,
FJTIL. EhEMAzBFAREBL > AOEMESITNIEL/ED L L2y -k
F20ME¥EE (R:mm) , B (D :mm) . EBFE (N) | BIUDEME (v) %
RLTWE,

[0061]
(%71
(FEhapl4)

HHE s il J S

D1  0.100 5,

1 R1 3.229 D2 {0875 |N1 1743 | v 1 49.3
2 R2 -4.380 D3 {0750 |N2 [1.689 |v2 31.2
3 R3 -12.448 D4 | 0.412
4 R4 -1.686 D5 [0.750 | N3 1632 ;v 3 23
5 R5 -3.153 D6 | 1.221
6 Ré 3.075 D7 |1.043 | N4 1.53 v 4 55.8
7 R7 2.181 D8 | 0.550
8 R8 0 D9 | 0.300 W
9 R9 0
[0062]

F8IL, EEMAICBITSIEFEEEFLH1IL A1 20 B2L X130, B3
Y140, BLUHEAL X1 5 0DFERDIEREFEZ . R8IZHBWT. ki
M#EERE . AlZAROIEREREZE . BIZ6RXOIBRERERE . Cld8KILEREHREL
. DI OXDIBRIIFRERZ LN Lkl Twa,

(0063]
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[#5]
FHERmAER
Z= ch’ + AR® + BK® + Ch® + DA™
14+ 1=(1+k)e?h?
(R 4)
B
MES k| A B c D
i 1.70492 -0.01228 -0.002219 -0.002384
2
3 32.70598 | -0.05362 -0.001302
4 -(0.42689 -(0.03343 £.08456 -0.03792 0.005450
5 -1.07384 0.0010862 0.5569 -0.01103
G «29.8015 -0.01631 0.001200
7 -13.84097 -0.010568 -0.0002732
[0064)

H9iZ, A GT | SRENE ., JERINE. BLUEMNEZ RTIRERTH S
B9 (A) SERmNE. X9 (B) SIRTURESE . X9 (C) SEMNEZ L Eiur
LTwa, B9 (C) b BEREMIZA V) F 4 AR S dEOE. SR Siiry
ZNARMEICEBIT S ARTOEE FREIR LT 0na .

Borsihs kaic, EfgFldiz kit sRm. e, FEFENED RIFICHIE 2
L. FEREREICEIVCIREBL G A 0D,

[0065]

(SERERIS )

FOBLUFRL OISR 5 O#FE 219, EERMOSEEIZRT 0oL > X1
QODTHIELT WA,

FTOUL, Ehaf Sz BiTARBL > AOEMESITNIGE LD L L0 X =k
FAOMBEEE (R:mm) , ERE (D :mm) . EBHFE (N) | BEFHHEHE (v) %
RLTWE,

{0066 ]
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[5%9]
(FHafl 5)

R i T S EE

D1 | 0.000 %o

1 Rl 10.91 D2z |1.157 |N1 |1618 |v1 {639
2 R2 -3.934 D3 |0.1
3 R3 8664 |D4 [1.605 |N2 |1694 |v2 |532
4 R4 -3.988 D5 | 0.553 '
5 R5 -1.639 D6 {0838 |N3 [1607 |v3 |27
6 R6 -5.237 D7 | 0.795
7 R7 1.954 D8 |1.443 (N4 |1.53 v4 |558
8 R8 2.183 D9 | 0.5
9 R9 0 D10 {05 T
10 R10 0
[0067]

721 013, EEFIS BT AIEZ FUH1IL > X1 20, B2AL» X130, 83
Ly X140, BEUEAL X1 5 0OWEROIFREREE R,

#10IZBWT, kISHMERE . Ald4ROIERIREE . Bl o ROIBERmRE %
. ClE8KoIERmFERE . DId 1 OXOFEREFEZ Thth &L Twb,

[0068]
[510)
FER A FEC
Z= ch” +AR* + BR® +Ch® + DR
1+ 1-(1+k)c2h?
(FERHEHS)
S i it
MsEER Kk | A B C D
1 11.5706 -0.0139 | -0.0001 -0.0019 0.0006
2
3
4 3.0247 -0.0295 | 0.0087 0.00007916
5 -0.25 -0.055 0.0842 -0.0244 0.0033
6 5.6043 -0.0702 | 0.0561 -0.0129 0.0013
7 -5.2864 -0.0258 | 0.0039 -0.0004
8 -5.2071 -0.0122 | 0.0009 -0.0000635
[0069)

1 1id. EEFScHWT ., BRmi=E. JEall2. BIUERNZERTINERTH
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A, FH11 (A) PERENZE. 11 (B) HFESIREL. 11 (C) HEMREELZ
NETORLTWA, 11 (C) i, BEREMIZX Y 51 A HL BB S digofE, £
MSEFI 2N EmcEITS AETHEE FRLFIURL TV,

E1 1eatdrd iz, ShEFEl4 iz hls . Bhni. Jea. Efhosilizsd RIFcHE
Sh. AERMEECENTREL > XBE LN,

[0070]

VIEGREAL 2L olc, FERBREC L. REL X100 &, WRAIOBJI S 4
SIECEESV:. BAOROS 110, N —EEA581L A1 20 N7—H1F
ERRARE2L X130, Mt L 22 AN —FRDE3I A AN AL X140,
BBl & 2o 2 WA OSE A A AA AL X1 508 L UBEE 1 6 0l L N i
BINT WL s, &RMEC. BEFRIFICHIESIVREL > XE5ERTL 2
EHTEL,

IEREICBWT | F L D7 — B2 it 5 2 L Tar /X2 MexER L
THED ., SLICBHAEEREE TS 2 LT, 3562337 MEEERTES, Zh s
DFEFEEELTL I . v 2 WL X LBELSTEMET. S6II0E
FNES LT BRI ENTELRESD B,

Al ARSEEHITIL. JEREENE LSS onWTEHAL TWALSERETH-»TL £
[

[0071]

BHEET1 6 2O AGA EHHIN 3 2 St HEFEOSEF 2 TSt CHET S =
kD IREA., 3232 FTHANZES | BTHEORBREINE TS Z SRR T B

[0072]

PLIERARL 7=k 5 2 d 59 280> X100, 100A~100DIL. BBET
FRHWTFTUZ AT G X R ESERE A A T EEERREES X T v e
SROHFIOR L WiInEEE I EHTEETH S .

iz, R ENESC LEERETEL Ly XeRBINEVOEE R E T 2
e FUZILATERS (AAZ CGEF) v=—il) [SELTWE,

[0073]

1 2BXLUE1 315, FEMERBICHRLERL - XEFRALCAXAS OEF) £
—IE R ENEE O MR 2 MARHER T A A . EEEERE 1L v b
AT EANOETTESE . L TRHRINATED . H1 212FRES . X1 313MREL
RLTWA,

[0074]

B 114, ZEEEE2 L. BHEEER3 L2 HL . HEERE 2B LIUESEEERE3 T
EFEE A Iz X DFEATRRIGERE ST WA, ZHERZ B LUSESHEMR 3L, FRETHE
WA (IR ) HEEEY— 22 ¢, 3 c k. FOEHMOEHRES—22 d
L3dEFFRAFNMGAT VA, ISy —E. 2k AR E D A AN —RR B
S5,

[0075]

FEREMAZICE. EEAcEEERT T A1 Y Roral 5 L. FONTHBIICEE A FT
T LY TIoRIG &8, FNFNEIIzH - THRITLITWS, A4 IR B LUy
TERTFEOIL, 72k ZEERTORT « AL ALK > THERING, 7. REREKR2Z
1. miflr—2 2 diZEkit 7RO 2 e i 0 R T L7000 EER Y 2 —
T E . EmA SFRETEAPORS LSBT LSRT WS,

[0076]

EREERSIIEmMANIRES O M2 Twa, BESHo:. 7% —FKP>9a%n
HEENE 1 ZBRIETALOHOEERY U HARES T WA, BEESEH 1L, 7% —
HE 9 andATHREICIE D T EEREESHETY LTI ELIBEE4TS .
[0077]
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b EwEREE 1 ONEICIE . EREEROSREREEST 7 BEHOT A 2
RAC—HPRT LT LS, BIRIGEET S,

g7z, [FARICEENIER L OO0 S48 BB 9 OFGTmicid A2/ s—%2 /L. A7 —%F
BT L s BHIGAEA S D . BEhETFERE LTOEWPPERS ATV E,

AEMBRRICBWTIL., ZOBHPLEFED 2 =)L 7 ORERICENE #5582 &
T, At ORI . B XU ESRE 1 O/NMIEEERL TWh,

[0078]

WEERY T2 Wb lzk iz, AEEBRERIZRLERL X100, 100
A~100D#HEHALTWS,

LI RS 2 —AORRAZOWT B14 (A), (B) [ BT 5B
T CEREAS % .

[0079]

F14 (A) i, FTEY - 7ToRERER. H14 (B) X, ®14 (A) DI
IT—T1T1 THICEBITARMEMTES. k. Bl 4 (S3R5E L EZEEiio y Wi mas
FETTHD, X1 4 (A) OMEA THS LR 4 (B) OMCE_E P (
PEEED; 31 30 LR THE,

f/2. P15 REHBREROESRL  AHAEHINLL A2 o FOPRTERE
PR (AR oA fHHBITH 5
[0080]

WFE L o —L 7, BB GT MR (B Ap SRS . BEERELA /N
—11. ¥¥yPr2y 12, LAy 14, ERAN—15BIUERL 6
EES . EBRSEE M BWEREE T ERICHHBR ST WS,

[0081]

EiREZIE. HEERES S —1 10 Lo Xazy M1 4 HEAS—15 ER1 61
< JEWA T AT EERIFEREO R E I OBATIRITEL S TE D | ZH s EEHOMImL 2
HBROEEERME L . W HREAS— 1 1 B LR 1 6 ISR SRR 35
FUZFDEMMEBRL TS, HFEY o —L 7T NIDE Y 2 —L b LTHRE
ATEN AL AN EMICER T AmEDAE L2 2mm ) 1 6 mm., R FHEDE S |
6. SmmThHAb,

[0082]

B, RT3 R14 (B) BLUEL 5rd k3. Lo XS
FCERE) T H72DE—F 1 3EWEL TED | L > XOXWL mOBE)ic L 5 &5 00E
OFEFTRETH S .

[0083]

PR S— 1 Lid, el LTRBOREIRICER S L, w5 EloiRm s | R
DI I - 25 L T\\E, xTFEO—IREZIL. BB/ — 1 1DJEE D
BEH R E SOHERORIIRSFOL . vy #2322y b1 20K A EHT S .
WEERAIZS—1 1id, 2L ZIFEBIRENBRENT WS, . JEFEEY 22— 712
BWT, WEREAG -1 18, ELTL v,

[0084]

v F oy L2 SRS 2EL LT Xy b 1 4OBFrDIREERE
T EDBEE S RITBR S 0T WS .

PrwFarTy 12O Xy b1 AL, SEEEE G E T A PIBOME 1 2
aFRTLRTED . HER ] 2 alZldAREEBEDREL > ATHET L L > AFE2 14
FHASI, MERL 2 aldl A5 2 1 ORERO —FE2HET L I ELTRTH L.
[0085]

E—F 130, e L e w2y M1 2882, 005 JEECER S
AHMIZBNWT v v P22y b1 22 E—F 1 3 LPEFIENEHL DL X2y b
1 4 OFEMREIZERIT ST WS, 2. T—52 1 3L X2 1 o myMalz (&
RS
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[0086]

LyZa=y 14, Ly 221k, Ly A2 1 #EET2L o ZiEHik2 2 &
LR 2 2% L X2 1 ORI AN R RTREICRTT § ABR L v L v X
FHhE RHLI TV D,

[0087]

Lo ZHE2 113, MAlRT LS e, 7mE 213 ARONEL » XEEATHER S .
WERAPSE 1L AFE23 (H4F0FE 1L X120, 2L 021 302
72hd) (B2l A24 (H1Z0HE3L>X140)  8B3L2X25 (H1%0$
412 X150) DIECEBEINTCWAS, B1L o AH23 . B2 X224, 831
25 WEERED SRR ICEPARS <L L ICHEBRIRTWE, B B—oL v
TP KRR 2 2 2B 3R TwWT b hw, F7/0, AEMERETIE. M4nL v X
DIGEIT ODWCEHEA LA, 1L 22, BI1L X1 20820 X 13 0% 08
L7zb oTd vy,

[0088]

Ly ZR R 2 2. BL 2 X233, 24, 2658 FhPhishiAshas o, B
BeRicimfEs 2 MHBoOMEHEZFL TwWd , YEVENICEL L 223, 88212221
VE3L VX 25DIERZEL CABIGHINTRBINL. S5 2R F—20
BREEINAL L ELIC, VP —F 26080 o DRI 2 2 (oSS B E R L O &
FENLI LWL L A2 1L AR 2 2I0EREhs . L AEER2 2
G, 7L ZIERIEIC L DBRSATWA,

[0089]

AR A 23— 1 513, 728 ZEEECE DER S, 2EBRIIRLEROEFETH S
. EAAIN—1 BT, KRBT 2000 RIT SN TWA, F2, FEiRAH N
— 1 5mFER 1 cHllzid, EH1 CIZERIT SN2 BREOELEINETREZME 1 5 b (X
11 (B) B0 PEEERITLATWE, B, BFEAN—15DLZ22y 1AM
WZIZIRA v 7 2 2T TWES,

[0090]

EiR 1 6. BEORRMENC L VAR E LTOBR SN, 2 : L ORmEmLi
BRIV, R 6ld, 72k ZITEEOBIEIC L VBRI hsiidE s, Ny—
B. 73 ¥E. EEESEBINWCZEBROTY) V FEIRTH S,

[0091]

ZB.M14 (A) BEUHH14 (B ioRT L, BR1L o, XF¥ES=2—N7T
D ERIBIRICBIT AW EEROEHOmERBRL TB Y . ETY 2—L 7RSS
Bl CEEINARCIE, Mok 21E . 1 6 ORI FARIOE L 6 add, #E8E
S5 1 OB ER T LIV A EEROBAR M T 2o 3 L S L | R RS LIRSS
A, L3770 s REEENR (FPC27) (cid, S 1 omsicskit o
T HERF LR T LDHDIF7 9 2 85T LLTWE,

[0092]

BEHEETZ2 I, 72 CCDRCMOSEr L DBEBRI., R LBE0
ESTHNTA. BBEETF2CLIVENENAESE. M1 OBLUFPC27 %
i L TR EELE 1 OFRE OISR 3R S EHENEEE ) S T B B
. FLTREROMSIE A A o FoREE D T Aoid VRO I2FeRE NG,

CORBET 2O, B1ZHOEHL X100, 100A~100DNEBHETLS
Oz Y492,

[0093]

Ly ZRFFR 2 213, L X2 1 0B FEIMIZ RN T8RN 22a. 22b % 0§
ATWa, WENEZ 2 alcliEBmIL2 2 c AT s, YEBEEIL2 2 cloh 1 FEls
13N TWE, A4 Fil5 VISt i T L o X IR I EE 3 TEHEYD |
WEME 2 2 a 0TMICERAT 4. WEAT2 2 bid. Lo ZAREMKICERIT S M
oL — A ASHTWA,
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[0094]
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Abstract of JP 2009192819(A)
IMAGING LENS AND IMAGING APPARATUS

To provide an 1maging lens designed so that the wide angle 1s made easy and a lens system
suitable for manufacture 1s achieved and an 1maging apparatus provided with the 1maging
lens and capable of obtaining high-resolution taken images. SOLUTION: The imaging lens
includes 1n order from an object side: a first lens G1 comprising a positive lens; a stop St; a
second lens G2 comprising a positive lens; a third lens G3 comprising a negative meniscus
lens; and a fourth lens G4 which 1s a positive meniscus lens, wherein the shape near an
optical axis has a convex surface directed to the object side. An air space between the
second lens G2 and the third lens G3 1s made smaller in a periphery than near the optical
axis. Formulac (1) and (2) given below are satisfied: (1) 1 > £2 > 3/4 £3 3/4 and (2)1.0<
[/[2 <1.5, wherein [1, [2 and [3 are [ocal lengths of the [irst lens, the second lens, and the
third lens, respectively and f 1s an focal length of the whole lens system.

Abstract of JP 2007178689(A)
IMAGING LENS, OPTICAL MODULE, AND MOBILE TERMINAL

To provide an inexpensive imaging lens that has a short entire length, ensures satisfactory
corrections of various aberrations, and has high production cfficicncy, and to provide an
optical module and a mobile terminal. SOLUTION: The 1maging lens 100 1s constituted of,
1n order from the object side OBJS: an aperture diaphragm part 110; a first lens 120 whose
object side and 1mage face side are both convex; a second meniscus lens 130 whose object
side 1s concave; a third meniscus lens 140 whose object side 1s concave; and a fourth
meniscus lens 150 whose object side 1s convex and whose both sides are aspherical.

Abstract of JP 2004102234(A)

IMAGE PICKUP LENS, IMAGE PICKUP UNIT AND PORTABLE TERMINAL
HAVING THE LENS AND THE UNIT

To reduce the size compared with a conventional one and to suppress a fluctuation in
1mage point location of plastic lenses caused by a variation in temperature. ;SOLUTION:
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First, second, third and fourth lenses are arranged in that order from an object side. The
first lens has positive refractive power and has a convex face toward the object side. The
second lens has positive refractive power. The third lens has negative refractive power and
has a meniscus shape having a concave face toward the object side. The fourth lens has
positive or negative relractive power and has a meniscus shape having a convex toward the
object side.
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14/141,665 YU ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
JAMES JONES 2872 f;;ts“s

-- 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.
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- 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) fledon
[ 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.
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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*
5K Claim(s) 1-7is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) is/are allowed.
7) X Claim(s) 1-3.6 and 7 is/are rejected.
8)X] Claim(s) 4 and 5is/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
hitp/hwww usplo gov/eatents/init_events/poh/index.jsp or send an inquiry to PPHfeadback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 12/27/2013 is/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)X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)XJ Al b)[] Some** ¢)[] None of the:
1.[X] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 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.
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1) & Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
) . Paper No(s)/Mail Date. .
2) & Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 D Other-
Paper No(s)/Mail Date 12/27/2013. ) ther: __. Ex. 1004
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Application/Control Number: 14/141,665 Page 2
Art Unit: 2872

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

under the first inventor to file provisions of the AlA.

Priority
2. Receipt is acknowledged of certified copies of papers submitted under 35 U.S.C.

119(a)-(d), which papers have been placed of record in the file.

Information Disclosure Statement
3. The information disclosure statement (IDS) submitted on 1/2/2015 is in
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

statement is being considered by the examiner.

Claim Rejections - 35 USC § 102
4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale or otherwise available to the public before the effective filing date of the claimed
invention.

5. Claims 1-3, 6 and 7 are rejected under 35 U.S.C. 102b as being anticipated by
Huang (8189272) hereafter Huang.

Regarding claim 1, Huang discloses in fig. 4A a lens assembly comprising: a lens
set which includes a first lens, a second lens, a third lens and a fourth lens arranged in

sequence from an object side to an image side along an optical axis of said lens
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Application/Control Number: 14/141,665 Page 3
Art Unit: 2872

assembly, wherein said first lens (410) has a positive optical power adjacent to the
optical axis, and has a convex object-side surface (411) which faces the object side,
and an image-side surface (412) which faces the image side, at least one of said object-
side surface and said image-side surface of said first lens being an aspherical (abstract,
line 9) surface, said second lens (420) has a positive optical power adjacent to the
optical axis, and has a convex (422) image-side surface which faces the image side,
and an object-side surface (421) which faces the object side, at least one of said object-
side surface and said image-side surface of said second lens being an aspherical
surface (abstract, line 9), said third lens (430) has a negative optical power adjacent to
the optical axis, and has a concave object-side surface (431) which faces the object
side, and a convex image-side surface (432) which faces the image side, at least one of
said object-side surface (441) and said image-side surface of said third lens being an
aspherical surface (abstract, line 9), said fourth lens (440) has a positive optical power
adjacent to the optical axis, and has an image-side surface (442) which faces the image
side and which has a concave portion (shown in fig. 4A) around the optical axis, an
object-side surface (441) which faces the object side, and a peripheral surface which
interconnects said object-side surface and said image-side surface, each of said object-
side surface and said image-side surface of said fourth lens being an aspherical surface
(fig. 4a, abstract, line 9), at least one of said object-side surface and said image-side
surface of said fourth lens having an inflection point located between the optical axis
and said peripheral surface; and a non-adjustable diaphragm (400) located between the

object side and said second lens of said lens set (fig. 4A); wherein said lens assembly
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Art Unit: 2872

satisfies 15 < HFOV/f < 50, in which, HFOV represents one half of a maximum angle of
view of said lens assembly and has a unit of degree, and f represents a focal length of
said lens assembly and has a unit of millimeter (col. 12, lines 43-45).

Regarding claim 2, Huang discloses the lens assembly as claimed in Claim 1,
further satisfying: HFOV>35° (col. 12, lines 43-45).

Regarding claim 3, Huang discloses the lens assembly as claimed in Claim 1,
further satisfying: f < 2.7 mm (col. 12, line 43).

Regarding claim 6, Huang discloses the lens assembly as claimed in Claim i,
further satisfying: 0.8 < | f/f3 | < 2.5, in which, f3 is a focal length of said third lens and
has a unit of millimeter (shown in fig. 14).

Regarding claim 7, Huang discloses the lens assembly as claimed in Claim 1,
further satisfying: 0.3 < ct1/ct2 < 2.0, and 0 < ct3/ct4 < 1.0, in which, ctl represents a
center thickness of said first lens, ct2 represents a center thickness of said second lens,
ct3 represents a center thickness of said third lens, ct4 represents a center thickness of
said forth lens, and each of ctl, ct2, ct3 and ct4 has a unit of millimeter (shown in fig.

14).

Allowable Subject Matter
6. Claims 4 and 5 are objected to as being dependent upon a rejected base claim,
but would be allowable if rewritten in independent form including all of the limitations of

the base claim and any intervening claims.

HP, Ex. 1004
Page 173



Application/Control Number: 14/141,665 Page 5
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7. The following is a statement of reasons for the indication of allowable subject
matter: the prior art does not disclose the claimed combination of limitations to warrant
a rejection under 35 USC 102 or 103.

Regarding claim 4 (and its dependent) the prior art does not disclose the
claimed lens assembly specifically including as the distinguishing features in
combination with the other limitations the claimed lens assembly satisfying Nd3 > 1.56,
and V3 < 29.

Conclusion

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

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

for the organization where this application or proceeding is assigned is 571-273-8300.

HP, Ex. 1004
Page 174
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

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

/JAMES JONES/
Primary Examiner, Art Unit 2872
1/9/2015
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require o complate this form andfor suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.8. Depariment of Commerge, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 01/02/2015 14141665 - GAU: 2872

Privacy Act Statement

The Privacy Act of 1874 {P.L. 83-573} requires that you be given carlain informalion in conneclion with your submission of the
altached form related {0 a patent application or patent. Accordingly, pursuant (o the reguirements of the Act, pleass be advigsed
that: {1) the genaral authority for the oollection of this information is 35 U.S.C. 2{(b}{2}; {2} fumishing of the information solicited
is voluriary; and {3) the principal purpose for which tha information is used by the U.S. Patent and Trademark Office is to
process andior examing your submission related {0 a palent application or patent. I you do not fumish the requested
information, the U. 8. Patent and Trademark Office may not be able 0 process andior examing your submission, which may
result in termination of proceedings or abandanmeant of the application or expiralion of the patent.

The information provided by you in this form will be subject 1o the following rouling uses:

i
b

o

,O‘)

w0

The information on this form will be treated confidentially 1o the axtent allowed under the Fresedom of Information Adt
{5 U.8.C. 552} and the Privacy Act {5 U.5.C. 552a}. Records from this system of records may be disclossd o the
Deparimant of Justice to delerming whether the Fresdom of information Act requirgs disciosure of these record s

A record from this system of records may be disciosed, as a rouline use, in the coursg of presenting evidence o a
court, magistrate, or adminigirative tribunal, including disclosuras 1o opposing counset in the course of settlement
nagoliations.

A record in this system of records may be disclossed, as a rouling use, {0 a Member of Congress submilting a
ragquest nvolving an individual, to whorm the record pertains, when the individual has requestad assistancs front the
Member with raspect {0 the subject matllier of the record.

A record in this system of records may be disclosed, as a rouling usea, 10 a contracior of the Agenay having need for
the information in order 1o perform a contract.  Recipiants of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuantio 5 U.8.C. 552a(m).

A record related o an Infernational Appiication filed under the Patent Cooparation Trealy in (his system of repords
may be disciosed, as a routine use, 1o the International Bureay of the World Inteflectual Property Organization, pursuant
1o the Patent Cooperation Trealy.

A record in this system of records may be disclosed, as a rouling gse, {0 ancther federal agency for purposes of
National Sacurity review {35 U 8 €. 181) and for review pursuant to the Alomic Energy Act {42 U S.C. 218{)).

A record from this system of records may be disclosed, as a routine use, 1o the Administrator, General Services, or
histher designee, during an inapection of records conducted by 38A as part of thal agency’s responsibility o
recommand improvemants in records management practivces and programs, under authority of 44 U.5.C. 2804 and
2806, Such disclosure shall be made in accordance with the GBA regulations govarning inapection of records for this
purpase, and any other relevant (e GSA or Commaerce) diractive. Such disclosura shall not be used 1o make
determinations abouwl individuals.

A record from this system of records may be disclosed, as a rouline use, {0 the public afier eithar publication of
the application pursuant fo 35 U.S.C. 122{b) or issuance of a patent pursuant 1o 35 U.8.C. 151, Further, a record
may be disclosed, subject to the fimitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned of in which the proceedings weare terminatad and which application is
referenced by sither a published application, an application open {0 public inspeclions or an issued palent.

A record from this system of records may be disclosed, as a routine use, 1o a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a vinlation or polaniial viclation of law or reguiation.
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref iiHits Search Query DBs Default iiPlurals jiTime
# Operator Stamp
S113 {1749 S111 and S112 US-PGPUB; OR ON 2014/11/03
USPAT 11:23
S212 #105 (first near3 lens) near10 positive  {US-PGPUB; OR ON 2014/11/03
near10 paraxial.cim. USPAT 13:00
S213 {1716 (second near3 lens) near10 US-PGPUB; OR ON 2014/11/03
positive near10 convex.clm. USPAT 13:00
S214 933 (third near3 lens) near10 negative {US-PGPUB; OR ON 2014/11/03
near10 convex.cim. USPAT 13:00
S215 11804 (fourth near3 lens) near10 US-PGPUB; OR ON 2014/11/03
convex.clm. USPAT 13:00
S217 {1782 (third near4 lens) same positive US-PGPUB; CR ON 2014/11/03
same convex same aspheric USPAT 13:24
S5218 #1383 (fourth near4 lens) same negative {{US-PGPUB; OR ON 2014/11/03
same convex same aspheric USPAT 13:29
S219 #1025 S$111 and S112 and S217 and US-PGPUB; OR ON 2014/11/03
218 USPAT 13:29
S220 §1007 219 and (diaphragm aperture US-PGPUB; OR ON 2014/11/03
stop) USPAT 13:30
S222 586 359/715.ccls. US-PGPUB; OR ON 2014/11/03
USPAT 13:41
S239 #5267 (first near3 lens near3 group) US-PGPUB; OR ON 2014/12/01
near5 positive USPAT 11:44
$240 #5090 (second near3 lens near3 group) {{US-PGPUB; OR ON 2014/12/01
near5 negative USPAT 11:44
S241 4434 (third near3 lens near3 group) US-PGPUB; OR ON 2014/12/01
near5 positive USPAT 11:45
S242 2246 (fourth near3 lens near3 group) US-PGPUB; OR ON 2014/12/01
near5 negative USPAT 11:45
S243 #1427 (fifth near3 lens near3 group) US-PGPUB; OR ON 2014/12/01
near5 positive USPAT 11:45
S244 28907 aperture near3 stop US-PGPUB; OR ON 2014/12/01
USPAT 11:45
S245 {522 $239 and S240 and S241 and US-PGPUB; OR ON 2014/12/01
242 and 5243 and $S244 USPAT 11:46
S246 {1409 359/649-652.ccls. US-PGPUB; OR ON 2014/12/01
USPAT 11:46
S250 #7019 (second near4 lens) same positive {{US-PGPUB; OR ON 2014/12/01
same concave USPAT 11:47
8251 #1772 (second near4 lens) same positive {{US-PGPUB; OR ON 2014/12/01
same concave same aspheric USPAT 11:47
S252 {1772 8250 and S251 US-PGPUB; OR ON 2014/12/01
USPAT 11:47
S254 {454 359/717.ccls. US-PGPUB; OR ON 2014/12/01
USPAT 11:47
E i i
HP, Ex. 1004
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S255 11698 ((second near4 lens) near20 US-PGPUB; OR ON 2014/12/01
positive near20 concave near20 USPAT 11:47
aspheric)

5256 {698 S255 and 251 US-PGPUB; OR ON 2014/12/01

USPAT 11:47

S257 11688 S256 and (diaphragm aperture US-PGPUB; OR ON 2014/12/01
stop) USPAT 11:47

S261 {12254 (second near3 lens) near5 positive jUS-PGPUB; OR ON 2014/12/01

USPAT 11:47

S262 119749 (third near3 lens) near5 positive US-PGPUB; OR ON 2014/12/01

USPAT 11:47
S263 4021 (fifth near3 lens) near5 positive US-PGPUB; OR ON 2014/12/01
USPAT 11:47
S264 112670 (fifth near3 lens) near9 convex US-PGPUB; OR ON 2014/12/01
USPAT 11:47
$266 §1105 (sixth near3 lens) near10 concave {US-PGPUB; OR ON 2014/12/01
USPAT 11:47
S267 §1017 (fifth near3 lens) near10 aspheric {{US-PGPUB; OR ON 2014/12/01
USPAT 11:47

5268 {179 8261 and S262 and S263 and US-PGPUB; OR ON 2014/12/01
S264 and S266 and S267 USPAT 11:47

8271 §511 359/714.ccls. US-PGPUB; CR ON 2014/12/01

USPAT 11:47

8272 {768 (G02B13/0045).CPC. US-PGPUB; OR ON 2014/12/01

USPAT 11:47
S274 §9767 (first near3 lens) near5 negative US-PGPUB; OR ON 2014/12/01
USPAT 11:47
S275 #9158 (second near3 lens) near5 convex {{US-PGPUB; OR ON 2014/12/01
USPAT 11:47
S276 13299 (third near3 lens) near5 concave {US-PGPUB; OR ON 2014/12/01
USPAT 11:47
S277 43282 (fourth near3 lens) near5 convex {jUS-PGPUB; CR ON 2014/12/01
USPAT 11:47
S278 {1376 (fifth near3 lens) near5 concave US-PGPUB; CR ON 2014/12/01
USPAT 11:47

S279 {370 74 and $275 and 276 and US-PGPUB; OR ON 2014/12/01
S277 and S278 USPAT 11:47

5284 {25686 lens near3 barrel US-PGPUB; OR ON 2014/12/01

USPAT 11:47

S285 #9767 (first near3 lens) near5 negative US-PGPUB; OR ON 2014/12/01

USPAT 11:47
$286 #9158 (second near3 lens) nearb convex {{US-PGPUB; OR ON 2014/12/01
USPAT 11:47
S287 113299 (third near3 lens) near5 concave {{US-PGPUB; OR ON 2014/12/01
USPAT 11:47
$288 113282 (fourth near3 lens) near5 convex {US-PGPUB; OR ON 2014/12/01
USPAT 11:47
$289 {1376 (fifth near3 lens) near5 concave US-PGPUB; OR ON 2014/12/01
USPAT 11:47

$290 {1370 5285 and $S286 and S287 and US-PGPUB; OR ON 2014/12/01
8288 and S289 USPAT 11:47

S292 27030 lens near3 housing US-PGPUB; OR ON 2014/12/01

USPAT 11:47

|8295 §|7992 g[(first near3 lens) near5 negative  {FPRS; EPO;  {OR §|ON 12014/12/01;

' ‘ ' ' HP, Ex. 1004
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JPO; 11:47
DERWENT
S296 113967 (second near3 lens) near5 convex {{FPRS; EPO; OR ON 2014/12/01
JPO; 11:47
DERWENT
S297 #1723 (third near3 lens) near5 concave {FPRS; EPO; OR ON 2014/12/01
JPO; 11:47
DERWENT
$298 #1380 (fourth near3 lens) near5 convex H{FPRS; EPO; OR ON 2014/12/01
JPO; 11:47
DERWENT
$299 §731 (fifth near3 lens) near5 concave FPRS; EPO; OR ON 2014/12/01
JPO; 11:47
DERWENT
S300 426 $295 and S296 and S297 and FPRS; EPO; OR ON 2014/12/01
5298 and S299 JPO; 11:47
DERWENT
S301 15952 (first near3 lens) near5 US-PGPUB; OR ON 2014/12/01
negative.clm. USPAT 11:47
S302 13649 (second near3 lens) near5 US-PGPUB; OR ON 2014/12/01
convex.clm. USPAT 11:47
S303 §1925 (third near3 lens) near5 US-PGPUB; OR ON 2014/12/01
convex.clm. USPAT 11:47
S304 §1324 (fourth near3 lens) near5 US-PGPUB; OR ON 2014/12/01
convex.clm. USPAT 11:47
S305 §341 (fifth near3 lens) near10 US-PGPUB; OR ON 2014/12/01
plastic.clm. USPAT 11:47
S307 137929 distance near10 image.clm. US-PGPUB; OR ON 2014/12/01
USPAT 11:47
S310 818 (axial near3 distance) same (first {US-PGPUB; OR ON 2014/12/01
near3 lens) same (second near3 USPAT 11:47
lens)
S315 9767 (first near3 lens) near5 negative US-PGPUB; OR ON 2014/12/01
USPAT 11:47
8316 {9158 (second near3 lens) nearb convex {US-PGPUB; OR ON 2014/12/01
USPAT 11:47
8317 113299 (third near3 lens) near5 concave {{US-PGPUB; OR ON 2014/12/01
USPAT 11:47
$318 113282 (fourth near3 lens) near5 convex {{US-PGPUB; OR ON 2014/12/01
USPAT 11:47
S319 §1376 (fifth near3 lens) near5 concave US-PGPUB; OR ON 2014/12/01
USPAT 11:47
8320 #370 8315 and S316 and S317 and US-PGPUB; OR ON 2014/12/01
S318 and S319 USPAT 11:47
8325 11890 (first near3 lens) near5 positive US-PGPUB; OR ON 2014/12/01
USPAT 11:47
8326 {7087 (second near3 lens) nearb US-PGPUB; OR ON 2014/12/01
(concave biconcave bi-concave) USPAT 11:47
8327 #4779 (third near3 lens) near5 (convex) {US-PGPUB; OR ON 2014/12/01
USPAT 11:47
5328 {13282 (fourth near3 lens) near5 convex {US-PGPUB; CR ON 2014/12/01
USPAT 11:47
S329 {3749 (fifth near3 lens) near7 negative  {US-PGPUB; OR ON 2014/12/01
USPAT 11:47
15330 511 15325 and S326 and S327 and JUS-PGPUB;  {OR HON  2014/12/01;
HP, Ex. 1004
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P 5328 and $329 JUSPAT ‘ 5 411:47

S331 1136 ((fifth near3 lens) near7 negative) {US-PGPUB; OR ON 2014/12/01
near10 inflection USPAT 11:47

8334 7530 (second near3 lens) nearb US-PGPUB; OR ON 2014/12/01
positive.cim. USPAT 11:47

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

S336 2018 (fifth near3 lens) near5 US-PGPUB; OR ON 2014/12/01
positive.cim. USPAT 11:47

8337 #903 (fifth near3 lens) near9 US-PGPUB; OR ON 2014/12/01
convex.clm. USPAT 11:47

S338 11388 (fifth near3 lens) near5 US-PGPUB; OR ON 2014/12/01
aspheric.cim. USPAT 11:47

S339 #4351 (inflection near2 point).clm. US-PGPUB; OR ON 2014/12/01
USPAT 11:47

S340 1366 (sixth near3 lens) near10 US-PGPUB; OR ON 2014/12/01
concave.clm. USPAT 11:47

8342 1337 (first near5 lens) near7 convex US-PGPUB; OR ON 2014/12/01
near5 plastic USPAT 11:47

S343 1424 (second near5 lens) near?7 asphericijUS-PGPUB; OR ON 2014/12/01
near5 plastic USPAT 11:47

S344 #230 (third near5 lens) near7 concave {US-PGPUB; OR ON 2014/12/01
near5 plastic USPAT 11:47

8345 §27787 (fourth lens near5 lens) near10 US-PGPUB; OR ON 2014/12/01
concave USPAT 11:47

8346 {17229 (fourth lens near5 lens) near10 US-PGPUB; OR ON 2014/12/01
plastic USPAT 11:47

8347 1965 (fourth lens near5 lens) near10 US-PGPUB; OR ON 2014/12/01
inflection USPAT 11:47

8351 #109 (first near3 lens) near10 positive  {US-PGPUB; OR ON 2014/12/01
near10 paraxial.cim. USPAT 11:47

8352 1726 (second near3 lens) near10 US-PGPUB; OR ON 2014/12/01
positive near10 convex.clm. USPAT 11:47

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

8354 1832 (fourth near3 lens) near10 US-PGPUB; OR ON 2014/12/01
convex.clm. USPAT 11:47

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

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

S358 {1045 S250 and 251 and S356 and US-PGPUB; OR ON 2014/12/01
8357 USPAT 11:47

8359 #1027 S358 and (diaphragm aperture US-PGPUB; OR ON 2014/12/01
stop) USPAT 11:47

S361 §598 359/715.ccls. US-PGPUB; OR ON 2014/12/01
USPAT 11:47

8391 34219 ingpection near3 system US-PGPUB; OR ON 2014/12/29
USPAT 09:21

8392 108481 iivariation near3 system US-PGPUB; OR ON 2014/12/29
USPAT 09:21

S393 {761 fifth near3 lens same infinity US-PGPUB; OR ON 2014/12/29
USPAT 09:21

13394 18743 (first near4 lens) same positive  {US-PGPUB;  §OR JON  12014/12/29:

HP, Ex. 1004
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E ; Isame convex HUSPAT y ; J09:22
8395 #7073 (second near4 lens) same positive {US-PGPUB; OR ON 2014/12/29
same concave USPAT 09:22
8396 #1794 (second near4 lens) same positive {US-PGPUB; OR ON 2014/12/29
same concave same aspheric USPAT 09:22
8397 {1794 8395 and S396 US-PGPUB; OR ON 2014/12/29
USPAT 09:22
S398 {1747 8397 and (diaphragm aperture US-PGPUB; OR ON 2014/12/29
stop) USPAT 09:22
S399 {460 359/717.ccls. US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$400 707 ((second near4 lens) near20 US-PGPUB; OR ON 2014/12/29
positive near20 concave near20 USPAT 09:22
aspheric)
$401 §707 $400 and S396 US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$402 11697 $401 and (diaphragm aperture US-PGPUB; OR ON 2014/12/29
stop) USPAT 09:22
$404 i1 "13970832" US-PGPUB; OR ON 2014/12/29
USPAT 09:22
S405 #601 359/715.ccls. US-PGPUB; OR ON 2014/12/29
USPAT 09:22
S406 12339 (second near3 lens) near5 positive {US-PGPUB; OR ON 2014/12/29
USPAT 09:22
S407 §9817 (third near3 lens) near5 positive US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$408 #4065 (fifth near3 lens) nearb5 positive US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$409 #2706 (fifth near3 lens) near9 convex US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$410 1897 (fifth near3 lens) near5 aspheric US-PGPUB; OR ON 2014/12/29
USPAT 09:22
SA11 #1122 (sixth near3 lens) near10 concave {{US-PGPUB; OR ON 2014/12/29
USPAT 09:22
412 §1038 (fifth near3 lens) near10 aspheric {US-PGPUB; OR ON 2014/12/29
USPAT 09:22
S413 {183 $406 and $407 and $408 and US-PGPUB; OR ON 2014/12/29
$409 and S411 and $412 USPAT 09:22
$415 i1 (14/049234).APP. US-PGPUB; CR OFF 2014/12/29
USPAT; 09:22
USOCR
$416 §527 359/714.ccls. US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$417 §820 (G02B13/0045).CPC. US-PGPUB; OR ON 2014/12/29
USPAT 09:22
S419 #9831 (first near3 lens) near5 negative US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$420 #9208 (second near3 lens) nearb convex {{US-PGPUB; OR ON 2014/12/29
USPAT 09:22
S421 13333 (third near3 lens) near5 concave {US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$422 {3310 (fourth near3 lens) near5 convex {US-PGPUB; CR ON 2014/12/29
USPAT 09:22
$423 41400  H(fifth near3 lens) near5 concave US-PGPUB;  {OR HON §l2014/12/29§
HP, Ex. 1004
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! g JUSPAT ‘ 5 Jo9:22 ‘
S424 4375 419 and $A20 and $421 and US-PGPUB; OR ON 2014/12/29
$422 and 423 USPAT 09:22
$426 {124 $417 and $A24 US-PGPUB; CR ON 2014/12/29
USPAT 09:22
$427 13646 (first near3 lens) near5 thickness {US-PGPUB; CR ON 2014/12/29
USPAT 09:22
$428 1394 (third near3 lens) near5 thickness {US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$429 25814 lens near3 barrel US-PGPUB; OR ON 2014/12/29
USPAT 09:22
S430 9831 (first near3 lens) near5 negative US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$431 19208 (second near3 lens) near5 convex {{US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$432 13333 (third near3 lens) near5 concave {US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$433 #3310 (fourth near3 lens) near5 convex {US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$434 1400 (fifth near3 lens) near5 concave US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$435 {1375 HA30 and $431 and $432 and US-PGPUB; OR ON 2014/12/29
$433 and $S434 USPAT 09:22
$436 11200 $435 and $429 US-PGPUB; CR ON 2014/12/29
USPAT 09:22
SA437 127193 lens near3 housing US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$439 5979059 iithird n US-PGPUB; CR ON 2014/12/29
USPAT 09:22
$440 8214 (first near3 lens) near5 negative FPRS; EPO; OR ON 2014/12/29
JPO; 09:22
DERWENT
441 #4131 (second near3 lens) near5 convex {FPRS; EPO; OR ON 2014/12/29
JPO; 09:22
DERWENT
442 §1777 (third near3 lens) near5 concave {FPRS; EPO; OR ON 2014/12/29
JPO; 09:22
DERWENT
$443 1448 (fourth near3 lens) near5 convex {FPRS; EPO; OR ON 2014/12/29
JPO; 09:22
DERWENT
444 1773 (fifth near3 lens) near5 concave FPRS; EPO; OR ON 2014/12/29
JPO; 09:22
DERWENT
445 {27 440 and $441 and $442 and FPRS; EPO; CR ON 2014/12/29
$443 and $444 JPO; 09:22
DERWENT
$446 15984 (first near3 lens) near5 US-PGPUB; OR ON 2014/12/29
negative.clm. USPAT 09:22
S447 43676 (second near3 lens) nearb US-PGPUB; OR ON 2014/12/29
convex.clm. USPAT 09:22
$448 1953 (third near3 lens) near5 US-PGPUB; OR ON 2014/12/29
convex.clm. USPAT 09:22
$449 1340 (fourth near3 lens) near5 US-PGPUB; OR ON 2014/12/29
convex.clm. USPAT 09:22
HP, Ex. 1004
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S450 #350 (fifth near3 lens) near10 US-PGPUB; OR ON 2014/12/29
plastic.cim. USPAT 09:22
SA52 1138243 distance near10 image.clm. US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$454 153783 axial near3 distance US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$455 1830 (axial near3 distance) same (first {US-PGPUB; OR ON 2014/12/29
near3 lens) same (second near3 USPAT 09:22
lens)
$456 {0 S445 and $455 US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$457 {0 S440 and 441 US-PGPUB; CR ON 2014/12/29
USPAT 09:22
SA458 19831 (first near3 lens) near5 negative US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$459 119208 (second near3 lens) near5 convex {US-PGPUB; OR ON 2014/12/29
USPAT 09:22
S460 9831 (first near3 lens) near5 negative US-PGPUB; OR ON 2014/12/29
USPAT 09:22
461 §9208 (second near3 lens) near5 convex {US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$462 13333 (third near3 lens) near5 concave {US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$463 13310 (fourth near3 lens) near5 convex {US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$464 1400 (fifth near3 lens) near5 concave US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$465 {375 $460 and $461 and S462 and US-PGPUB; OR ON 2014/12/29
$463 and S464 USPAT 09:22
5466 {49 $465 and $S455 US-PGPUB; OR ON 2014/12/29
USPAT 09:22
467 4 Tatsuyuki near3 Ogino.inv. US-PGPUB; OR ON 2014/12/29
USPAT 09:22
468 192 Michio near3 cho.inv. US-PGPUB; OR ON 2014/12/29
USPAT 09:22
S470 11983 (first near3 lens) near5 positive US-PGPUB; OR ON 2014/12/29
USPAT 09:22
SA471 47133 (second near3 lens) nearb US-PGPUB; OR ON 2014/12/29
(concave biconcave bi-concave) USPAT 09:22
SA472 14820 (third near3 lens) near5 (convex) {US-PGPUB; OR ON 2014/12/29
USPAT 09:22
$473 #3310 (fourth near3 lens) near5 convex {{US-PGPUB; OR ON 2014/12/29
USPAT 09:22
S474 {43799 (fifth near3 lens) near7 negative  {jUS-PGPUB; CR ON 2014/12/29
USPAT 09:22
S475 {523 $470 and $471 and $472 and US-PGPUB; CR ON 2014/12/29
$473 and S474 USPAT 09:22
$476 138 ((fifth near3 lens) near7 negative) {{US-PGPUB; CR ON 2014/12/29
near10 inflection USPAT 09:22
SA79 {7577 (second near3 lens) nearb US-PGPUB; OR ON 2014/12/29
positive.clm. USPAT 09:22
$480 116810 (third near3 lens) near5 US-PGPUB; OR ON 2014/12/29
positive.clm. USPAT 09:22
15481 2044 H{(fifth near3 lens) near5 HUS-PGPUB;  {OR ION  42014/12/29;
HP, Ex. 1004
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P Hpositive.clm. JusPAT ‘ 5 J09:22 ‘

$482 1929 (fifth near3 lens) near9 US-PGPUB; OR ON 2014/12/29
convex.clm. USPAT 09:22

$483 1403 (fifth near3 lens) near5 US-PGPUB; OR ON 2014/12/29
aspheric.cim. USPAT 09:22

$484 4390 (inflection near2 point).clm. US-PGPUB; OR ON 2014/12/29
USPAT 09:22

$485 1378 (sixth near3 lens) near10 US-PGPUB; OR ON 2014/12/29
concave.clm. USPAT 09:22

$487 1340 (first near5 lens) near7 convex US-PGPUB; OR ON 2014/12/29
near5 plastic USPAT 09:22

$488 11428 (second near5 lens) near?7 asphericijUS-PGPUB; OR ON 2014/12/29
near5 plastic USPAT 09:22

$489 1233 (third near5 lens) near7 concave {{US-PGPUB; OR ON 2014/12/29
near5 plastic USPAT 09:22

$490 127922 (fourth lens near5 lens) near10 US-PGPUB; OR ON 2014/12/29
concave USPAT 09:22

$491 §17327  i{(fourth lens nearb lens) near10 US-PGPUB; OR ON 2014/12/29
plastic USPAT 09:22

$492 1983 (fourth lens near5 lens) near10 US-PGPUB; OR ON 2014/12/29
inflection USPAT 09:22

$493 {174247 {{S487 and $488 and $489 and 4a  §US-PGPUB; OR ON 2014/12/29
nd $491 and $492 USPAT 09:22

$495 1244 (first near3 lens) near10 positive  {US-PGPUB; OR ON 2014/12/29
near10 paraxial USPAT 09:22

$496 112 (first near3 lens) near10 positive  {US-PGPUB; OR ON 2014/12/29
near10 paraxial.clm. USPAT 09:22

S497 #1736 (second near3 lens) near10 US-PGPUB; OR ON 2014/12/29
positive near10 convex.clm. USPAT 09:22

$498 11946 (third near3 lens) near10 negative jUS-PGPUB; OR ON 2014/12/29
near10 convex.cim. USPAT 09:22

$499 11855 (fourth near3 lens) near10 US-PGPUB; OR ON 2014/12/29
convex.clm. USPAT 09:22

S500 i1 $496 and $497 and $498 and US-PGPUB; OR ON 2014/12/29
5499 USPAT 09:22

S501 #1829 (third near4 lens) same positive US-PGPUB; OR ON 2014/12/29
same convex same aspheric USPAT 09:22

Sh02 11426 (fourth near4 lens) same negative {US-PGPUB; OR ON 2014/12/29
same convex same aspheric USPAT 09:22

S503 {1060 S395 and S396 and S501 and US-PGPUB; OR ON 2014/12/29
S502 USPAT 09:22

S504 1042 S503 and (diaphragm aperture US-PGPUB; OR ON 2014/12/29
stop) USPAT 09:22

S506 {601 359/715.ccls. US-PGPUB; CR ON 2014/12/29
USPAT 09:22

S508 5300 (first near3 lens near3 group) US-PGPUB; OR ON 2014/12/29
near5 positive USPAT 09:22

S509 5120 (second near3 lens near3 group) {US-PGPUB; OR ON 2014/12/29
near5 negative USPAT 09:22

S510 #4456 (third near3 lens near3 group) US-PGPUB; OR ON 2014/12/29
near5 positive USPAT 09:22

S511 #2263 (fourth near3 lens near3 group) US-PGPUB; OR ON 2014/12/29
near5 negative USPAT 09:22

1S512 41440  i(fifth near3 lens near3 group) HUS-PGPUB;  JOR JON 12014/12/29;
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E ; Inear5 positive HUSPAT y ; J09:22
S513 29059 aperture near3 stop US-PGPUB; OR ON 2014/12/29
USPAT 09:22
S514 {531 S508 and S509 and S510 and US-PGPUB; CR ON 2014/12/29
8511 and S512 and S513 USPAT 09:22
S515 {1415 359/649-852.ccls. US-PGPUB; CR ON 2014/12/29
USPAT 09:22
S517 {51 S514 and S515 US-PGPUB; CR ON 2014/12/29
USPAT 09:22
S518 118743 (first near4 lens) same positive US-PGPUB; OR ON 2014/12/29
same convex USPAT 09:22
S519 7073 (second near4 lens) same positive {{US-PGPUB; OR ON 2014/12/29
same concave USPAT 09:22
S520 #1794 (second near4 lens) same positive {{US-PGPUB; OR ON 2014/12/29
same concave same aspheric USPAT 09:22
S521 11794 S519 and $520 US-PGPUB; CR ON 2014/12/29
USPAT 09:22
Sh22 {1747 S521 and (diaphragm aperture US-PGPUB; OR ON 2014/12/29
stop) USPAT 09:22
8523 {460 359/717.ccls. US-PGPUB; CR ON 2014/12/29
USPAT 09:22
Sh24 {707 ((second near4 lens) near20 US-PGPUB; OR ON 2014/12/29
positive near20 concave near20 USPAT 09:22
aspheric)
8525 §707 S524 and S520 US-PGPUB; CR ON 2014/12/29
USPAT 09:22
S526 1697 8525 and (diaphragm aperture US-PGPUB; OR ON 2014/12/29
stop) USPAT 09:22
5528 i1 "13970832" US-PGPUB; CR ON 2014/12/29
USPAT 09:22
S529 {601 359/715.ccls. US-PGPUB; CR ON 2014/12/29
USPAT 09:22
S530 12339 (second near3 lens) near5 positive {{US-PGPUB; OR ON 2014/12/29
USPAT 09:22
Sh31 #9817 (third near3 lens) near5 positive US-PGPUB; OR ON 2014/12/29
USPAT 09:22
Sh32 #4065 (fifth near3 lens) nearb5 positive US-PGPUB; OR ON 2014/12/29
USPAT 09:22
Sh33 §2706 (fifth near3 lens) near9 convex US-PGPUB; OR ON 2014/12/29
USPAT 09:22
Sh34 897 (fifth near3 lens) near5 aspheric US-PGPUB; OR ON 2014/12/29
USPAT 09:22
Sh35 #1122 (sixth near3 lens) near10 concave {{US-PGPUB; OR ON 2014/12/29
USPAT 09:22
S536 1038 (fifth near3 lens) near10 aspheric {US-PGPUB; OR ON 2014/12/29
USPAT 09:22
S537 1183 S530 and S531 and S532 and US-PGPUB; OR ON 2014/12/29
S533 and S535 and S536 USPAT 09:22
S539 {1 (14/049234).APP. US-PGPUB; OR OFF 2014/12/29
USPAT; 09:22
USOCR
S540 {527 359/714.ccls. US-PGPUB; OR ON 2014/12/29
USPAT 09:22
S541 §820 1(G02B13/0045).CPC. US-PGPUB; OR ON §|2014/12/29§
HP, Ex. 1004
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E 5 : JUSPAT ‘ 5 Jo9:22 ‘

S543 9831 (first near3 lens) near5 negative US-PGPUB; OR ON 2014/12/29
USPAT 09:22

Sh44 9208 (second near3 lens) near5 convex {US-PGPUB; OR ON 2014/12/29
USPAT 09:22

S545 3333 (third near3 lens) near5 concave {{US-PGPUB; OR ON 2014/12/29
USPAT 09:22

S546 3310 (fourth near3 lens) near5 convex {US-PGPUB; OR ON 2014/12/29
USPAT 09:22

S547 {1400 (fifth near3 lens) near5 concave US-PGPUB; CR ON 2014/12/29
USPAT 09:22

5548 375 5543 and S544 and S545 and US-PGPUB; OR ON 2014/12/29
S546 and S547 USPAT 09:22

S550 §124 S541 and S548 US-PGPUB; OR ON 2014/12/29
USPAT 09:22

Sh51 #3646 (first near3 lens) near5 thickness {{US-PGPUB; OR ON 2014/12/29
USPAT 09:22

Sh52 §1394 (third near3 lens) near5 thickness {US-PGPUB; OR ON 2014/12/29
USPAT 09:22

S553 25814 lens near3 barrel US-PGPUB; OR ON 2014/12/29
USPAT 09:22

S554 9831 (first near3 lens) near5 negative US-PGPUB; OR ON 2014/12/29
USPAT 09:22

S555 #9208 (second near3 lens) near5 convex {{US-PGPUB; OR ON 2014/12/29
USPAT 09:22

S556 113333 (third near3 lens) near5 concave {US-PGPUB; OR ON 2014/12/29
USPAT 09:22

S557 #3310 (fourth near3 lens) near5 convex {US-PGPUB; OR ON 2014/12/29
USPAT 09:22

S558 11400 (fifth near3 lens) near5 concave US-PGPUB; OR ON 2014/12/29
USPAT 09:22

8559 §375 S554 and S555 and S556 and US-PGPUB; OR ON 2014/12/29
S557 and S558 USPAT 09:22

S560 200 8559 and S553 US-PGPUB; OR ON 2014/12/29
USPAT 09:22

S561 27193 lens near3 housing US-PGPUB; OR ON 2014/12/29
USPAT 09:22

8590 2 ("5659426" | "6335833").PN. US-PGPUB; OR ON 2014/12/29
USPAT 09:31

S591 §609 359/715.ccls. US-PGPUB; OR ON 2015/01/08
USPAT 16:06

Sh92 14822 ((first near3 lens) near10 (positive) {{US-PGPUB; OR ON 2015/01/08
near15 (convex)) USPAT 16:09

S593 115240 ((second near3 lens) near10 US-PGPUB; OR ON 2015/01/08
(positive) near15 (convex)) USPAT 16:09

8594 #1972 (third near3 lens) near5 negative {US-PGPUB; OR ON 2015/01/08
near15 (concave) USPAT 16:10

S595 #1904 (fourth near3 lens) near10 positive {{US-PGPUB; OR ON 2015/01/08
near10 concave USPAT 16:13

S596 566 8592 and S593 and S594 and US-PGPUB; OR ON 2015/01/08
S595 USPAT 16:13

S597 12639777 ii(diaphragm stop aperture) US-PGPUB; OR ON 2015/01/08
USPAT 16:14

15598 {547 115596 and S597 iUS-PGPUB;  JOR JON  §2015/01/08;

HP, Ex. 1004

190



EAST Search History

file:///Cl/Users/jjones4/Documents/e-Red %20Folder/14141665/EASTSearchHistory.14141665_AccessibleVersion.htm[1/9/2015 11:25 :%)()al%&]

E y i HUSPAT y ; 116:14
8599 #177 S598 and (inflection near3 point) {{US-PGPUB; OR ON 2015/01/08
USPAT 16:14
S600 #1621 maximum near3 angle near3 view {US-PGPUB; OR ON 2015/01/08
USPAT 18:20
S601 4822 ((first near3 lens) near10 (positive) §US-PGPUB; OR ON 2015/01/08
near15 (convex)) USPAT 18:54
S602 115240 ((second near3 lens) near10 US-PGPUB; OR ON 2015/01/08
(positive) near15 (convex)) USPAT 18:54
S603 1972 (third near3 lens) near5 negative {US-PGPUB; OR ON 2015/01/08
near15 (concave) USPAT 18:54
S604 #1904 (fourth near3 lens) near10 positive {{US-PGPUB; OR ON 2015/01/08
near10 concave USPAT 18:54
S605 {566 S601 and S602 and S603 and US-PGPUB; OR ON 2015/01/08
S604 USPAT 18:54
S606 12639777 {i(diaphragm stop aperture) US-PGPUB; OR ON 2015/01/08
USPAT 18:54
S607 547 S605 and S606 US-PGPUB; OR ON 2015/01/08
USPAT 18:54
S608 #177 607 and (inflection near3 point) {US-PGPUB; OR ON 2015/01/08
USPAT 18:54
S609 {23 S608 and S600 US-PGPUB; OR ON 2015/01/08
USPAT 18:54
$610 {832 HFOV US-PGPUB; OR ON 2015/01/08
USPAT 19:10
S611 §19 S609 and S610 US-PGPUB; OR ON 2015/01/08
USPAT 19:10
$612 {2 ("20130321920" | US-PGPUB; OR ON 2015/01/08
"20140036133").PN. USPAT 20:13
$613 {168 wei-yu near3 chen.inv. US-PGPUB; OR ON 2015/01/08
USPAT 20:17
S614 9418 ((first near3 lens) near10 US-PGPUB; OR ON 2015/01/08
positive).cim. USPAT 20:20
S615 8426 (second near3 lens) near10 US-PGPUB; OR ON 2015/01/08
positive.cim. USPAT 20:22
$616 #7376 third near3 lens near10 US-PGPUB; OR ON 2015/01/08
positive.cim. USPAT 20:23
S617 189 paraxial near3 region.clm. US-PGPUB; OR ON 2015/01/08
USPAT 20:23
$618 113793 fourth near3 lens near10 US-PGPUB; OR ON 2015/01/08
negative.clm. USPAT 20:25
$619 6706 aspheric.cim. US-PGPUB; OR ON 2015/01/08
USPAT 20:25
$620 {13 S614 and S615 and S616 and US-PGPUB; OR ON 2015/01/08
617 and S618 and S619 USPAT 20:25
EAST Search History (I nterference)
Ref {Hits {Search Query DBs Default Plurals {iTime
# Operator Stamp
S224 15730 i(first near3 lens) near5 negative USPAT; HOR ON 2014/11/03
UPAD 13:00
S225 #5174  ii(second near3 lens) near5 convex USPAT; i OR ON 2014/11/03
UPAD 13:00
i i i i i :
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$226 12690 ii(third near3 lens) near5 convex USPAT; §OR ON 2014/11/03
UPAD 13:00
S227 {1785 (fourth near3 lens) near5 convex USPAT; OR ON 2014/11/03
UPAD 13:00
$228 #331 (fifth near3 lens) near10 plastic USPAT; §OR ON 2014/11/03
UPAD 13:00
$229 1182073 iidistance near10 image USPAT; §OR ON 2014/11/03
UPAD 13:00
S231 47176 ii(second near3 lens) near5 positive USPAT; iOR ON 2014/11/03
UPAD 13:00
S232 15637 ii(third near3 lens) near5 positive USPAT; iOR ON 2014/11/03
UPAD 13:00
S233 #2165 ii(fifth near3 lens) near5 positive USPAT; i OR ON 2014/11/03
UPAD 13:00
S234 #1408 ii(fifth near3 lens) near9 convex USPAT; i OR ON 2014/11/03
UPAD 13:00
S235 11386 (fifth near3 lens) near5 aspheric USPAT; §OR ON 2014/11/03
UPAD 13:00
$236 {12679 ii(inflection near2 point) USPAT; §OR ON 2014/11/03
UPAD 13:00
8375 15769 ii(first near3 lens) near5 negative USPAT; {OR ON 2014/12/01
UPAD 11:47
8376 5200 ii(second near3 lens) near5 convex USPAT; {OR ON 2014/12/01
UPAD 11:47
8377 42708 i(third near3 lens) nearb convex USPAT; HOR ON 2014/12/01
UPAD 11:47
8378 #1808 ii(fourth near3 lens) near5 convex USPAT; HOR ON 2014/12/01
UPAD 11:47
8379 4337 (fifth near3 lens) near10 plastic USPAT; i OR ON 2014/12/01
UPAD 11:47
S380 182743 iidistance near10 image USPAT; i OR ON 2014/12/01
UPAD 11:47
8382 {7219 ii(second near3 lens) near5 positive USPAT; §OR ON 2014/12/01
UPAD 11:47
8383 115675 ii(third near3 lens) near5 positive USPAT; §OR ON 2014/12/01
UPAD 11:47
8384 12186 ii(fifth near3 lens) near5 positive USPAT; §OR ON 2014/12/01
UPAD 11:47
8385 {1424  i(fifth near3 lens) near9 convex USPAT; §OR ON 2014/12/01
UPAD 11:47
8386 396 (fifth near3 lens) near5 aspheric USPAT; iOR ON 2014/12/01
UPAD 11:47
S387 12773 H(inflection near2 point) USPAT; :OR ON 2014/12/01
UPAD 11:47
S563 {5798 ii(first near3 lens) near5 negative USPAT; i OR ON 2014/12/29
UPAD 09:22
8564 {5227 ij(second near3 lens) near5 convex USPAT; i OR ON 2014/12/29
UPAD 09:22
8565 {2730 i(third near3 lens) near5 convex USPAT; §OR ON 2014/12/29
UPAD 09:22
S566 {1823 ij(fourth near3 lens) nearb convex USPAT; §OR ON 2014/12/29
UPAD 09:22
S567 11350 (fifth near3 lens) near10 plastic USPAT; {OR ON 2014/12/29
UPAD 09:22
HP, Ex. 1004
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S568 1183302 iidistance near10 image USPAT; §{OR ON 2014/12/29
UPAD 09:22

S569 17255 ii(second near3 lens) near5 positive USPAT; §{OR ON 2014/12/29
UPAD 09:22

S570 #5704 ii(third near3 lens) near5 positive USPAT; HOR ON 2014/12/29
UPAD 09:22

S571 #2204 ii(fifth near3 lens) near5 positive USPAT; HOR ON 2014/12/29
UPAD 09:22

8572 #§1440 ii(fifth near3 lens) near9 convex USPAT; i OR ON 2014/12/29
UPAD 09:22

S573 1404 (fifth near3 lens) near5 aspheric USPAT; i OR ON 2014/12/29
UPAD 09:22

8574 12849 ii(inflection near2 point) USPAT; §OR ON 2014/12/29
UPAD 09:22

8575 115798 ii(first near3 lens) near5 negative USPAT; §OR ON 2014/12/29
UPAD 09:22

8576 {5227 ii(second near3 lens) near5 convex USPAT; §OR ON 2014/12/29
UPAD 09:22

S577 12730 ii(third near3 lens) nearb convex USPAT; OR ON 2014/12/29
UPAD 09:22

8578 #1823 ii(fourth near3 lens) near5 convex USPAT; iOR ON 2014/12/29
UPAD 09:22

S579 1350 (fifth near3 lens) near10 plastic USPAT; iOR ON 2014/12/29
UPAD 09:22

S580 183302 iidistance near10 image USPAT; i OR ON 2014/12/29
UPAD 09:22

S581 §45 S575 and S576 and S577 and S578 USPAT; {OR ON 2014/12/29
and S579 and S580 UPAD 09:22

8582 17255 ii(second near3 lens) near5 positive USPAT; §OR ON 2014/12/29
UPAD 09:22

S583 115704 ii(third near3 lens) near5 positive USPAT; §OR ON 2014/12/29
UPAD 09:22

Sh84 112204 ii(fifth near3 lens) near5 positive USPAT; {OR ON 2014/12/29
UPAD 09:22

S585 111440 ii(fifth near3 lens) near9 convex USPAT; {OR ON 2014/12/29
UPAD 09:22

S586 1404 (fifth near3 lens) near5 aspheric USPAT; HOR ON 2014/12/29
UPAD 09:22

8587 112849 ii(inflection near2 point) USPAT; HOR ON 2014/12/29
UPAD 09:22

S588 1610 (sixth near3 lens) near10 concave USPAT; i OR ON 2014/12/29
UPAD 09:22

S589 1156 8582 and S583 and S584 and S585 USPAT; §{OR ON 2014/12/29
and S586 and Sh87 UPAD 09:22

S621 47913  H((first near3 lens) near10 positive) USPAT; OR ON 2015/01/08
UPAD 20:25

$622 {7882 ii(second near3 lens) near10 positive USPAT; §OR ON 2015/01/08
UPAD 20:26

$623 {6096 iithird near3 lens near10 positive USPAT; §OR ON 2015/01/08
UPAD 20:26

624 1494 paraxial near3 region USPAT; §OR ON 2015/01/08
UPAD 20:26

$625 114083 iifourth near3 lens near10 negative USPAT; iOR ON 2015/01/08
UPAD 20:26

) ) ) HP, Ex. 1004
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15626 12175 Haspheric USPAT; {OR ON 2015/01/08
UPAD 20:27
§S627 98 $621 and $622 and $623 and S624 USPAT; §{OR ON 2015/01/08
and S625 and S626 UPAD 20:27
1/9/2015 11:25:28 PM
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= A XA E

This invention provides an optical photographing system
comprising four lens elements with refractive power, in order
from an object side to an image side: a first lens element; a
second lens element with positive refractive power, and at
least one of the object-side and image-side surfaces thereof
being aspheric; a third lens element with negative refractive
power having a concave object-side surface and a convex
image-side surface, and both of the object-side and image-side @
surfaces thereof being aspheric; a fourth lens element with
positive refractive power, and both of the object-side and
image-side surfaces thereof being aspheric; wherein the
optical photographing system further comprises an aperture
stop positioned between an imaged object and the second lens
element. By such arrangement, total track length of the
optical photographing system can be effectively reduced.

Wide view-angle and high image resolution are also obtained.
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-

(% — T sef)

f(#£ 36 =4.54 mm, Fno = 2.07, HFOV(E£#, ) = 37.1 deo.

Surface # Curvature Radius | Thickness | Material Index Abbe # I:C?I:
2@ LR R BE | HE | #4E enh] LY
0 Object Plano Infinity
i & &R
Lens | Plastic
2 3 2 3. -13,
] B k4 3.28710 (ASP) 0.309 5 1.63 234 13.56
2 2.28940 (ASP) 0.182
Ape. Stop Plano
. 3 e P 0.151
4 Lens 2 4.19080 (ASP) | 1420 | Flastic 1.544 55.9 2.93
¥4k ' ) g ) ) '
5 -2.26608 (ASP) 1.202
Lens 3 . Plastic "
6 Zzike -0.68837 (ASP) 0.557 o 1.632 23.4 -3.45
7 -1.32175 (ASP) 0.087
8 Lens 4 166390 (ASP) | 1209 | Plastic 4y o, 55.9 4.45
%ok 48 ) ) g ) ' )
9 3.86450 (ASP) 0.500
IR-filter
10 | 4cohsiid P;f;" 0.300 f’;;s 1517 64.2
MRIEAA
Plano .
11 FA 0.300
Cover-glass Plano Glass
. . 4.
‘ 12 1536 2% @ 0.400 i 1.517 64.2
Plano
i3 P 0.786
14 Image Plano i
Atk & &

it 2k kB dline 587.6nm
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&=
Aspheric Coefficients 9F 3K & 14 #¢

Su;ia;e # | 9 4 5
k = | -S.01259E+00 | -1.41213E+00 | -5.93643E+00 | -7.53769E-02
Ad= | -475726E-02 | -7.92436E-02 | -3.32669E-02 | -1.67292E-02
A6 = 6.04726E-03 | 9.62429E-03 | -2.17666E-02 | -2.13748E-03
Ag= | -3.10597E-03 | -9.48463E-03 | 3.93610E-03 | -2.07349E-03
Alo= | 1.10855E-04 | 1{.17155E-03 | -9.52133E-03

Surﬁfa;e # 6 7 g 9
k = | -1.94431E+00 | -6.75445E-01 | -6.25837E+00 | -6.15613E+00
Ad = [.56500E-02 | 8.27291E-02 | -3.53666E-03 | -1.34584E-02
A6 = 9.40933E-03 | 6.48221E-03 | 2.85482E-05 | 2.31506E-03
A8 = 2.73102E-03 | -1.55081E-03 | 5.24336E-05 | -2.22626E-04
Alo= | -1.30245E-03 | 2.58073E-04 | -1.22582E-05 | 4.54896E-06
Al2~- | 1.21890E-04

F A
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&=
(B =)
. f(#£3)=4.11 mm, Fno =240, HFOV(£3£ ) = 39.1 deg.
Surface # Curvature Radius | Thickness | Material Index Abbe # ]Zicz:}]u
. AE RS R BE | ME | waR ek o
0 Object Plano Infinity
H8 & BIR
Lens 1 Plastic
] . 3.02870 (ASP 0314 1.650 214 .05
%—h4 (ASP) 2 6
2 2.54590 (ASP) 0.134
Ape. Stop Plano
. 3 £ B P 0.135
Lens 2 Plastic
-31.8471 P 0.724 1.544 55.9 1
4 B =i 45 31.84710 (ASP) 7 R S S 3
5 -1.61988 (ASP) 1.508
Lens 3 Plastic
6 oy - s -0.67510 (ASP 0.602 .650 21.4 -3.8
gy | OO7S10(ASP) 06 o | 1O ‘ B
7 -1.24557 (ASP) 0.070
Lens 4 Plastic
1.58670 (ASP 1.054 1.544 55.9 4,
8 Pk 4 58670 (ASP) S . 5 36
9 3.67710 (ASP) 0.500
IR-filter
10| fobsid *;‘fg’ 0.300 ?;;S 1.517 64.2
ME &R
Plano o
11 @ 0.300
Cover-glass Plano Glass
. 12 1916 PP 0.400 e 1.517 64.2
Plano
-
13 P 0.532
14 Image Plano i
A & I &

350 F & kA d-line 587.6nm
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*kw
Aspheric Coefficients 3k 3% & 1% 3¢

Suga‘;e # | 5 4 5
Kk = | -3.83366E+00 | 6.05012E-01 1.00000E+00 | -1.77487E-01
Ad = -5.52609E-02 | -6.59567E-02 | -4.85937E-02 | -2.43758E-02
A6 = -2.08091E-02 | -2.79863E-02 | -4.07813E-02 | -3.83364E-03
A8 = -2.33961E-02 | -5.06215E-02 | -9.66708E-03 | -1.99388E-02
AlO = 1.60933E-05 1.71676E-02 | -4.56392E-02

Su;:'a;e # 6 7 8 9
kK = -1.97398E+00 | -6.32950E-01 | -5.20422E+00 | -7.30414E+00
Ad = 1.68154E-02 7.92064E-02 | -6.71620E-03 | -9.59159E-03
A6 = 1.45861E-02 8.17551E-03 | -2.65346E-06 | 8.19770E-04
AR = 3.70781E-03 | -7.72460E-04 | S.87614E-05 | -1.92988E-05
AlD= -1.94445E-03 | 3.68100E-04 | -5.69372E-06 | -4.31819E-06
Al2- | 9.61498E-05

F+—
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%
(% = Fskt))
f(#£3) =434 mm, Fno=2.40, HFOV(# 48 %) = 38.2 deg.
Surface # Curvature Radius | Thickness | Material Index Abbe # lzzci‘;
: £ @ RS S BE | R | #aE | emdh] 3
0 Object Plano Infinity
i I & &R
Ape. Stop Plano
1 £ @ Fa 0.056
2 Lens 1 392330 (ASP) | 0320 | TSt | qa 559 | -12.42
. 2% ' ’ 3 ' ' )
3 2.41081 (ASP) 0215
Lens 2 N Plastic
4 %A 3.04410 (ASP) 1.297 19 15 1.544 55.9 2.67
5 -2.35946 (ASP) 0.941
Lens 3 Plastic
6 o5 — - -0.68946 (ASP . 1.632 234 -3.20
2= 44 68946 ( ) 0.551 R 3 3
7 -1.37018 (ASP) 0.101
Lens 4 Plastic -
8 2 wiAdE 1.66445 (ASP) 1.500 g 1.544 55.9 4,46
9 3.62180 (ASP) 0.800
IR-filter
10 | fobegid 13;0 0.300 f’;ﬁ; 1.517 64.2 ;
Mg AR
Plano \
11 P 0.300
Cover-glass Plano Glass
. 12 e P 0.400 I 1.517 64.2 -
Plano
2
13 P 0.242
14 Image Plano )
RAR & I &
3£ 24 % &A d-line 587.6nm
sk — TS
: %+ =B
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E- N
Aspheric Coefficients JE 3K &y 14 #1

Su;ia{;e # 5 3 4 5
k = | -6.76700E+00 | -1.01052E+00 | -1.03686E-01 | -1.99515E-01
Ad= | -5.23581E-02 | -8.32662E-02 | -3.89545E-02 | -1.70087E-02
A6 = 7.20618E-03 | -7.90233E-03 | -1.95494E-02 | -1.83603E-04
A8 = | -1.28690E-02 | -5.38373E-04 | 4.83933E-04 | -3.75427E-03
A0 = | S5.01300E-03 | -2.39390E-03 | -8.00467E-03

Suga{;e # 6 5 3 9
k = | -1.96195E+00 | -6.45592E-01 | -6.41005E+00 | -1.41260E-+00
Ad = 2.08276E-02 | 8.38468E-02 | -6.84028E-03 | -1.96256E-02
A6 = 1.18S65E-02 | 9.60184E-03 1.76627E-04 1.96244E-03
A8 = 2.48625E-03 | -1.08187E-03 | 9.26531E-05 | -1.00720E-04
Alo= | -1.51480E-03 | 2.62214E-05 | -1.48661E-05 | -1.49358E-06
Al2= | 1.45973E-04

ik —_
%‘3’{ -
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&+
g (B wEsenm)
f(#£36) =506 mm, Fno=1.85 HFOV($ 48 /) = 33.4 deg.
* Surface # Curvature Radius | Thickness | Material Index Abbe # ligcitl)
@ #h F 18 BE | HT | waE | eha] o
0 Object Plano Infinity
Hhi I & IR
Lens | Plastic
352 3 23 -
i RNy 2.35200 (ASP) 0.350 - 1.634 23.8 12.16
. 2 1.69828 (ASP) | 0.438
Ape. Stop Plano
3 @ FaEY -0.105
Lens?2 Plastic
4 % k4 2.71541 (ASP) 1.288 o 1.514 56.8 3.41
5 -4.14840 (ASP) 1.592
Lens 3 Plastic
6 -0.69230 p 0.340 1.634 23.8 -4.02
BZig 69230 (ASP) ’ 5 :
7 -1.13210 (ASP) 0.070
Lens 4 Plastic
607 P 1.700 1.514 56.8 4.24
8 % ik 48 1 07 (ASP) "
9 3.93250 (ASP) 0.500
IR-filter
10 | aobsgis F}'f‘g’ 0.300 f;;s 1517 64.2 ;
Rk R
Plano
i1 & 0.300
Cover-glass Plano Glass
2 2 .
o | P g 0400 | U 1.517 64.2
Plano
13 P 0.441
14 Image Plano N
AR & P
0 4H# % &S dline 587.6nm
: Xk 5
sl
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&\
Aspheric Coefficients 3k 3K 4o 1% #¢

Su;ia‘;e # | 5 4 s
kK = -2.04930E+00 | -9.38907E-01 | -8.91863E-01 | -2.58667E-01
Ad = -4.08180E-02 | -7.20292E-02 | -1.79948E-02 | -1.59706E-02
A6 = 5.90936E-03 1.15276E-02 | -7.75708E-03 | -7.01760E-04
A8 = -2.5899SE-03 | -5.70934E-03 | 1.44145E-03 | -1.63897E-03
AlQ = 4.36183E-04 | 9.83188E-04 | -1.69273E-03

Su;ia;e # 6 7 8 9
kK = -2.05071E+00 | -7.37743E-01 | -9.35451E+00 | -1.20555E+00
Ad = -1.50671E-03 | 9.36444E-02 | -4.80539E-03 | -2.06466E-02
A6 = 1.00183E-02 | 6.24022E-03 | -8.47331E-04 | 2.17685E-03
A8 = 3.13244E-03 | -1.06120E-03 | 1.36880E-04 | -2.58306E-04
AlO= -1.15842E-03 | 3.54869E-04 | -3.65520E-05 | 7.81732E-06
Al2 = | 9.30516E-05

£+x
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E¥)
‘ (BE b))
f(#£.36) = 3.44 mm. Fno = 2.81, HFOV(£38 &) = 37.6 dee.
- Surface # Curvature Radius | Thickness | Material Index Abbe # Iizciflw
* @ HEEE BR | OHE | ME | emdha) L
0 Object Plano Infinity
Lo @ PR
! Lens I 1.93853 (ASP) | 0.516 | Plastic 1.543 56.5 | -171.12
PN ‘ . ) . 12
. 2 1.72098 (ASP) | 0.168
N Ape. Stop Plano
3 e A 0.050
4 Lens 2 3.12360 (ASP) 1.175 Plastic 1.530 55.8 1.75
% :-Sﬁﬁfi: S A . P 4 . .
5 -1.14442 (ASP) | 0327
Lens 3 :
- 2 -
6 o=y | 0A46527(ASP) | 0556 Plastic 1.583 30.2 1.80
7 -1.20526 (ASP) | 0.070
Lens4 . "
8 Sy | S0364(ASP) | 098] Plastic 1.530 55.8 3.48
9 6.27330 (ASP) | 0.350
IR-filter
10 | scohdis :’fg’ 0.300 g;;;s 1.517 642 ;
Mg AR
Plano o
H Py 0.350
Cover-glass Plano Glass
bl i -
C ) 12 s g 0500 | L 1.517 64.2
" Plano
13 gl 0.473
14 Image Plano N
AR & I &
it %# & KA d-line 587.6nm
’ Y e \ =
% l 7N
23/29
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&+
Aspheric Coefficients 3F 1K 30 14 #¢
Su;{fa;e # | 5 4 5
K = ~2.01374E+00 | -1.17612E+00 | -8.47976E-01 | -2.00000E-0]
Ad = 1.95052E-02 | -3.11311E-02 | -9.57531E-02 | -9.27608E-02
A6 = -1.62817E-02 | -1.95406E-01 | -3.83492E-0! | 3.68639E-02
A8 = 3.74820E-02 3.35823E-01 7.31622E-01 | -2.38756E-03
Al0= | -4.44690E-02 | -7.29540E-01 | -1.76544E+00 | -6.83017E-03
Al2= | 4.19729E-08 | 4.38783E-09 | 4.30310E-09 | 4.29504E-09
Su;ia;e # 6 4 g 9
k = | -1.55866E+00 | -5.15252E-01 | -6.65581E+00 | -1.50139F+0]
Ad = 4.37000E-02 1.98671E-01 | -1.26285E-02 | -7.25624E-03
A6 = 2.10531E-02 2.38394E-02 3.36034E-03 | -8.54376E-04
A8 = 7.27488E-02 | -2.07147E-02 | -1.36899E-03 | -2.41043E-04
AlO= 1.75148E-02 5.93938E-03 8.06300E-05 1.16484E-05
Al2= | -2.75238E-02 | -6.93998E-05 | -3.11537E-06 | -4.50028E-06

%+t E
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#t—
(FREep)
f(EE)=428 mm, Fno=240, HFOV(#342. A) =37.9 deg.
: Surface # Curvature Radius | Thickness | Material Index Abbe # Iizc?tlw
@ hFE BE | MR | AR | ewhe] S
0 Object Plano Infinity
i & Em
Lens | Plastic
| -26.92460 (ASP .349 1.632 234 17.13
B — 448 6.92460 (ASP) 03 .
. 2 -7.76000 (ASP) 0.070
. Ape. Stop Plano n
3 E B P 0.331
Lens 2 - N Plastic
4 PRy 13.36520 (ASP) 1.365 g 1.544 559 3.86
5 -2.40053 (ASP) 0.871
Lens 3 Plastic
-0.68248 (ASP 654 1.650 21.4 -3.15
6 | p=igg | 068280ASH 0 L
7 -1.41052 (ASP) 0.070
Lens 4 Plastic
1.80185 (ASP 250 1.544 559 4.09
8 | pwugep | |B01BS(ASPY 122 L
9 5.31320 (ASP) 0.500
IR-filter
10 | 4opsus Z'f:g’ 0.300 (}3&'3;;5 1.517 64.2 .
B AR
Plano n
11 & 0.300
Cover-glass Plano Glass
7 .
’ 12 Jravenen @ 0.400 -, 1.517 64.2
Plano
13 A 0.257
14 image Plano i
&A% & &
i &g KA d-line 587.6nm
X =
%+ N\ B
25/29
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+=
Aspheric Coefficients 3k 3K & 14 8¢

Su;ia;e # | 5 4 5
k = | -5.00000E+0! | -1.00000E+00 | 1.00000E+00 | -1.12777E+00
Ad = -1.79378E-02 | -6.21780E-03 | -4.13793E-04 | -1.32423E-02
A6 = 4.60822E-03 1.76896E-03 | -1.68136E-02 | -8.86491E-06
A8 = -1.13722E-02 | -2.06358E-02 | 4.18349E-03 | -1.98930E-03
Al0= | 6.45520E-04 | 5.58703E-03 | -6.80524E-03

Su;i’a{;e # 5 7 8 9
k = | -1.92618E+00 | -6.40774E-0! | -7.40744E+00 | -1.42429E+0]
Ad = 1.94221E-02 | 6.77887E-02 | -4.04693E-03 | -6.10683E-03
A6 = 8.32022E-03 | S5.73241E-03 | -4.79945E-04 | 8.21498E-04
A = 2.77527E-03 | -1.09407E-03 | 1.53952E-04 | -4.21778E-05
Al0o= | -1.17540E-03 | 3.12511E-04 | -1.66159E-05 | -2.55245E-06
Al2 = 1.01566E-04

F+/E
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k+=
e (F g
f(f3E)=3.46 mm, Fno=2.81, HFOV( £ &) = 37.5 deg.
* Surface # Curvature Radius | Thickness | Material Index Abbe # 1:(:?}],
k@ # F ¥ 48 BE | MR | R et L0
0 Object Plano Infinity
a8 I @ B TR
Lens | Plastic
1 2. .644 .54 . .
¥ — 548 05307 (ASP) 0.6 g 1.543 56.5 8.58
. 2 3.26380 (ASP) 0.132
. Ape. Stop Plano
3 LB P 0.132
Lens 2 Plastic
-3 2
4 % = ih48 55.55560 (ASP) 1.033 . 1.543 56.5 2.03
5 -1.08909 (ASP) 0.284
Lens 3 Plastic
- s ] ~ ') -
6 %= a4 0.48542 (ASP) 0.518 i 1.583 30.2 1,93
7 -1.18926 (ASP) 0.070
Lens 4 Plastic
1.58136 (ASP 1.400 1.543 56. 3.77
8 ¥ ik 4 58136 (ASP) o 5
9 4.76400 (ASP) 0.260
IR-filter i
0 | tohsig Tf;o 0.300 f;;s 1517 64.2
Mg kA
Plano R
11 - 0.350
Cover-glass Plano Glass
2 2
. 12 1246 38 FAP 0.500 e 1.517 64.2
. Plano "
13 P 0.303
14 [mage Plano i
AR F &

i KK A d-line 587.6nm

27/29
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&+
Aspheric Coefficients 3k 3K 8 1% #¢
Surﬁfa;e # I 5 4 s
kK = -S.21652E-01 | -1.44236E+00 | -1.00000E+00 | -2.11626E-01
Ad = 3.42739E-02 | -3.06847E-02 | -1.56347E-01 | -1.84664E-01
A6 = | -3.60103E-02 | 1.13551E-01 | -7.52809E-01 | S5.85665E-02
A8 = 9.98894E-02 | -1.18089E+00 | 1.93452E+00 | 7.73039E-02
Alo= | -9.77043E-02 | 1.13757E+00 | -5.27109E+00 | -1.07831E-01
Al2= | 3.68301E-04 | 6.66863E-06 | 2.03567E-07 | -1.26758E-04
Suga;e # 6 5 g 9
Kk = -1.47631E+00 | -5.08750E-01 | -6.91662E+00 | -4.05107E+00
Ad = 5.67021E-02 | 2.14440E-01 | -2.29662E-02 | -1.93654E-02
A6 = 3.94413E-02 9.65001E-03 | -1.35877E-04 | -1.76530E-03
Ag = 8.33093E-02 | -2.15921E-02 | -1.40839E-03 | 1.47706E-04
AlO= 1.43449E-03 6.49944E-03 9.19278L-04 4.43112E-05
Al2 = | -2.76244E-02 | 2.79487E-04 | -2.61662E-04 | -1.25490E-05

28/29
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&+A

Bt § Tkt B ZR0e0]| Bofretl| B ETep) | BATsesl| B Ti60k]
. f 4.54 4.11 4.34 5.06 3.44 428 3.46
Fno 2.07 2.40 2.40 1.85 2.81 2.40 2.81
HFOV 37.1 39.1 382 33.4 37.6 37.9 37.5
V4-V3 32.5 34.5 32.5 33.0 25.6 34.5 26.3
(T12+T34)/T23 0.35 0.22 0.34 0.25 0.88 0.54 1.18
T12/T23 0.28 0.18 0.23 0.21 0.67 0.46 0.93
CTI/CT2 0.22 0.43 0.25 027 0.44 0.26 0.62
[R4/R3 0.54 0.05 0.78 1.53 0.37 0.18 0.02
(R5+R6)/(RS-R6)|  -3.17 -3.37 -3.03 -4.15 -2.26 2.87 -2.38
f/f1 -0.33 -0.12 -0.35 -0.42 -0.02 0.25 0.40
f/2 1.55 1.32 1.63 1.48 1.97 111 1.70
/13 -1.32 -1.06 -1.36 -1.26 -1.91 -1.36 -1.79
SL/TTL 0.93 0.93 1.01 0.89 0.88 0.94 0.86
Td/ImgH 1.55 1.35 1.47 1.69 1.47 1.81 1.62

U |
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. . 14/141,665 Confirmation No. 9554
Applicant : Hung-Kuo Yu al.

Filed . 12/27/2013

Title . LENS ASSEMBLY

Group Art Unit : 2872

Examiner . James Jones

Docket No. . SlIP.201299

Customer No. : 13161

VIA EFS

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

AMENDMENT AND RESPONSE

Madam:

In response to the non-final Office Action mailed January 15, 2015, please
amend the above-identified application as follows:

Amendments to the Claims are reflected in the listing of claims that
begins on page 2 of this paper; and

Remarks/Arguments begin on page 5 of this paper.
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in

the application.

Listing of Claims:

Claim 1. (currently amended) A lens assembly comprising:

a lens set which includes a first lens, a second lens, a third lens and a fourth
lens arranged in sequence from an object side to an image side along an optical
axis of said lens assembly, wherein

said first lens has a positive optical power adjacent to the optical axis,
and has a convex object-side surface which faces the object side, and an image-
side surface which faces the image side, at least one of said object-side surface
and said image-side surface of said first lens being an aspherical surface,

said second lens has a positive optical power adjacent to the optical
axis, and has a convex image-side surface which faces the image side, and an a
concave object-side surface which faces the object side, at least one of said
object-side surface and said image-side surface of said second lens being an
aspherical surface,

said third lens has a negative optical power adjacent to the optical axis,
and has a concave object-side surface which faces the object side, and a convex
image-side surface which faces the image side, at least one of said object-side
surface and said image-side surface of said third lens being an aspherical
surface,

said fourth lens has a positive optical power adjacent to the optical axis,
and has an image-side surface which faces the image side and which has a
concave portion around the optical axis, an object-side surface which faces the
object side, and a peripheral surface which interconnects said object-side
surface and said image-side surface, each of said object-side surface and said
image-side surface of said fourth lens being an aspherical surface, at least one
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of said object-side surface and said image-side surface of said fourth lens having
an inflection point located between the optical axis and said peripheral surface;
and

a non-adjustable diaphragm located between the object side and said
second lens of said lens set;

wherein said lens assembly satisfies

15<HFOV/f<50,
in which, HFOV represents one half of a maximum angle of view of said lens
assembly and has a unit of degree, and f represents a focal length of said lens

assembly and has a unit of millimeter.

Claim 2. (currently amended) The lens assembly as claimed in Claim 1,
further satisfying:

HFEOV>35°

HFOV>41°.

Claim 3. (currently amended) The lens assembly as claimed in Claim 1,
further satisfying:

f<2.7 mm,

f/f4>0.54,

in which, f4 is a focal length of said fourth lens and has a unit of millimeter.

Claim 4. (original) The lens assembly as claimed in Claim 1, further
satisfying:

Nd3>1.56, and

V3<29,
in which, Nd3 is a refractive index of said third lens for light with a wavelength
equal to 587 nanometers, and V3 is a coefficient of dispersion of said third lens

for light with a wavelength equal to 587 nanometers.

Claim 5. (original) The lens assembly as claimed in Claim 4, further
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satisfying:

Nd2<1.56, and

V2>29,
in which, Nd2 is a refractive index of said second lens for light with a wavelength
equal to 587 nanometers, and V2 is a coefficient of dispersion of said second
lens for light with a wavelength equal to 587 nanometers.

Claim 6. (original) The lens assembly as claimed in Claim 1, further
satisfying:
0.8<|f/f3|<2.5,

in which, f3 is a focal length of said third lens and has a unit of millimeter.

Claim 7. (currently amended) The lens assembly as claimed in Claim 1,
further satisfying:

0-3<ctiict2<2.0

0.67<ct1/ct2<2.0, and

O<ct3/ct4<1.0,

in which, ct1 represents a center thickness of said first lens, ct2

represents a center thickness of said second lens, ct3 represents a center
thickness of said third lens, ct4 represents a center thickness of said forth lens,

and each of ct1, ct2, ct3 and ct4 has a unit of millimeter.
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REMARKS

The present Amendment and Response is in response to the non-final
Office Action mailed January 15, 2015, in which Claims 1 — 3, 6 and 7 were
rejected and Claims 4 and 5 were objected to.

Independent Claim 1 and dependent Claims 2, 3 and 7 are amended. No
new claim is added. No claim is cancelled. Accordingly, Claims 1 — 7 remain
pending.

All changes made are for clarification and are based on the application as
originally filed. It is respectfully submitted that no new matter is added.

Favorable reconsideration is respectfully requested.

ALLOWABLE SUBJECT MATTER
With respect to Paragraph 6 of the Office Action, the Examiner stated that
Claims 4 and 5 were objected to as being dependent upon a rejected base claim
but would be allowable if rewritten in independent form including all of the
limitations of the base claim and any intervening claims. Applicants appreciate
the Examiner’s finding.

CLAIM AMENDMENTS, CANCELLATIONS AND ADDITIONS

Claim Amendments

Claim amendments, cancellations and additions in the present response
are as follows:
e Independent Claim 1 has been amended for clarification by changing
“and an object-side surface” to -- and a concave object-side surface--.
e Dependent Claim 2 has been amended for clarification by changing
“HFOV>35°" to --HFOV>41°--.
e Dependent Claim 3 has been amended for clarification by adding -- f/f4>0.54,
in which, f4 is a focal length of said fourth lens and has a unit of millimeter--.

e Dependent Claim 7 has been amended for clarification by changing
“0.3<ct1/ct2<2.0" to --0.67<ct1/ct2<2.0-.
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Applicants respectfully submit that no new matter has been added by any

of these claim amendments or additions.

CLAIM REJECTIONS
UNDER 35 USC SECTION 102(a)(1)

With respect to Paragraphs 4 and 5 of the Office Action, the Examiner
rejected Claims 1 — 3, 6 and 7 under 35 USC Section 102(a)(1) as being
anticipated by Huang (8,189,272; hereinafter “Huang”). Claim 1 is independent
while Claims 2 — 7 are dependent.

Applicants respectfully traverse these rejections.

Regarding the rejection of Claim 1, this claim has been amended herein for
clarification as noted above by limiting the object-side surface of the second lens
to be concave, thus more clearly distinguishing the claimed invention from
Huang.

Particularly, in Fig. 4A of Huang, the second lens 420 has an object-side
surface 421 which faces the object side and which is convex toward the object
side. Furthermore, the second lens of each of the other lens assemblies
illustrated in Figs. 1A, 2A, 3A, 5A, 6A and 7A also includes a convex object-side
surface. On the other hand, in Figs 1, 4 and 7 of the present invention as
embodied in the application as filed, the second lens of each of the lens
assemblies has a concave object-side surface. Therefore, the lens assembly of
the claimed invention that includes a concave object-side surface of the second
lens is not anticipated by Huang.

Accordingly, Applicants respectfully submit that independent Claim 1 as now
presented is allowable over Huang.

In addition to the clarifying amendment to independent Claim 1 as set forth
above, dependent Claims 2, 3 and 7 have also been amended for clarification as
set forth above, also to further distinguish the claimed invention from the cited
reference. The reasons and support for these amendments are provided

hereinafter and can be found in the following comparison table.
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Cited reference Huang
1 2 3 4 5 6 7

1146 11.17 |+ 17.98 | -9.29 943 10.73 8.45
33.7 325 41 30 30 38.2 29

2.94 2.91 228 323 3.18 3.56 343
1.633 | 1634 | 1633 | 1614 | 1.614 | 1.586 | 1.633
234 23.8 234 25.6 25.6 30.2 234
1.53 1543 | 1543 | 1.544 | 1.544 | 1.801 | 1.728
55.8 56.5 56.5 55.9 55.9 35 28.5
0.89 0.58 0.75 1.11 1.16 0.34 0.96
0.67 0.63 0.55 0.56 0.65 0.45 0.67
0.51 0.73 0.14 0.17 0.16 0.13 0.10
0.32 0.04 0.5 0.44 0.52 0.54 0.41

As disclosed in the embodiments 1 to 7 of Huang, the HFOV ranges
between 29 and 41. On the other hand, in the embodiments 1 to 3 of the present
invention, the HFOV is 44. Therefore, in amended dependent Claim 2, the
recitation of the HFOV>35° is replaced by the HFOV>41°. In other words, the
lens assembly of the claimed invention has a relatively wide angle of view with a
compact dimension.

Further, in embodiments 1 to 7 of Huang, f/f4 ranges between 0.04 and 0.54.
On the other hand, in embodiments 1 to 3 of the present invention, f/f4 ranges
between 0.87 and 1.15, and is greater than 0.54. Therefore, in amended
dependent Claim 3, a limitation of f/f4>0.54 is added, in which f4 is a focal length
of the fourth lens and has a unit of millimeter. In other words, the lens assembly
of the claimed invention has a relatively compact design.

Finally, in embodiments 1 to 7 of Huang, ct1/ct2 ranges between 0.45 and
0.67. On the other hand, in embodiments 1 to 3 of the present invention, ct1/ct2
ranges between 0.7 and 0.9, and is greater than 0.67. Therefore, in amended
dependent Claim 7, the recitation of 0.3<ct1/ct2<2.0 is replaced by
0.67<ct1/ct2<2.0. In other words, the lens assembly of the claimed invention has
a relatively compact design.

Applicants respectfully submit that dependent Claims 2, 3, 6 and 7 as

currently presented are also allowable over Huang.
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Reconsideration and withdrawal of the rejection of Claims 1 — 3, 6 and 7
under 35 USC Section 102(a)(1) are respectfully requested.

CONCLUSION

For the reasons stated above, it is respectfully submitted that Claims 1 —7

as currently pending are in condition for allowance. Applicants respectfully
requests withdrawal of the pending rejections and allowance of the claims. If any
issues remain that would prevent issuance of this application, the Examiner is
urged to contact the undersigned at 313-583-5956 or

Thomas.Moga@LeClairRyan.com (such communication via e-mail is herein

expressly granted) — to resolve any remaining problems.

The Commissioner is hereby authorized to charge any additional amount
required (or to credit any overpayment) to Deposit Account No. 50-5409.

Respectfully submitted,

/Thomas T. Moga/

Thomas T. Moga
Registration No. 34,881
Attorney for Applicants

Dated: April 15, 2015

TTM/hs

LECLAIRRYAN

Fairlane Plaza North

290 Town Center Drive, Fourth Floor
Dearborn, Michigan 48126

(313) 583-5956 Direct

(313) 583-6966 Fax
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(A) NAME OF ASSIGNEE

Please check the appropriate assignee category or categories (will not be

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

printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

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

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

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

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

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.

NOTE: This form must be signed in accordance with 37 CEFR 1.31 and 1.

33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.

Page 2 of 3 Ex. 1004

" Page 293
OMB 0651-0033  U.S. Patent and Trademark Office; U.S. DEPARTAENT OF COMMERCE



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION No. |
14/141,665 12/27/2013 Hung-Kuo Yu SIIP.201299 9554
5251 7590 06/01/2015 | EXAMINER |
SHOOK, HARDY & BACON LLP JONES, JAMES
INTELLECTUAL PROPERTY DEPARTMENT
2555 GRAND BLVD | ART UNIT PAPERNUMBER |
KANSAS CITY, MO 64108-2613 2872

DATE MAILED: 06/01/2015

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

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

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

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of '~ ~~-egulation.
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Application No. Applicant(s)

14/141,665 YU ET AL.
. oy [ i AlA (First Inventor to
Notice of Allowability Examiner par M| Fie) status

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 ALLOWARBILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to amendments filed 4/13/2015.
OA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

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

3. X The allowed claim(s) is/are 1-7. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
hitp:/fwww.uselo.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHieedback@usplo.qov .

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

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

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

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

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

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

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

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

Attachment(s)

1. [0 Notice of References Cited (PTO-892) 5. [] Examiner's Amendment’Comment

2. { Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 4/10/2015

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

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

/JAMES JONES/
Primary Examiner, Art Unit 2872

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150506
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Application/Control Number: 14/141,665 Page 2
Art Unit: 2872

REASONS FOR ALLOWANCE

1. Claims 1-7 are allowed.
2. The following is an examiner’s statement of reasons for allowance: the prior art
does not disclose the claimed combination of limitations to warrant a rejection under 35
USC 102 or 108.

Claims 1-7 are considered allowable for the reasons set forth on pages 6 and 7
of the remarks filed by applicant on 4/13/2015.

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.”

EXAMINER’S COMMENTS
3. The information disclosure statement (IDS) submitted on 4/13/2015 is in
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

statement is being considered by the examiner.

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

p.m. est. time.
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Application/Control Number: 14/141,665 Page 3
Art Unit: 2872

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Thomas Pham can be reached on (571) 272-3689. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

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

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

/JAMES JONES/
Primary Examiner, Art Unit 2872
5/6/2015

HP, Ex. 1004
Page 298



EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref {iHits Search Query DBs Default iiPlurals jiTime
# Operator Stamp
L1 1792 ((first near3 lens) near5 positive US-PGPUB; #OR ON 2015/05/07
near7 convex).clm. USPAT 09:27
L2 1175 ((second near3 lens) near5 positive §US-PGPUB; {OR ON 2015/05/07
near7 convex).clm. USPAT 09:27
L3 1084 ((fourth near3 lens) near5 positive {US-PGPUB; #OR ON 2015/05/07
same concave).clm. USPAT 09:28
L4 58334 idiaphragm.cim. US-PGPUB; OR ON 2015/05/07
USPAT 09:28
L5 9658 maximum near3 angle.cim. US-PGPUB; OR ON 2015/05/07
USPAT 09:29
L6 26506 iifocal near3 length.cim. US-PGPUB; OR ON 2015/05/07
USPAT 09:29
L7 1 1and 2 and 3 and 4 and 5 and 6 {US-PGPUB; iHOR ON 2015/05/07
USPAT 09:30
L8 303821 iith US-PGPUB; OR ON 2015/05/07
USPAT 09:31
L9 41426  iithi US-PGPUB; {OR ON 2015/05/07
USPAT; 09:31
FPRS; EPO;
JPG;
DERWENT
S113 {1749 S111 and S112 US-PGPUB; {OR ON 2014/11/03
USPAT 11:23
S250 17019 (second near4 lens) same positive {{US-PGPUB; #OR ON 2014/12/01
same concave USPAT 11:47
251 {1772 (second near4 lens) same positive {{US-PGPUB; #OR ON 2014/12/01
same concave same aspheric USPAT 11:47
S254 {454 359/717.ccls. US-PGPUB; {OR ON 2014/12/01
USPAT 11:47
95 {7992 (first near3 lens) near5 negative FPRS; EPO; OR ON 2014/12/01
JPO; 11:47
DERWENT
S296 {3967 (second near3 lens) near5 convex EFPRS; EPO; {OR ON 2014/12/01
JPO; 11:47
DERWENT
97 41723 (third near3 lens) near5 concave FPRS; EPO; #OR ON 2014/12/01
JPO; 11:47
DERWENT
S298 11380 (fourth near3 lens) near5 convex {FPRS; EPO; #OR ON 2014/12/01
JPO; 11:47
DERWENT
S299 {731 (fifth near3 lens) near5 concave FPRS; EPO; #OR ON 2014/12/01
JPO; 11:47
DERWENT
S300 26 S295 and S296 and 297 and S298{{FPRS; EPO; {{OR ON 2014/12/01
and S299 JPO; 11:47
HP, Ex. 1004
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EAST Search History

E s IDERWENT | 5 3 5
8301 15952 (first near3 lens) nearb US-PGPUB; #OR ON 2014/12/01
negative.clm. USPAT 11:47
8302 13649 (second near3 lens) nearb US-PGPUB; #OR ON 2014/12/01
convex.clm. USPAT 11:47
S303 1925 (third near3 lens) near5 US-PGPUB; #OR ON 2014/12/01
convex.clm. USPAT 11:47
S304 41324 (fourth near3 lens) near5 US-PGPUB; #OR ON 2014/12/01
convex.clm. USPAT 11:47
S305 1341 (fifth near3 lens) near10 US-PGPUB; #OR ON 2014/12/01
plastic.cm. USPAT 11:47
8307 437929 distance near10 image.clm. US-PGPUB; #OR ON 2014/12/01
USPAT 11:47
S310 818 (axial near3 distance) same (first {US-PGPUB; #OR ON 2014/12/01
near3 lens) same (second near3 USPAT 11:47
lens)
8315 49767 (first near3 lens) near5 negative US-PGPUB; #OR ON 2014/12/01
USPAT 11:47
S316 {9158 (second near3 lens) near5 convex {US-PGPUB; #OR ON 2014/12/01
USPAT 11:47
317 3299 (third near3 lens) near5 concave US-PGPUB; {OR ON 2014/12/01
USPAT 11:47
318 {3282 (fourth near3 lens) near5 convex  {US-PGPUB; #OR ON 2014/12/01
USPAT 11:47
S319 {1376 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2014/12/01
USPAT 11:47
8320 370 S315 and S316 and S317 and S318{US-PGPUB; {OR ON 2014/12/01
and S319 USPAT 11:47
325 {11890 (first near3 lens) near5 positive US-PGPUB; H{OR ON 2014/12/01
USPAT 11:47
8326 {7087 (second near3 lens) nearb US-PGPUB; H{OR ON 2014/12/01
(concave biconcave bi-concave) USPAT 11:47
8327 {4779 (third near3 lens) near5 (convex) {US-PGPUB; #OR ON 2014/12/01
USPAT 11:47
5328 13282 (fourth near3 lens) near5 convex EUS-PGPUB; {OR ON 2014/12/01
USPAT 11:47
8329 {3749 (fifth near3 lens) near7 negative US-PGPUB; #OR ON 2014/12/01
USPAT 11:47
S330 511 S325 and S326 and S327 and S328{US-PGPUB; {OR ON 2014/12/01
and S329 USPAT 11:47
8331 136 ((fifth near3 lens) near7 negative) {US-PGPUB; #OR ON 2014/12/01
near10 inflection USPAT 11:47
8334 7530 (second near3 lens) near5 US-PGPUB; #OR ON 2014/12/01
positive.cim. USPAT 11:47
8335 16761 (third near3 lens) near5 US-PGPUB; {OR ON 2014/12/01
positive.cim. USPAT 11:47
8336 12018 (fifth near3 lens) near5 US-PGPUB; {OR ON 2014/12/01
positive.clm. USPAT 11:47
8337 {903 (fifth near3 lens) near9 US-PGPUB; {OR ON 2014/12/01
convex.clm. USPAT 11:47
S338 388 (fifth near3 lens) near5 US-PGPUB; {OR ON 2014/12/01
aspheric.cim. USPAT 11:47
S339 {4351 (inflection near2 point).cim. US-PGPUB; {OR ON 2014/12/01
USPAT 11:47
HP, Ex. 1004

file:///Cl/Users/jjones4/Documents/e-Red%20Folder/14141665/EASTSearchHistory.14141665_AccessibleVersion.htm[5/7/2015 9:34:0;? ggﬁ 300




EAST Search History

S340 {366 (sixth near3 lens) near10 US-PGPUB; #OR ON 2014/12/01
concave.clm. USPAT 11:47

8342 11337 (first near5 lens) near7 convex US-PGPUB; #OR ON 2014/12/01
near5 plastic USPAT 11:47

8343 424 (second near5 lens) near7 aspheric {US-PGPUB; #OR ON 2014/12/01
near5 plastic USPAT 11:47

8344 1230 (third near5 lens) near7 concave US-PGPUB; H#OR ON 2014/12/01
near5 plastic USPAT 11:47

8345 427787 (fourth lens near5 lens) near10 US-PGPUB; H#OR ON 2014/12/01
concave USPAT 11:47

8346 {17229 (fourth lens near5 lens) near10 US-PGPUB; H#OR ON 2014/12/01
plastic USPAT 11:47

8347 {965 (fourth lens near5 lens) near10 US-PGPUB; #OR ON 2014/12/01
inflection USPAT 11:47

8351 {109 (first near3 lens) near10 positive US-PGPUB; #OR ON 2014/12/01
near10 paraxial.cim. USPAT 11:47

8352 {1726 (second near3 lens) near10 positiveiiUS-PGPUB; #OR ON 2014/12/01
near10 convex.cim. USPAT 11:47

S353 1939 (third near3 lens) near10 negative {US-PGPUB; #OR ON 2014/12/01
near10 convex.cim. USPAT 11:47

8354 11832 (fourth near3 lens) near10 US-PGPUB; #OR ON 2014/12/01
convex.clm. USPAT 11:47

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

8357 11410 (fourth near4 lens) same negative {jUS-PGPUB; #OR ON 2014/12/01
same convex same aspheric USPAT 11:47

S358 {11045 8250 and S251 and S356 and US-PGPUB; #OR ON 2014/12/01
357 USPAT 11:47

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

8361 11598 359/715.ccls. US-PGPUB; iOR ON 2014/12/01
USPAT 11:47

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

HA02 {697 $401 and (diaphragm aperture US-PGPUB; #OR ON 2014/12/29
stop) USPAT 09:22

$413 {183 $406 and $407 and $408 and S409§US-PGPUB; HOR ON 2014/12/29
and $411 and $412 USPAT 09:22

HA16 {527 359/714.ccls. US-PGPUB; HOR ON 2014/12/29
USPAT 09:22

$A24 #375 $419 and $420 and $421 and $4223§US-PGPUB; {OR ON 2014/12/29
and $423 USPAT 09:22

$435 4375 $430 and $431 and $432 and $433iUS-PGPUB; {CR ON 2014/12/29
and $434 USPAT 09:22

HA37 {27193 lens near3 housing US-PGPUB; HOR ON 2014/12/29
USPAT 09:22

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

HA47 {3676 (second near3 lens) nearb US-PGPUB; #OR ON 2014/12/29
convex.clm. USPAT 09:22

448 11953 (third near3 lens) near5 US-PGPUB; i#OR ON 2014/12/29
convex.clm. USPAT 09:22

$449 11340 (fourth near3 lens) near5 US-PGPUB; #OR ON 2014/12/29
convex.clm. USPAT 09:22

HP, Ex. 1004
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EAST Search History

S450 4350 (fifth near3 lens) near10 US-PGPUB; #OR ON 2014/12/29
plastic.clm. USPAT 09:22

S452 138243 distance near10 image.clm. US-PGPUB; #OR ON 2014/12/29
USPAT 09:22

S475 1523 $470 and $471 and $472 and $473{US-PGPUB; HOR ON 2014/12/29
and 474 USPAT 09:22

$476 138 ((fifth near3 lens) near7 negative) i{US-PGPUB; :OR ON 2014/12/29
near10 inflection USPAT 09:22

479 {7577 (second near3 lens) nearb US-PGPUB; #OR ON 2014/12/29
positive.cim. USPAT 09:22

480 16810 (third near3 lens) near5 US-PGPUB; #OR ON 2014/12/29
positive.cim. USPAT 09:22

S481 42044 (fifth near3 lens) near5 US-PGPUB; #OR ON 2014/12/29
positive.cim. USPAT 09:22

482 1929 (fifth near3 lens) near9 US-PGPUB; #OR ON 2014/12/29
convex.clm. USPAT 09:22

483 1403 (fifth near3 lens) near5 US-PGPUB; #OR ON 2014/12/29
aspheric.cim. USPAT 09:22

S484 {4390 (inflection near2 point).cim. US-PGPUB; #OR ON 2014/12/29
USPAT 09:22

485 4378 (sixth near3 lens) near10 US-PGPUB; #OR ON 2014/12/29
concave.clm. USPAT 09:22

487 11340 (first near5 lens) near7 convex US-PGPUB; #OR ON 2014/12/29
near5 plastic USPAT 09:22

488 1428 (second near5 lens) near7 aspheric jUS-PGPUB; #OR ON 2014/12/29
near5 plastic USPAT 09:22

489 1233 (third near5 lens) near7 concave US-PGPUB; H#OR ON 2014/12/29
near5 plastic USPAT 09:22

S490 {27922 (fourth lens near5 lens) near10 US-PGPUB; HOR ON 2014/12/29
concave USPAT 09:22

$491 417327 (fourth lens near5 lens) near10 US-PGPUB; HOR ON 2014/12/29
plastic USPAT 09:22

492 1983 (fourth lens near5 lens) near10 US-PGPUB; #OR ON 2014/12/29
inflection USPAT 09:22

Sh04 {1042 S503 and (diaphragm aperture US-PGPUB; #OR ON 2014/12/29
stop) USPAT 09:22

S506 601 359/715.ccls. US-PGPUB; iOR ON 2014/12/29
USPAT 09:22

S623 {460 359/717.ccls. US-PGPUB; OR ON 2014/12/29
USPAT 09:22

8526 {697 S525 and (diaphragm aperture US-PGPUB; {OR ON 2014/12/29
stop) USPAT 09:22

S637 §183 8530 and S531 and S532 and Sh33{US-PGPUB; #COR ON 2014/12/29
and Sh35 and Sh36 USPAT 09:22

SH40 527 359/714.ccls. US-PGPUB; :OR ON 2014/12/29
USPAT 09:22

S548 #375 S543 and S544 and S545 and Sb46{US-PGPUB; {OR ON 2014/12/29
and S547 USPAT 09:22

S559 1375 S554 and S555 and S556 and S557{US-PGPUB; {OR ON 2014/12/29
and S558 USPAT 09:22

S561 {27193 lens near3 housing US-PGPUB; {OR ON 2014/12/29
USPAT 09:22

S653 {1207 359/687.ccls. US-PGPUB; #OR ON 2015/01/25
USPAT 12:46

HP, Ex. 1004
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S655 16851 (wide-angle "wide angle" US-PGPUB; #OR ON 2015/01/25
wideangle) same condition USPAT 13:03
S657 2819 (wide-angle "wide angle" US-PGPUB; OR ON 2015/01/25
wideangle) same condition same  {jUSPAT 13:03
(focal near3 length)
S659 {2558 (focal near3 length near3 first adj {US-PGPUB; #OR ON 2015/01/25
lens adj4 group) USPAT 13:15
S660 16934 (focal near3 length near3 first adj {US-PGPUB; #OR ON 2015/01/25
lens) USPAT 13:15
S661 12558 S659 with S660 US-PGPUB; {OR ON 2015/01/25
USPAT 13:15
S663 11281 359/773.ccls. US-PGPUB; {OR ON 2015/01/25
USPAT 17:49
S664 12058 (first near3 lens near5 positive) US-PGPUB; HOR ON 2015/01/25
USPAT 17:50
S665 19885 (third near3 lens near5 positive) US-PGPUB; HOR ON 2015/01/25
USPAT 17:50
S666 11697 (second near3 lens nearb US-PGPUB; #OR ON 2015/01/25
negative) USPAT 17:51
667 {5799 (fourth near3 lens near5 negative) {{US-PGPUB; #OR ON 2015/01/25
USPAT 17:51
S668 {4645 5664 and S665 and S666 and US-PGPUB; #OR ON 2015/01/25
S667 USPAT 17:53
669 {2558 (focal near3 length near3 first adj {US-PGPUB; #OR ON 2015/01/25
lens adj4 group) USPAT 17:54
670 1i6934 (focal near3 length near3 first adj {US-PGPUB; #OR ON 2015/01/25
lens) USPAT 17:54
S671 2558 S669 and S670 US-PGPUB; {OR ON 2015/01/25
USPAT 17:54
S673 §15 S671 and S663 US-PGPUB; {OR ON 2015/01/25
USPAT 17:55
S674 1266 S663 not S673 US-PGPUB; {OR ON 2015/01/25
USPAT 18:10
S675 3142 (focal near3 length near10 zoom US-PGPUB; {OR ON 2015/01/25
near10 (telephoto tele-photo)) USPAT 18:11
5676 {18 S674 and S675 US-PGPUB; {OR ON 2015/01/25
USPAT 18:11
S677 {258 S674 not S676 US-PGPUB; #OR ON 2015/01/25
USPAT 18:17
S678 {163 f1/ft US-PGPUB; HOR ON 2015/01/25
USPAT 18:26
S679 530 f1/1 US-PGPUB; {OR ON 2015/01/25
USPAT 18:26
5684 539 f/f1 US-PGPUB; {OR ON 2015/01/25
USPAT 18:44
5686 1207 359/687.ccls. US-PGPUB; {OR ON 2015/01/25
USPAT 18:45
S949 578 8945 and S946 and S947 and US-PGPUB; {OR ON 2015/02/05
5948 USPAT 13:38
S950 1{2652353 {{(diaphragm stop aperture) US-PGPUB; HOR ON 2015/02/05
USPAT 13:38
8951 {559 S949 and S950 US-PGPUB; {OR ON 2015/02/05
USPAT 13:38
S953 1638 maximum near3 angle near3 view {US-PGPUB; {OR HON §l2015/02/05§
HP, Ex. 1004
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. | USPAT | 5 113:38 |

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

8955 {5275 ((second near3 lens) near10 US-PGPUB; #OR ON 2015/02/05
(positive) near15 (convex)) USPAT 13:38

S956 11992 (third near3 lens) near5 negative {US-PGPUB; #OR ON 2015/02/05
near15 (concave) USPAT 13:38

8957 41927 (fourth near3 lens) near10 positive {jUS-PGPUB; #OR ON 2015/02/05
near10 concave USPAT 13:38

8958 578 8954 and S955 and S956 and US-PGPUB; {OR ON 2015/02/05
$957 USPAT 13:38

S959 12652353 i(diaphragm stop aperture) US-PGPUB; #OR ON 2015/02/05
USPAT 13:38

8960 {559 8958 and S959 US-PGPUB; OR ON 2015/02/05
USPAT 13:38

S961 1185 S260 and (inflection near3 point) US-PGPUB; #OR ON 2015/02/05
USPAT 13:38

8963 1850 HFOV US-PGPUB; {OR ON 2015/02/05
USPAT 13:38

967 19474 ((first near3 lens) near10 US-PGPUB; H#OR ON 2015/02/05
positive).cim. USPAT 13:38

S968 18475 (second near3 lens) near10 US-PGPUB; HOR ON 2015/02/05
positive.clm. USPAT 13:38

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

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

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

S972  i6754 aspheric.cim. US-PGPUB; #OR ON 2015/02/05
USPAT 13:38

975 {2700 first near3 lens near3 unit near5 US-PGPUB; iOR ON 2015/02/05
positive USPAT 13:38

976 {2661 second near3 lens near3 unit near5 §US-PGPUB; {{OR ON 2015/02/05
negative USPAT 13:38

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

978 43873 rear near3 lens near3 group US-PGPUB; #OR ON 2015/02/05
USPAT 13:38

981 {2002 first near3 lens near3 unit near5 US-PGPUB; {OR ON 2015/02/05
positive.cim. USPAT 13:38

S982 11833 second near3 lens near3 unit near5iUS-PGPUB; {OR ON 2015/02/05
negative.clm. USPAT 13:38

S983 3344 reflecting near3 unit.cim. US-PGPUB; {OR ON 2015/02/05
USPAT 13:38

S984 {1326 rear near3 lens near3 group.clm. US-PGPUB; {OR ON 2015/02/05
USPAT 13:38

$1049 {300 fixing near3 diaphragm.clm. US-PGPUB; {OR ON 2015/02/05
USPAT 13:56

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

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

1S1052 {50432 iisecond near3 lens.clm. HUS-PGPUB; {OR JON  12015/02/05:

HP, Ex. 1004
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E : \ HUSPAT y ; 113:57
S1053 415816 third near3 lens.cim. US-PGPUB; H#OR ON 2015/02/05
USPAT 13:57
S1054 8456 fourth near3 lens.cim. US-PGPUB; H#OR ON 2015/02/05
USPAT 13:57
S1055 49310 convex near3 surface.clm. US-PGPUB; H#OR ON 2015/02/05
USPAT 13:57
S1119 {7204 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/03/09
same concave USPAT 08:17
S1120 {1837 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/03/09
same concave same aspheric USPAT 08:17
S1164 {12177 (first near3 lens) near5 positive US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1165 {7263 (second near3 lens) nearb US-PGPUB; #OR ON 2015/03/09
(concave biconcave bi-concave) USPAT 08:17
S1166 {4924 (third near3 lens) near5 (convex) HUS-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1167 13393 (fourth near3 lens) near5 convex  HUS-PGPUB; #OR ON 2015/03/09
USPAT 08:17
$1168 13899 (fifth near3 lens) near7 negative US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
51188 {1878 (third near4 lens) same positive US-PGPUB; #OR ON 2015/03/09
same convex same aspheric USPAT 08:17
$1189 {1467 (fourth near4 lens) same negative {US-PGPUB; H#OR ON 2015/03/09
same convex same aspheric USPAT 08:17
S1190 #1096 S1119 and $1120 and S1188 and  {{US-PGPUB; {OR ON 2015/03/09
S$1189 USPAT 08:17
$1193 {5359 (first near3 lens near3 group) US-PGPUB; #OR ON 2015/03/09
near5 positive USPAT 08:17
S1194 15180 (second near3 lens near3 group) US-PGPUB; #OR ON 2015/03/09
near5 negative USPAT 08:17
S1195 {4504 (third near3 lens near3 group) US-PGPUB; H#OR ON 2015/03/09
near5 positive USPAT 08:17
S1196 2294 (fourth near3 lens near3 group) US-PGPUB; H#OR ON 2015/03/09
near5 negative USPAT 08:17
S1197 {1460 (fifth near3 lens near3 group) US-PGPUB; HOR ON 2015/03/09
nearb positive USPAT 08:17
51198 429453 aperture near3 stop US-PGPUB; HOR ON 2015/03/09
USPAT 08:17
S1201 47204 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/03/09
same concave USPAT 08:17
S1202 41837 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/03/09
same concave same aspheric USPAT 08:17
$1205 {720 ((second near4 lens) near20 US-PGPUB; #OR ON 2015/03/09
positive near20 concave near20 USPAT 08:17
aspheric)
$1206 {720 $1205 and S1202 US-PGPUB; iOR ON 2015/03/09
USPAT 08:17
51208 {12519 (second near3 lens) nearb positive {{US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S$1209 19987 (third near3 lens) near5 positive US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
51210 #4162 (fifth near3 lens) nearb positive US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
HP, Ex. 1004
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S1211 §2789 (fifth near3 lens) near9 convex US-PGPUB; OR ON 2015/03/09
USPAT 08:17

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

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

S1217 {19964 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/03/09
USPAT 08:17

51218 19361 (second near3 lens) near5 convex HUS-PGPUB; #OR ON 2015/03/09
USPAT 08:17

51219 #3419 (third near3 lens) near5 concave US-PGPUB; #OR ON 2015/03/09
USPAT 08:17

51220 §3393 (fourth near3 lens) near5 convex  §US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

S$1221 #1468 (fifth near3 lens) near5 concave US-PGPUB; OR ON 2015/03/09
USPAT 08:17

51224 9964 (first near3 lens) near5 negative US-PGPUB; OR ON 2015/03/09
USPAT 08:17

S1225 {9361 (second near3 lens) near5 convex {US-PGPUB; HOR ON 2015/03/09
USPAT 08:17

51226 3419 (third near3 lens) near5 concave US-PGPUB; HOR ON 2015/03/09
USPAT 08:17

51227 $3393 (fourth near3 lens) near5 convex #US-PGPUB; H#OR ON 2015/03/09
USPAT 08:17

51228 111468 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/03/09
USPAT 08:17

S1231 14894 ((first near3 lens) near10 (positive) {US-PGPUB; #OR ON 2015/03/09
near15 (convex)) USPAT 08:17

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

51233 {2011 (third near3 lens) near5 negative {US-PGPUB; H#OR ON 2015/03/09
near15 (concave) USPAT 08:17

S1234 ({1943 (fourth near3 lens) near10 positive {jUS-PGPUB; #OR ON 2015/03/09
near10 concave USPAT 08:17

$1235 1581 S$1231 and S1232 and $1233 and {US-PGPUB; {OR ON 2015/03/09
S1234 USPAT 08:17

51236 2666338 {i(diaphragm stop aperture) US-PGPUB; #OR ON 2015/03/09
USPAT 08:17

51238 {1652 maximum near3 angle near3 view iUS-PGPUB; #OR ON 2015/03/09
USPAT 08:17

$1239 14894 ((first near3 lens) near10 (positive) {US-PGPUB; #OR ON 2015/03/09
near15 (convex)) USPAT 08:17

$1240 15301 ((second near3 lens) near10 US-PGPUB; #OR ON 2015/03/09
(positive) near15 (convex)) USPAT 08:17

S$1241 42011 (third near3 lens) near5 negative #US-PGPUB; H#OR ON 2015/03/09
near15 (concave) USPAT 08:17

S1242 11943 (fourth near3 lens) near10 positive {jUS-PGPUB; #OR ON 2015/03/09
near10 concave USPAT 08:17

S§1243 1581 S$1239 and S1240 and S1241 and §US-PGPUB; {OR ON 2015/03/09
S1242 USPAT 08:17

S1244 2666338 {i(diaphragm stop aperture) US-PGPUB; #OR ON 2015/03/09
USPAT 08:17

S1245 {562 $1243 and S1244 US-PGPUB; OR ON 2015/03/09
USPAT 08:17

HP, Ex. 1004
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51246 {187 $1245 and (inflection near3 point) {US-PGPUB; HOR ON 2015/03/09
USPAT 08:17

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

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

S$1269 283 359/773.ccls. US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

$1270 §12177  {i(first near3 lens nearb positive) US-PGPUB; OR ON 2015/03/09
USPAT 08:17

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

$1272 11809 (second near3 lens nearb US-PGPUB; OR ON 2015/03/09
negative) USPAT 08:17

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

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

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

S$1277 §2579 $1275 and S1276 US-PGPUB; :OR ON 2015/03/09
USPAT 08:17

S$1279 {268 $1269 not S1278 US-PGPUB; :OR ON 2015/03/09
USPAT 08:17

51280 {3166 (focal near3 length near10 zoom US-PGPUB; OR ON 2015/03/09
near10 (telephoto tele-photo)) USPAT 08:17

51288 7204 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/03/09
same concave USPAT 08:17

51289 41837 (second near4 lens) same positive {{US-PGPUB; #OR ON 2015/03/09
same concave same aspheric USPAT 08:17

$1295 41878 (third near4 lens) same positive US-PGPUB; #OR ON 2015/03/09
same convex same aspheric USPAT 08:17

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

$1297 1096 $1288 and S1289 and $1295 and {US-PGPUB; i#OR ON 2015/03/09
$1296 USPAT 08:17

S1300 {5359 (first near3 lens near3 group) US-PGPUB; H#OR ON 2015/03/09
near5 positive USPAT 08:17

S1301 15180 (second near3 lens near3 group) US-PGPUB; H#OR ON 2015/03/09
near5 negative USPAT 08:17

S1302 44504 (third near3 lens near3 group) US-PGPUB; HOR ON 2015/03/09
near5 positive USPAT 08:17

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

S1304 {1460 (fifth near3 lens near3 group) US-PGPUB; #OR ON 2015/03/09
near5 positive USPAT 08:17

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

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

S1309 1837 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/03/09
same concave same aspheric USPAT 08:17

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

HP, Ex. 1004
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E §E \laspheric) s ; ; s s
S$1313 {720 S1312 and S1309 US-PGPUB; :OR ON 2015/03/09
USPAT 08:17
S1315 {12519 (second near3 lens) nearb positive {US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1316 {9987 (third near3 lens) near5 positive US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1317 {4162 (fifth near3 lens) near5 positive US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1318 {2789 (fifth near3 lens) near9 convex US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1319 ({1164 (sixth near3 lens) near10 concave {US-PGPUB; H#OR ON 2015/03/09
USPAT 08:17
$1320 1081 (fifth near3 lens) near10 aspheric {US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
$1324 119964 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S$1325 19361 (second near3 lens) near5 convex HUS-PGPUB; #OR ON 2015/03/09
USPAT 08:17
$1326 13419 (third near3 lens) near5 concave US-PGPUB; H#OR ON 2015/03/09
USPAT 08:17
$1327 13393 (fourth near3 lens) near5 convex  {US-PGPUB; H#OR ON 2015/03/09
USPAT 08:17
$1328 {1468 (fifth near3 lens) near5 concave US-PGPUB; HOR ON 2015/03/09
USPAT 08:17
S1331 19964 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
$1332 {9361 (second near3 lens) near5 convex {US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S$1333 {3419 (third near3 lens) near5 concave US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
$1334 113393 (fourth near3 lens) near5 convex {US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1335 i1468 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
$1338 18361 (first near3 lens) near5 negative FPRS; EPO; #OR ON 2015/03/09
JPG; 08:17
DERWENT
$1339 114246 (second near3 lens) near5 convex {{FPRS; EPO; #OR ON 2015/03/09
JPG; 08:17
DERWENT
S$1340 {1831 (third near3 lens) near5 concave FPRS; EPO; #OR ON 2015/03/09
JPG; 08:17
DERWENT
S1341 {1501 (fourth near3 lens) near5 convex i{FPRS; EPO; #OR ON 2015/03/09
JPG; 08:17
DERWENT
S1342 4802 (fifth near3 lens) near5 concave FPRS; EPO; #OR ON 2015/03/09
JPO; 08:17
DERWENT
S1351 {9964 (first near3 lens) near5 negative US-PGPUB; HOR ON 2015/03/09
USPAT 08:17
S1352 19361 (second near3 lens) near5 convex {US-PGPUB; H#OR ON 2015/03/09
USPAT 08:17
E i | i i i i
HP, Ex. 1004
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S1353 {3419 (third near3 lens) near5 concave US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1354 {3393 (fourth near3 lens) near5 convex {US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1355 {11468 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1357 {12177 (first near3 lens) near5 positive US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1358 {7263 (second near3 lens) nearb US-PGPUB; #OR ON 2015/03/09
(concave biconcave bi-concave) USPAT 08:17
S1359 14924 (third near3 lens) near5 (convex) HUS-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1360 13393 (fourth near3 lens) near5 convex  {US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1361 13899 (fifth near3 lens) near7 negative US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1381 ({1878 (third near4 lens) same positive US-PGPUB; #OR ON 2015/03/09
same convex same aspheric USPAT 08:17
$1382 {1467 (fourth near4 lens) same negative {US-PGPUB; H#OR ON 2015/03/09
same convex same aspheric USPAT 08:17
51383 {1096 S$1308 and S1309 and S1381 and §US-PGPUB; {OR ON 2015/03/09
51382 USPAT 08:17
S1390 {7204 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/03/09
same concave USPAT 08:17
S1391 {1837 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/03/09
same concave same aspheric USPAT 08:17
$1392 {1837 $1390 and S1391 US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
S1395 720 ((second near4 lens) near20 US-PGPUB; HOR ON 2015/03/09
positive near20 concave near20 USPAT 08:17
aspheric)
$1396 720 $1395 and S1391 US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
$1400 §12519 (second near3 lens) nearb positive {US-PGPUB; H#OR ON 2015/03/09
USPAT 08:17
S1401 {9987 (third near3 lens) near5 positive US-PGPUB; HOR ON 2015/03/09
USPAT 08:17
$1402 {4162 (fifth near3 lens) near5 positive US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
$1403 {2789 (fifth near3 lens) near9 convex US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
$1405 {1164 (sixth near3 lens) near10 concave {US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
$1406 {1081 (fifth near3 lens) near10 aspheric {US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S$1410 {887 (G02B13/0045).CPC. US-PGPUB; :OR ON 2015/03/09
USPAT 08:17
S1411 {9964 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1412 #9361 (second near3 lens) near5 convex {US-PGPUB; H#OR ON 2015/03/09
USPAT 08:17
S1413 13419 (third near3 lens) near5 concave US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
|S1414 §|3393 §|(fourth near3 lens) near5 convex  jUS-PGPUB; {OR ION §|2015/03/09§
HP, Ex. 1004
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. | USPAT | 5 dog17 |
S1415 {1468 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1416 1392 S$1411 and S1412 and S1413 and §US-PGPUB; #OR ON 2015/03/09
S1414 and S1415 USPAT 08:17
$1420 426186 lens near3 barrel US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1421 {9964 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
$1422 {9361 (second near3 lens) near5 convex {US-PGPUB; H#OR ON 2015/03/09
USPAT 08:17
$1423 {3419 (third near3 lens) near5 concave US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1424 13393 (fourth near3 lens) near5 convex {US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
$1425 {11468 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
$1426 11392 S$1421 and S1422 and S1423 and §US-PGPUB; HOR ON 2015/03/09
S1424 and S1425 USPAT 08:17
$1430 18361 (first near3 lens) near5 negative FPRS; EPO; #OR ON 2015/03/09
JPO; 08:17
DERWENT
S1431 {4246 (second near3 lens) near5 convex {{FPRS; EPO; #OR ON 2015/03/09
JPO; 08:17
DERWENT
51432 {1831 (third near3 lens) near5 concave FPRS; EPO; #OR ON 2015/03/09
JPO; 08:17
DERWENT
51433 #1501 (fourth near3 lens) near5 convex FPRS; EPO; HOR ON 2015/03/09
JPO; 08:17
DERWENT
$1434 {802 (fifth near3 lens) near5 concave FPRS; EPO; #OR ON 2015/03/09
JPO; 08:17
DERWENT
S$1435 {29 $1430 and S1431 and $1432 and §FPRS; EPO; {OR ON 2015/03/09
$1433 and S1434 JPO; 08:17
DERWENT
51443 850 (axial near3 distance) same (first {US-PGPUB; #OR ON 2015/03/09
near3 lens) same (second near3 USPAT 08:17
lens)
51448 19964 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
51449 19361 (second near3 lens) near5 convex HUS-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S$1450 13419 (third near3 lens) near5 concave US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1451 43393 (fourth near3 lens) near5 convex {US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1452 {1468 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S$1453 {1392 $1448 and S1449 and S1450 and  US-PGPUB; {OR ON 2015/03/09
S1451 and S1452 USPAT 08:17
S1457 {12177 (first near3 lens) near5 positive US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
151458 {7263 {i(second near3 lens) near5 {US-PGPUB; {{OR HON  2015/03/09;
HP, Ex. 1004
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E E §E(concave biconcave bi-concave) §§USPAT . 3 Jos:17 .

S1459 14924 (third near3 lens) near5 (convex) HUS-PGPUB; #OR ON 2015/03/09
USPAT 08:17

S$1460 13393 (fourth near3 lens) near5 convex HUS-PGPUB; #OR ON 2015/03/09
USPAT 08:17

S1461 43899 (fifth near3 lens) near7 negative US-PGPUB; #OR ON 2015/03/09
USPAT 08:17

S1471 4349 (first near5 lens) near7 convex US-PGPUB; #OR ON 2015/03/09
near5 plastic USPAT 08:17

S$1472 $441 (second near5 lens) near7 aspheric §US-PGPUB; {{OR ON 2015/03/09
near5 plastic USPAT 08:17

$1473 {240 (third near5 lens) near7 concave US-PGPUB; #OR ON 2015/03/09
near5 plastic USPAT 08:17

S1475 {17566 (fourth lens near5 lens) near10 US-PGPUB; #OR ON 2015/03/09
plastic USPAT 08:17

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

S1479 126 (first near3 lens) near10 positive US-PGPUB; H#OR ON 2015/03/09
near10 paraxial.clm. USPAT 08:17

51480 §1761 (second near3 lens) near10 positiveiiUS-PGPUB; HOR ON 2015/03/09
near10 convex.cim. USPAT 08:17

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

51482 #1921 (fourth near3 lens) near10 US-PGPUB; H#OR ON 2015/03/09
convex.clm. USPAT 08:17

$1484 {1878 (third near4 lens) same positive US-PGPUB; #OR ON 2015/03/09
same convex same aspheric USPAT 08:17

51485 {1467 (fourth near4 lens) same negative {US-PGPUB; #OR ON 2015/03/09
same convex same aspheric USPAT 08:17

51486 {1096 S$1390 and S1391 and S1484 and iUS-PGPUB; {OR ON 2015/03/09
51485 USPAT 08:17

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

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

S1491 {4504 (third near3 lens near3 group) US-PGPUB; #OR ON 2015/03/09
near5 positive USPAT 08:17

$1492 12294 (fourth near3 lens near3 group) US-PGPUB; #OR ON 2015/03/09
near5 negative USPAT 08:17

51493 11460 (fifth near3 lens near3 group) US-PGPUB; #OR ON 2015/03/09
near5 positive USPAT 08:17

51494 429453 aperture near3 stop US-PGPUB; #OR ON 2015/03/09
USPAT 08:17

$1495 {1542 S$1489 and S1490 and S1491 and #US-PGPUB; {OR ON 2015/03/09
S$1492 and S1493 and S1494 USPAT 08:17

$1496 {1420 359/649-852.ccls. US-PGPUB; §{OR ON 2015/03/09
USPAT 08:17

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

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

S$1501 1837 $1499 and S1500 US-PGPUB; {OR ON 2015/03/09
USPAT 08:17

151504 {720 {((second near4 lens) near20 HUS-PGPUB;  OR JON  12015/03/09;

HP, Ex. 1004
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positive near20 concave near20 USPAT 08:17
aspheric)
S$1505 {720 $1504 and S1500 US-PGPUB; OR ON 2015/03/09
USPAT 08:17
S1509 12519 (second near3 lens) nearb positive {US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1510 9987 (third near3 lens) near5 positive US-PGPUB; H#OR ON 2015/03/09
USPAT 08:17
S1511 {4162 (fifth near3 lens) near5 positive US-PGPUB; H#OR ON 2015/03/09
USPAT 08:17
S1512 {2789 (fifth near3 lens) near9 convex US-PGPUB; H#OR ON 2015/03/09
USPAT 08:17
S1514 ({1164 (sixth near3 lens) near10 concave {US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1515 1081 (fifth near3 lens) near10 aspheric {US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1519 {887 (G02B13/0045).CPC. US-PGPUB; {OR ON 2015/03/09
USPAT 08:17
S1520 {9964 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1521 9361 (second near3 lens) near5 convex HUS-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1522 13419 (third near3 lens) near5 concave US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S$1523 13393 (fourth near3 lens) near5 convex  {US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1524 11468 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1525 {1392 $1520 and S1521 and $1522 and #US-PGPUB; {OR ON 2015/03/09
S$1523 and S1524 USPAT 08:17
S1529 126186 lens near3 barrel US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1530 {9964 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1531 19361 (second near3 lens) near5 convex {US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1532 13419 (third near3 lens) near5 concave US-PGPUB; H#OR ON 2015/03/09
USPAT 08:17
S1533 13393 (fourth near3 lens) near5 convex {US-PGPUB; #OR ON 2015/03/09
USPAT 08:17
S1534 1468 (fifth near3 lens) near5 concave US-PGPUB; HOR ON 2015/03/09
USPAT 08:17
S$1535 392 S$1530 and S1531 and S1532 and {US-PGPUB; #OR ON 2015/03/09
S$1533 and S1534 USPAT 08:17
S1539 14894 ((first near3 lens) near10 (positive) {{US-PGPUB; #OR ON 2015/03/09
near15 (convex)) USPAT 08:17
S1540 5301 ((second near3 lens) near10 US-PGPUB; #OR ON 2015/03/09
(positive) near15 (convex)) USPAT 08:17
S1541 {2011 (third near3 lens) near5 negative {US-PGPUB; #OR ON 2015/03/09
near15 (concave) USPAT 08:17
S1542 111943 (fourth near3 lens) near10 positive {jUS-PGPUB; #OR ON 2015/03/09
near10 concave USPAT 08:17
S$1543 {1 ("20130057967").PN. US-PGPUB; iOR OFF 2015/04/23
USPAT; 11:09
HP, Ex. 1004
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E s IUSOCR | 3 3 5
S1544 111329 ((first near3 lens) near7 negative) HUS-PGPUB; #OR ON 2015/04/23
USPAT 11:35
S1545 16129 (((second near3 lens) near7 US-PGPUB; #OR ON 2015/04/23
positive) same convex) USPAT 11:38
S1546 {4997 (third near3 lens) near10 concave {US-PGPUB; H#OR ON 2015/04/23
USPAT 11:38
S1547 14965 (fourth near3 lens) near10 convex {US-PGPUB; #OR ON 2015/04/23
USPAT 11:39
S1548 {2172 (fifth near3 lens) near10 concave {US-PGPUB; H#OR ON 2015/04/23
USPAT 11:41
S1549 {736 S1544 and S1545 and S1546 and  {{US-PGPUB; {OR ON 2015/04/23
S1547 and S1548 USPAT 11:42
S$1550 {590 359/714.ccls. US-PGPUB; iOR ON 2015/04/23
USPAT 11:42
S1551 {1098 359/659,746,753,764-766.ccls. US-PGPUB; iOR ON 2015/04/23
USPAT 11:44
S1552 150 $1549 and S1550 US-PGPUB; {OR ON 2015/04/23
USPAT 11:44
S$1553 150 S$1544 and S$1552 US-PGPUB; OR ON 2015/04/23
USPAT 12:32
S1554 {1 "14175290" US-PGPUB; #OR ON 2015/04/23
USPAT 13:08
S1555 {7328 (second near4 lens) same positive {US-PGPUB; H#OR ON 2015/04/23
same concave USPAT 13:43
S1556 ({1885 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave same aspheric USPAT 13:43
S$1557 1885 S$1555 and S1556 US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43
S1558 ({7328 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave USPAT 13:43
S1559 {11885 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave same aspheric USPAT 13:43
S$1560 {466 359/717.ccls. US-PGPUB; iOR ON 2015/04/23
USPAT 13:43
S1561 18448 (first near3 lens) near5 negative FPRS; EPO; #OR ON 2015/04/23
JPO; 13:43
DERWENT
S1562 {4321 (second near3 lens) near5 convex {{FPRS; EPO; #OR ON 2015/04/23
JPO; 13:43
DERWENT
S1563 {1863 (third near3 lens) near5 concave FPRS; EPO; #OR ON 2015/04/23
JPO; 13:43
DERWENT
S1564 ({1527 (fourth near3 lens) near5 convex  {FPRS; EPO; #OR ON 2015/04/23
JPO; 13:43
DERWENT
S1565 819 (fifth near3 lens) near5 concave FPRS; EPO; #OR ON 2015/04/23
JPO; 13:43
DERWENT
S$1566 29 S1561 and S1562 and S1563 and  {{FPRS; EPO; H#OR ON 2015/04/23
S$1564 and S1565 JPC; 13:43
DERWENT
S1567 6143 (first near3 lens) near5 US-PGPUB; H#OR ON 2015/04/23
negative.cim. USPAT 13:43
HP, Ex. 1004
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$1568 13821 (second near3 lens) nearb US-PGPUB; H#OR ON 2015/04/23
convex.clm. USPAT 13:43
S1569 12040 (third near3 lens) near5 US-PGPUB; H#OR ON 2015/04/23
convex.clm. USPAT 13:43
S$1570 §1419 (fourth near3 lens) near5 US-PGPUB; OR ON 2015/04/23
convex.clm. USPAT 13:43
S1571 4383 (fifth near3 lens) near10 US-PGPUB; #OR ON 2015/04/23
plastic.clm. USPAT 13:43
S1572 439643 distance near10 image.clm. US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1573 4871 (axial near3 distance) same (first {US-PGPUB; #OR ON 2015/04/23
near3 lens) same (second near3 USPAT 13:43
lens)
S1574 410098 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1575 19511 (second near3 lens) near5 convex {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1576 113484 (third near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1577 43470 (fourth near3 lens) near5 convex  HUS-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1578 11523 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S$1579 1404 S$1574 and S1575 and $1576 and  §US-PGPUB; {OR ON 2015/04/23
$1577 and S1578 USPAT 13:43
S1580 12354 (first near3 lens) near5 positive US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1581 {7377 (second near3 lens) nearb US-PGPUB; #OR ON 2015/04/23
(concave biconcave bi-concave) USPAT 13:43
S1582 45017 (third near3 lens) near5 (convex) {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1583 {3470 (fourth near3 lens) near5 convex {{US-PGPUB; H#OR ON 2015/04/23
USPAT 13:43
S1584 13996 (fifth near3 lens) near7 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
§1585 {575 S$1580 and S1581 and S1582 and {US-PGPUB; #OR ON 2015/04/23
$1583 and S1584 USPAT 13:43
S1586 145 ((fifth near3 lens) near7 negative) {US-PGPUB; #OR ON 2015/04/23
near10 inflection USPAT 13:43
S1587 7786 (second near3 lens) near5 US-PGPUB; H#OR ON 2015/04/23
positive.clm. USPAT 13:43
$1588 {7030 (third near3 lens) near5 US-PGPUB; HOR ON 2015/04/23
positive.clm. USPAT 13:43
S1589 #2128 (fifth near3 lens) near5 US-PGPUB; HOR ON 2015/04/23
positive.cim. USPAT 13:43
S1590 41015 (fifth near3 lens) near9 US-PGPUB; #OR ON 2015/04/23
convex.clm. USPAT 13:43
S1591 {453 (fifth near3 lens) near5 US-PGPUB; #OR ON 2015/04/23
aspheric.clm. USPAT 13:43
S1592 114600 (inflection near2 point).clm. US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1593 419 (sixth near3 lens) near10 US-PGPUB; #OR ON 2015/04/23
concave.cim. USPAT 13:43
151594 1354 {(first near5 lens) near7 convex  JUS-PGPUB; {OR ION  42015/04/23;
HP, Ex. 1004
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E ! Inears plastic HUSPAT . 3 113:43 .

S1595 1451 (second near5 lens) near7 aspheric {US-PGPUB; #OR ON 2015/04/23
near5 plastic USPAT 13:43

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

S1597 28691 (fourth lens near5 lens) near10 US-PGPUB; #OR ON 2015/04/23
concave USPAT 13:43

S1598 417736 (fourth lens near5 lens) near10 US-PGPUB; #OR ON 2015/04/23
plastic USPAT 13:43

S1599 11040 (fourth lens near5 lens) near10 US-PGPUB; #OR ON 2015/04/23
inflection USPAT 13:43

S1600 {130 (first near3 lens) near10 positive US-PGPUB; #OR ON 2015/04/23
near10 paraxial.clm. USPAT 13:43

S1601 {1786 (second near3 lens) near10 positiveijUS-PGPUB; #OR ON 2015/04/23
near10 convex.cim. USPAT 13:43

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

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

S1604 11925 (third near4 lens) same positive US-PGPUB; H#OR ON 2015/04/23
same convex same aspheric USPAT 13:43

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

$1606 1132 S$1558 and S1559 and $1604 and #US-PGPUB; {OR ON 2015/04/23
S$1605 USPAT 13:43

S1607 ({1114 $1606 and (diaphragm aperture US-PGPUB; #OR ON 2015/04/23
stop) USPAT 13:43

$1608 {637 359/715.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

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

S1610 {11885 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave same aspheric USPAT 13:43

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

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

S1613 {0 S$1612 and (diaphragm aperture US-PGPUB; #OR ON 2015/04/23
stop) USPAT 13:43

S1614 412704 (second near3 lens) nearb positive {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43

S1615 {10143 (third near3 lens) near5 positive US-PGPUB; #OR ON 2015/04/23
USPAT 13:43

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

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

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

S1619 {11126 (fifth near3 lens) near10 aspheric {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43

$1620 201 S$1614 and S1615 and S1616 and  §US-PGPUB; HOR ON 2015/04/23
S$1617 and S1618 and S1619 USPAT 13:43

151621 {590 1359/714.ccls. HUS-PGPUB;  {OR JON  12015/04/23:

HP, Ex. 1004
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S1622 10098 (first near3 lens) near5 negative US-PGPUB; H#OR ON 2015/04/23
USPAT 13:43
51623 #9511 (second near3 lens) near5 convex {US-PGPUB; H#OR ON 2015/04/23
USPAT 13:43
S1624 13484 (third near3 lens) near5 concave US-PGPUB; H#OR ON 2015/04/23
USPAT 13:43
$1625 {3470 (fourth near3 lens) near5 convex  {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
51626 {1523 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S$1627 {404 $1622 and S1623 and S1624 and §US-PGPUB; {OR ON 2015/04/23
$1625 and S1626 USPAT 13:43
51628 {10098 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
$1629 19511 (second near3 lens) near5 convex HUS-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1630 {3484 (third near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1631 3470 (fourth near3 lens) near5 convex  {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
$1632 11523 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
$1633 1404 $1628 and S1629 and S1630 and #US-PGPUB; {OR ON 2015/04/23
$1631 and S1632 USPAT 13:43
$1634 127926 lens near3 housing US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1635 {6143 (first near3 lens) nearb US-PGPUB; #OR ON 2015/04/23
negative.clm. USPAT 13:43
51636 113821 (second near3 lens) nearb US-PGPUB; #OR ON 2015/04/23
convex.clm. USPAT 13:43
S1637 12040 (third near3 lens) nearb US-PGPUB; H#OR ON 2015/04/23
convex.clm. USPAT 13:43
S1638 {1419 (fourth near3 lens) near5 US-PGPUB; H#OR ON 2015/04/23
convex.clm. USPAT 13:43
S1639 1383 (fifth near3 lens) near10 US-PGPUB; HOR ON 2015/04/23
plastic.clm. USPAT 13:43
S$1640 439643 distance near10 image.clm. US-PGPUB; HOR ON 2015/04/23
USPAT 13:43
S1641 12354 (first near3 lens) near5 positive US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1642 47377 (second near3 lens) near5 US-PGPUB; #OR ON 2015/04/23
(concave biconcave bi-concave) USPAT 13:43
$1643 15017 (third near3 lens) near5 (convex) {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1644 113470 (fourth near3 lens) near5 convex {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1645 13996 (fifth near3 lens) near7 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
$1646 575 S$1641 and S1642 and S1843 and {US-PGPUB; #OR ON 2015/04/23
S$1644 and S1645 USPAT 13:43
S1647 #45 ((fifth near3 lens) near7 negative) #US-PGPUB; H#OR ON 2015/04/23
near10 inflection USPAT 13:43
1S1648 {7786  \|(second near3 lens) near5 {US-PGPUB; {OR JON  {j2015/04/23;
HP, Ex. 1004
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E ! Jpositive.cim. HUSPAT ‘ 5 113:43 ‘

S1649 17030 (third near3 lens) near5 US-PGPUB; #OR ON 2015/04/23
positive.cim. USPAT 13:43

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

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

S1652 1453 (fifth near3 lens) near5 US-PGPUB; #OR ON 2015/04/23
aspheric.cim. USPAT 13:43

S$1653 {4600 (inflection near2 point).clm. US-PGPUB; #OR ON 2015/04/23
USPAT 13:43

S1654 {419 (sixth near3 lens) near10 US-PGPUB; #OR ON 2015/04/23
concave.clm. USPAT 13:43

S1655 {354 (first near5 lens) near7 convex US-PGPUB; #OR ON 2015/04/23
near5 plastic USPAT 13:43

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

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

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

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

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

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

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

51663 1132 $1609 and S1610 and S1661 and  £US-PGPUB; {OR ON 2015/04/23
51662 USPAT 13:43

S1664 {1114 $1663 and (diaphragm aperture US-PGPUB; #OR ON 2015/04/23
stop) USPAT 13:43

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

S1666 15423 (first near3 lens near3 group) US-PGPUB; #OR ON 2015/04/23
near5 positive USPAT 13:43

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

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

S1669 12323 (fourth near3 lens near3 group) US-PGPUB; #OR ON 2015/04/23
near5 negative USPAT 13:43

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

S1671 429778 aperture near3 stop US-PGPUB; #OR ON 2015/04/23
USPAT 13:43

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

S1673 {11885 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave same aspheric USPAT 13:43

S$1674 {466 359/717.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:43

1S1675 {{738 {((second near4 lens) near20 HUS-PGPUB;  {OR HON 12015/04/23;

HP, Ex. 1004
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positive near20 concave near20 USPAT 13:43
aspheric)
S$1676 {738 $1675 and S1673 US-PGPUB; OR ON 2015/04/23
USPAT 13:43
S1677 {728 S$1676 and (diaphragm aperture US-PGPUB; H#OR ON 2015/04/23
stop) USPAT 13:43
S1678 {12704 (second near3 lens) nearb positive {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1679 110143 (third near3 lens) near5 positive US-PGPUB; H#OR ON 2015/04/23
USPAT 13:43
S1680 4245 (fifth near3 lens) near5 positive US-PGPUB; H#OR ON 2015/04/23
USPAT 13:43
S1681 ({2874 (fifth near3 lens) near9 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
$1682 {1193 (sixth near3 lens) near10 concave {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1683 {1126 (fifth near3 lens) near10 aspheric {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
$1684 201 $1678 and S1679 and $1680 and §US-PGPUB; {OR ON 2015/04/23
$1681 and S1682 and S1683 USPAT 13:43
$1685 {590 359/714.ccls. US-PGPUB; :OR ON 2015/04/23
USPAT 13:43
51686 10098 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1687 #9511 (second near3 lens) near5 convex {US-PGPUB; H#OR ON 2015/04/23
USPAT 13:43
S1688 13484 (third near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
$1689 13470 (fourth near3 lens) near5 convex  {US-PGPUB; HOR ON 2015/04/23
USPAT 13:43
S1690 {1523 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S$1691 404 $1686 and S1687 and S1688 and §US-PGPUB; {OR ON 2015/04/23
$1689 and S1690 USPAT 13:43
$1692 {10098 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S$1693 19511 (second near3 lens) near5 convex HUS-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1694 13484 (third near3 lens) near5 concave US-PGPUB; H#OR ON 2015/04/23
USPAT 13:43
S1695 13470 (fourth near3 lens) near5 convex  {US-PGPUB; H#OR ON 2015/04/23
USPAT 13:43
S1696 11523 (fifth near3 lens) near5 concave US-PGPUB; HOR ON 2015/04/23
USPAT 13:43
$1697 1404 $1692 and S1693 and S1694 and £US-PGPUB; {OR ON 2015/04/23
$1695 and S1696 USPAT 13:43
$1698 127926 lens near3 housing US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1699 {4982 ((first near3 lens) near10 (positive) {US-PGPUB; #OR ON 2015/04/23
near15 (convex)) USPAT 13:43
$1700 {5384 ((second near3 lens) near10 US-PGPUB; #OR ON 2015/04/23
(positive) near15 (convex)) USPAT 13:43
S1701 {2056 (third near3 lens) near5 negative {US-PGPUB; #OR ON 2015/04/23
near15 (concave) USPAT 13:43
HP, Ex. 1004
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S1702 ({1986 (fourth near3 lens) near10 positive {US-PGPUB; #OR ON 2015/04/23
near10 concave USPAT 13:43
S$1703 599 $1699 and S1700 and $1701 and §US-PGPUB; {OR ON 2015/04/23
S$1702 USPAT 13:43
$1704 2690860 {i(diaphragm stop aperture) US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1705 {11686 maximum near3 angle near3 view {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1706 {4982 ((first near3 lens) near10 (positive) {US-PGPUB; #OR ON 2015/04/23
near15 (convex)) USPAT 13:43
S1707 {5384 ((second near3 lens) near10 US-PGPUB; #OR ON 2015/04/23
(positive) near15 (convex)) USPAT 13:43
$1708 {2056 (third near3 lens) near5 negative {US-PGPUB; #OR ON 2015/04/23
near15 (concave) USPAT 13:43
S1709 11986 (fourth near3 lens) near10 positive {US-PGPUB; #OR ON 2015/04/23
near10 concave USPAT 13:43
S$1710 {599 $1706 and S1707 and S1708 and #US-PGPUB; {OR ON 2015/04/23
S$1709 USPAT 13:43
S1711 2690860 i(diaphragm stop aperture) US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1712 {580 $1710 and S1711 US-PGPUB; OR ON 2015/04/23
USPAT 13:43
S1713 §191 S$1712 and (inflection near3 point) {US-PGPUB; HOR ON 2015/04/23
USPAT 13:43
S1714 {1224 359/687.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S$1715 16972 (wide-angle "wide angle" US-PGPUB; {OR ON 2015/04/23
wideangle) same condition USPAT 13:43
S1716 2863 (wide-angle "wide angle" US-PGPUB; OR ON 2015/04/23
wideangle) same condition same  {USPAT 13:43
(focal near3 length)
S1717 2619 (focal near3 length near3 first adj {US-PGPUB; #OR ON 2015/04/23
lens adj4 group) USPAT 13:43
S1718 {7129 (focal near3 length near3 first adj §US-PGPUB; i{OR ON 2015/04/23
lens) USPAT 13:43
S1719 2619 S$1717 with $1718 US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S$1720 288 359/773.ccls. US-PGPUB; {{OR ON 2015/04/23
USPAT 13:43
S1721 §12354  ii(first near3 lens nearb positive) US-PGPUB; OR ON 2015/04/23
USPAT 13:43
S1722 10143 (third near3 lens near5 positive) US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1723 {11978 (second near3 lens near5 US-PGPUB; #OR ON 2015/04/23
negative) USPAT 13:43
S1724 15982 (fourth near3 lens near5 negative) {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S$1725 {j4793 S$1721 and S1722 and $1723 and §US-PGPUB; #OR ON 2015/04/23
S1724 USPAT 13:43
S1726 12619 (focal near3 length near3 first adj {US-PGPUB; #OR ON 2015/04/23
lens adj4 group) USPAT 13:43
S1727 7129 (focal near3 length near3 first adj §US-PGPUB; {OR ON 2015/04/23
lens) USPAT 13:43
51728 12619 51726 and S1727 1US-PGPUB; {OR [ON 2015/04/23;
HP, Ex. 1004
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| s Q HUSPAT ‘ 5 J13.43
S$1730 1273 S$1720 not S1729 US-PGPUB; :OR ON 2015/04/23
USPAT 13:43
S1731 43207 (focal near3 length near10 zoom US-PGPUB; #OR ON 2015/04/23
near10 (telephoto tele-photo)) USPAT 13:43
S1734 {170 f1/ft US-PGPUB; §{OR ON 2015/04/23
USPAT 13:43
S§1735 1556 f1/1 US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S$1736 {557 f/f1 US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S1737 {1224 359/687.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
$1738 {7328 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave USPAT 13:43
S1739 111885 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave same aspheric USPAT 13:43
S1740 1925 (third near4 lens) same positive US-PGPUB; H#OR ON 2015/04/23
same convex same aspheric USPAT 13:43
S1741 §1511 (fourth near4 lens) same negative {US-PGPUB; #OR ON 2015/04/23
same convex same aspheric USPAT 13:43
S1742 §1132 $1738 and S1739 and S1740 and #US-PGPUB; {OR ON 2015/04/23
S1741 USPAT 13:43
S1743 5423 (first near3 lens near3 group) US-PGPUB; H#OR ON 2015/04/23
near5 positive USPAT 13:43
S1744 {5244 (second near3 lens near3 group) US-PGPUB; #OR ON 2015/04/23
near5 negative USPAT 13:43
S1745 {4562 (third near3 lens near3 group) US-PGPUB; #OR ON 2015/04/23
near5 positive USPAT 13:43
S1746 {2323 (fourth near3 lens near3 group) US-PGPUB; #OR ON 2015/04/23
near5 negative USPAT 13:43
S1747 1481 (fifth near3 lens near3 group) US-PGPUB; iOR ON 2015/04/23
near5 positive USPAT 13:43
$1748 {29778 aperture near3 stop US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1749 {7328 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave USPAT 13:43
S1750 {1885 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave same aspheric USPAT 13:43
S1751 {738 ((second near4 lens) near20 US-PGPUB; #OR ON 2015/04/23
positive near20 concave near20 USPAT 13:43
aspheric)
S1752 738 $1751 and $1750 US-PGPUB; :OR ON 2015/04/23
USPAT 13:43
S1753 §12704 (second near3 lens) nearb positive {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1754 410143 (third near3 lens) near5 positive US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1755 {4245 (fifth near3 lens) near5 positive US-PGPUB; OR ON 2015/04/23
USPAT 13:43
S1756 {2874 (fifth near3 lens) near9 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1757 {1193 (sixth near3 lens) near10 concave {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
HP, Ex. 1004
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S1758 {1126 (fifth near3 lens) near10 asgpheric {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1759 {10098 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1760 #9511 (second near3 lens) near5 convex {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1761 13484 (third near3 lens) near5 concave US-PGPUB; H#OR ON 2015/04/23
USPAT 13:43
S1762 43470 (fourth near3 lens) near5 convex {US-PGPUB; HOR ON 2015/04/23
USPAT 13:43
S1763 {1523 (fifth near3 lens) near5 concave US-PGPUB; H#OR ON 2015/04/23
USPAT 13:43
S1764 10098 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1765 {9511 (second near3 lens) near5 convex {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1766 {3484 (third near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1767 {3470 (fourth near3 lens) near5 convex  {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1768 11523 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1769 {8448 (first near3 lens) near5 negative FPRS; EPO; #OR ON 2015/04/23
JPO; 13:43
DERWENT
S1770 4321 (second near3 lens) near5 convex {FPRS; EPO; #OR ON 2015/04/23
JPO; 13:43
DERWENT
S1771 1863 (third near3 lens) near5 concave FPRS; EPO; i#OR ON 2015/04/23
JPO; 13:43
DERWENT
S1772 {1527 (fourth near3 lens) near5 convex  {FPRS; EPO; #OR ON 2015/04/23
JPO; 13:43
DERWENT
S1773 {819 (fifth near3 lens) near5 concave FPRS; EPO; #OR ON 2015/04/23
JPO; 13:43
DERWENT
S1774 310098 (first near3 lens) near5 negative US-PGPUB; H#OR ON 2015/04/23
USPAT 13:43
S1775 49511 (second near3 lens) near5 convex {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1776 3484 (third near3 lens) near5 concave US-PGPUB; OR ON 2015/04/23
USPAT 13:43
S1777 43470 (fourth near3 lens) near5 convex  {US-PGPUB; :OR ON 2015/04/23
USPAT 13:43
S1778 §1523 (fifth near3 lens) near5 concave US-PGPUB; iOR ON 2015/04/23
USPAT 13:43
S1779 {12354 (first near3 lens) near5 positive US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1780 {7377 (second near3 lens) nearb US-PGPUB; #OR ON 2015/04/23
(concave biconcave bi-concave) USPAT 13:43
S1781 {5017 (third near3 lens) near5 (convex) HUS-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1782 43470 (fourth near3 lens) near5 convex  {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
HP, Ex. 1004
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S1783 13996 (fifth near3 lens) near7 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1784 {11925 (third near4 lens) same positive US-PGPUB; #OR ON 2015/04/23
same convex same aspheric USPAT 13:43
S1785 {1511 (fourth near4 lens) same negative {US-PGPUB; H#OR ON 2015/04/23
same convex same aspheric USPAT 13:43
S$1786 1132 S$1749 and S1750 and S1784 and §US-PGPUB; {OR ON 2015/04/23
S§1785 USPAT 13:43
S1787 {7328 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave USPAT 13:43
S1788 11885 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave same aspheric USPAT 13:43
S$1789 1885 $1787 and S1788 US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S1790 {738 ((second near4 lens) near20 US-PGPUB; HOR ON 2015/04/23
positive near20 concave near20 USPAT 13:43
aspheric)
S1791 738 $1790 and S1788 US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
S1792 12704 (second near3 lens) nearb positive {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
$1793 10143 (third near3 lens) near5 positive US-PGPUB; H#OR ON 2015/04/23
USPAT 13:43
S1794 {4245 (fifth near3 lens) near5 positive US-PGPUB; HOR ON 2015/04/23
USPAT 13:43
S1795 {2874 (fifth near3 lens) near9 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1796 {1193 (sixth near3 lens) near10 concave {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1797 {1126 (fifth near3 lens) near10 aspheric {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S$1798 {956 (G02B13/0045).CPC. US-PGPUB; OR ON 2015/04/23
USPAT 13:43
S1799 10098 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1800 19511 (second near3 lens) near5 convex HUS-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1801 43484 (third near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
$1802 3470 (fourth near3 lens) near5 convex {US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1803 {1523 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
$1804 1404 $1799 and S1800 and S1801 and §US-PGPUB; H{OR ON 2015/04/23
$1802 and S1803 USPAT 13:43
$1805 {26472 lens near3 barrel US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
$1806 {10098 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
$1807 #9511 (second near3 lens) near5 convex HUS-PGPUB; #OR ON 2015/04/23
USPAT 13:43
$1808 13484 (third near3 lens) near5 concave US-PGPUB; H#OR ON 2015/04/23
USPAT 13:43
151809 13470 {i(fourth near3 lens) near5 convex  JUS-PGPUB; {OR ON  2015/04/23;
HP, Ex. 1004
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E ! i HUSPAT ‘ 5 113:43 ‘
S1810 1523 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:43
S1811 4404 $1806 and S1807 and S1808 and {US-PGPUB; HOR ON 2015/04/23
$1809 and S1810 USPAT 13:43
51812 {18448 (first near3 lens) near5 negative FPRS; EPO; {OR ON 2015/04/23
JPO; 13:43
DERWENT
51813 14321 (second near3 lens) near5 convex FPRS; EPO; #OR ON 2015/04/23
JPO; 13:43
DERWENT
S1814 {11863 (third near3 lens) near5 concave FPRS; EPO; #OR ON 2015/04/23
JPO; 13:43
DERWENT
S1815 {{1527 (fourth near3 lens) near5 convex  {{FPRS; EPO; #OR ON 2015/04/23
JPO; 13:43
DERWENT
$1816 {819 (fifth near3 lens) near5 concave FPRS; EPO; #OR ON 2015/04/23
JPO; 13:43
DERWENT
S$1817 429 S$1812 and S1813 and S1814 and #FPRS; EPO; {OR ON 2015/04/23
$1815 and S1816 JPO; 13:43
DERWENT
S1818 1871 (axial near3 distance) same (first {US-PGPUB; HOR ON 2015/04/23
near3 lens) same (second near3 USPAT 13:43
lens)
S1819 410098  ii(first near3 lens) near5 negative US-PGPUB; {OR ON 2015/04/23
USPAT 13:43
51820 #9511 (second near3 lens) near5 convex {US-PGPUB; HOR ON 2015/04/23
USPAT 13:44
51821 {13484 (third near3 lens) near5 concave US-PGPUB; HOR ON 2015/04/23
USPAT 13:44
$1822 {3470 (fourth near3 lens) near5 convex  {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
51823 {1523 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
$1824 404 S$1819 and S1820 and $1821 and §US-PGPUB; #OR ON 2015/04/23
$1822 and S1823 USPAT 13:44
51825 {12354 (first near3 lens) near5 positive US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
51826 {7377 (second near3 lens) nearb US-PGPUB; #OR ON 2015/04/23
(concave biconcave bi-concave) USPAT 13:44
$1827 {5017 (third near3 lens) near5 (convex) HUS-PGPUB; #OR ON 2015/04/23
USPAT 13:44
51828 13470 (fourth near3 lens) near5 convex  {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
$1829 13996 (fifth near3 lens) near7 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
$1830 {354 (first near5 lens) near7 convex US-PGPUB; #OR ON 2015/04/23
near5 plastic USPAT 13:44
S1831 {451 (second near5 lens) near7 aspheric {jUS-PGPUB; {OR ON 2015/04/23
near5 plastic USPAT 13:44
51832 {245 (third near5 lens) near7 concave US-PGPUB; #OR ON 2015/04/23
near5 plastic USPAT 13:44
151833 {17736 |i(fourth lens near5 lens) near10  {{US-PGPUB; {OR HON  2015/04/23;
HP, Ex. 1004
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E E Iplastic HUSPAT ‘ 3 113144
$1834 11040 (fourth lens near5 lens) near10 US-PGPUB; #OR ON 2015/04/23
inflection USPAT 13:44
51835 130 (first near3 lens) near10 positive US-PGPUB; #OR ON 2015/04/23
near10 paraxial.cim. USPAT 13:44
$1836 {1786 (second near3 lens) near10 positiveiiUS-PGPUB; #OR ON 2015/04/23
near10 convex.cim. USPAT 13:44
$1837 1967 (third near3 lens) near10 negative {US-PGPUB; H#OR ON 2015/04/23
near10 convex.clm. USPAT 13:44
$1838 ({1978 (fourth near3 lens) near10 US-PGPUB; #OR ON 2015/04/23
convex.clm. USPAT 13:44
$1839 {1925 (third near4 lens) same positive US-PGPUB; #OR ON 2015/04/23
same convex same aspheric USPAT 13:44
$1840 {1511 (fourth near4 lens) same negative {US-PGPUB; #OR ON 2015/04/23
same convex same aspheric USPAT 13:44
S1841 §1132 S$1787 and $1788 and S1839 and {{US-PGPUB; {OR ON 2015/04/23
S$1840 USPAT 13:44
$1842 15423 (first near3 lens near3 group) US-PGPUB; H#OR ON 2015/04/23
near5 positive USPAT 13:44
51843 {5244 (second near3 lens near3 group) US-PGPUB; H#OR ON 2015/04/23
near5 negative USPAT 13:44
51844 4562 (third near3 lens near3 group) US-PGPUB; HOR ON 2015/04/23
near5 positive USPAT 13:44
51845 {2323 (fourth near3 lens near3 group) US-PGPUB; HOR ON 2015/04/23
near5 negative USPAT 13:44
51846 11481 (fifth near3 lens near3 group) US-PGPUB; #OR ON 2015/04/23
near5 positive USPAT 13:44
$1847 429778 aperture near3 stop US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
51848 {555 S$1842 and S1843 and S1844 and  {{US-PGPUB; HOR ON 2015/04/23
S$1845 and S1846 and S1847 USPAT 13:44
$1849 {1427 359/649-652.ccls. US-PGPUB; iOR ON 2015/04/23
USPAT 13:44
S1850 {7328 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave USPAT 13:44
S1851 1885 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave same aspheric USPAT 13:44
$1852 111885 $1850 and S1851 US-PGPUB; iOR ON 2015/04/23
USPAT 13:44
$1853 {738 ((second near4 lens) near20 US-PGPUB; #OR ON 2015/04/23
positive near20 concave near20 USPAT 13:44
aspheric)
S$1854 {738 $1853 and S1851 US-PGPUB; iOR ON 2015/04/23
USPAT 13:44
$1855 412704 (second near3 lens) nearb positive {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
$1856 410143 (third near3 lens) near5 positive US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S1857 44245 (fifth near3 lens) nearb5 positive US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
51858 {2874 (fifth near3 lens) near9 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S1859 111193 (sixth near3 lens) near10 concave {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
HP, Ex. 1004
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S1860 {1126 (fifth near3 lens) near10 asgpheric {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

51861 {956 (G02B13/0045).CPC. US-PGPUB; iOR ON 2015/04/23
USPAT 13:44

51862 10098 (first near3 lens) near5 negative US-PGPUB; H#OR ON 2015/04/23
USPAT 13:44

51863 19511 (second near3 lens) near5 convex {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

S1864 13484 (third near3 lens) near5 concave US-PGPUB; H#OR ON 2015/04/23
USPAT 13:44

$1865 13470 (fourth near3 lens) near5 convex {US-PGPUB; HOR ON 2015/04/23
USPAT 13:44

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

$1867 404 $1862 and S1863 and S1864 and  {{US-PGPUB; HOR ON 2015/04/23
$1865 and S1866 USPAT 13:44

51868 {26472 lens near3 barrel US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

51869 {10098 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

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

S1871 13484 (third near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

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

S1873 11523 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

S$1874 {404 $1869 and S1870 and S1871 and  {{US-PGPUB; {OR ON 2015/04/23
$1872 and S$1873 USPAT 13:44

S1875 {4982 ((first near3 lens) near10 (positive) {US-PGPUB; H#OR ON 2015/04/23
neari5 (convex)) USPAT 13:44

$1876 115384 ((second near3 lens) near10 US-PGPUB; #OR ON 2015/04/23
(positive) near15 (convex)) USPAT 13:44

S1877 {2056 (third near3 lens) near5 negative {US-PGPUB; #OR ON 2015/04/23
near15 (concave) USPAT 13:44

S1878 111986 (fourth near3 lens) near10 positive {US-PGPUB; #OR ON 2015/04/23
near10 concave USPAT 13:44

$1879 1599 $1875 and S1876 and $1877 and §US-PGPUB; HOR ON 2015/04/23
51878 USPAT 13:44

$1880 12690860 ii(diaphragm stop aperture) US-PGPUB; H#OR ON 2015/04/23
USPAT 13:44

51881 580 $1879 and $1880 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

51882 ({1686 maximum near3 angle near3 view {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

51883 {4982 ((first near3 lens) near10 (positive) {US-PGPUB; #OR ON 2015/04/23
near15 (convex)) USPAT 13:44

51884 {15384 ((second near3 lens) near10 US-PGPUB; #OR ON 2015/04/23
(positive) near15 (convex)) USPAT 13:44

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

$1886 {1986 (fourth near3 lens) near10 positive {US-PGPUB; #OR ON 2015/04/23
near10 concave USPAT 13:44

HP, Ex. 1004
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51887 {1599 $1883 and S1884 and S1885 and  {{US-PGPUB; HOR ON 2015/04/23
$1886 USPAT 13:44

51888 12690860 i(diaphragm stop aperture) US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

$1889 {580 $1887 and S1888 US-PGPUB; OR ON 2015/04/23
USPAT 13:44

$1890 {191 51889 and (inflection near3 point) §US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44

$1891 1909 HFOV US-PGPUB; OR ON 2015/04/23
USPAT 13:44

$1892 19689 ((first near3 lens) near10 US-PGPUB; #OR ON 2015/04/23
positive).clm. USPAT 13:44

$1893 18642 (second near3 lens) near10 US-PGPUB; #OR ON 2015/04/23
positive.cim. USPAT 13:44

$1894 {7584 third near3 lens near10 US-PGPUB; #OR ON 2015/04/23
positive.cim. USPAT 13:44

$1895 {220 paraxial near3 region.clm. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

$1896 {3919 fourth near3 lens near10 US-PGPUB; #OR ON 2015/04/23
negative.clm. USPAT 13:44

$1897 6884 aspheric.cim. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

$1898 {2746 first near3 lens near3 unit near5 US-PGPUB; #OR ON 2015/04/23
positive USPAT 13:44

$1899 12703 second near3 lens near3 unit near5 jUS-PGPUB; OR ON 2015/04/23
negative USPAT 13:44

$1900 9637 reflecting near3 unit US-PGPUB; H#OR ON 2015/04/23
USPAT 13:44

S$1901 43920 rear near3 lens near3 group US-PGPUB; H#OR ON 2015/04/23
USPAT 13:44

$1902 2040 first near3 lens near3 unit near5 US-PGPUB; H#OR ON 2015/04/23
positive.cim. USPAT 13:44

S1903 {1865 second near3 lens near3 unit near5 {US-PGPUB; {OR ON 2015/04/23
negative.clm. USPAT 13:44

$1904 {3397 reflecting near3 unit.cim. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

S1905 {1346 rear near3 lens near3 group.clm. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

$1906 306 fixing near3 diaphragm.clm. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

S$1907 §15865 optical near3 set.cim. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

$1908 55050 first near3 lens.cim. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

S1909 451278 second near3 lens.cim. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

$1910 {16152 third near3 lens.clm. US-PGPUB; HOR ON 2015/04/23
USPAT 13:44

S1911 {8685 fourth near3 lens.cim. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

$1912 {50102 convex near3 surface.clm. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

$1913 {7328 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave USPAT 13:44

HP, Ex. 1004
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S1914 {11885 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave same aspheric USPAT 13:44
51915 {1885 $1913 and S1914 US-PGPUB; iOR ON 2015/04/23
USPAT 13:44
$1916 {7328 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave USPAT 13:44
S1917 11885 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave same aspheric USPAT 13:44
S$1918 {466 359/717.ccls. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S1919 {8448 (first near3 lens) near5 negative FPRS; EPO; #OR ON 2015/04/23
JPO; 13:44
DERWENT
51920 14321 (second near3 lens) near5 convex {FPRS; EPO; #OR ON 2015/04/23
JPO; 13:44
DERWENT
$1921 11863 (third near3 lens) near5 concave FPRS; EPO; #OR ON 2015/04/23
JPO; 13:44
DERWENT
$1922 {11527 (fourth near3 lens) near5 convex §{{FPRS; EPO; #OR ON 2015/04/23
JPO; 13:44
DERWENT
51923 1819 (fifth near3 lens) near5 concave FPRS; EPO; #OR ON 2015/04/23
JPO; 13:44
DERWENT
$1924 {29 S$1919 and S1920 and S1921 and {{FPRS; EPO; {OR ON 2015/04/23
$1922 and S1923 JPC; 13:44
DERWENT
51925 6143 (first near3 lens) nearb US-PGPUB; OR ON 2015/04/23
negative.clm. USPAT 13:44
51926 13821 (second near3 lens) nearb US-PGPUB; #OR ON 2015/04/23
convex.clm. USPAT 13:44
$1927 {2040 (third near3 lens) near5 US-PGPUB; #OR ON 2015/04/23
convex.clm. USPAT 13:44
51928 {1419 (fourth near3 lens) near5 US-PGPUB; #OR ON 2015/04/23
convex.clm. USPAT 13:44
$1929 383 (fifth near3 lens) near10 US-PGPUB; H#OR ON 2015/04/23
plastic.cim. USPAT 13:44
$1930 139643 distance near10 image.clm. US-PGPUB; H#OR ON 2015/04/23
USPAT 13:44
$1931 4871 (axial near3 distance) same (first {US-PGPUB; H#OR ON 2015/04/23
near3 lens) same (second near3 USPAT 13:44
lens)
51932 10098 (first near3 lens) near5 negative US-PGPUB; H#OR ON 2015/04/23
USPAT 13:44
51933 19511 (second near3 lens) near5 convex HUS-PGPUB; #OR ON 2015/04/23
USPAT 13:44
$1934 3484 (third near3 lens) near5 concave US-PGPUB; HOR ON 2015/04/23
USPAT 13:44
51935 3470 (fourth near3 lens) near5 convex  {US-PGPUB; H#OR ON 2015/04/23
USPAT 13:44
51936 {1523 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
$1937 1404 $1932 and S1933 and $1934 and £US-PGPUB; {OR ON 2015/04/23
$1935 and S1936 USPAT 13:44
¥ tr ok o i) i o B
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51938 {12354 (first near3 lens) near5 positive US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

$1939 ({7377 (second near3 lens) nearb US-PGPUB; #OR ON 2015/04/23
(concave biconcave bi-concave) USPAT 13:44

$1940 {5017 (third near3 lens) near5 (convex) {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

$1941 {3470 (fourth near3 lens) near5 convex {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

$1942 13996 (fifth near3 lens) near7 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

§1943 575 $1938 and S1939 and $1940 and {US-PGPUB; HOR ON 2015/04/23
S$1941 and S1942 USPAT 13:44

51944 145 ((fifth near3 lens) near7 negative) {HUS-PGPUB; #OR ON 2015/04/23
near10 inflection USPAT 13:44

$1945 {7786 (second near3 lens) nearb US-PGPUB; #OR ON 2015/04/23
positive.cim. USPAT 13:44

$1946 {7030 (third near3 lens) near5 US-PGPUB; #OR ON 2015/04/23
positive.cim. USPAT 13:44

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

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

51949 1453 (fifth near3 lens) near5 US-PGPUB; #OR ON 2015/04/23
aspheric.cim. USPAT 13:44

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

S1951 419 (sixth near3 lens) near10 US-PGPUB; H#OR ON 2015/04/23
concave.clm. USPAT 13:44

S1952 11354 (first near5 lens) near7 convex US-PGPUB; H#OR ON 2015/04/23
near5 plastic USPAT 13:44

51953 {451 (second near5 lens) near7 aspheric {US-PGPUB; H#OR ON 2015/04/23
near5 plastic USPAT 13:44

$1954 245 (third near5 lens) near7 concave US-PGPUB; #OR ON 2015/04/23
near5 plastic USPAT 13:44

$1955 {28691 (fourth lens near5 lens) near10 US-PGPUB; #OR ON 2015/04/23
concave USPAT 13:44

$1956 {17736 (fourth lens near5 lens) near10 US-PGPUB; #OR ON 2015/04/23
plastic USPAT 13:44

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

51958 {130 (first near3 lens) near10 positive US-PGPUB; #OR ON 2015/04/23
near10 paraxial.clm. USPAT 13:44

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

$1960 967 (third near3 lens) near10 negative {US-PGPUB; H#OR ON 2015/04/23
near10 convex.clm. USPAT 13:44

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

51962 {1925 (third near4 lens) same positive US-PGPUB; #OR ON 2015/04/23
same convex same aspheric USPAT 13:44

51963 {1511 (fourth near4 lens) same negative {US-PGPUB; H#OR ON 2015/04/23
same convex same aspheric USPAT 13:44

S$1964 1132 $1916 and S1917 and $1962 and §US-PGPUB; #OR ON 2015/04/23
51963 USPAT 13:44

HP, Ex. 1004
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$1965 {1114 51964 and (diaphragm aperture US-PGPUB; #OR ON 2015/04/23
stop) USPAT 13:44

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

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

$1968 {1885 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave same aspheric USPAT 13:44

S$1969 1466 359/717.ccls. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

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

S1971 40 $1970 and (diaphragm aperture US-PGPUB; #OR ON 2015/04/23
stop) USPAT 13:44

S1972 412704 (second near3 lens) nearb positive {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

$1973 110143 (third near3 lens) near5 positive US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

S1974 {4245 (fifth near3 lens) near5 positive US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

S1975 {2874 (fifth near3 lens) near9 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

$1976 11193 (sixth near3 lens) near10 concave H{US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

S1977 {1126 (fifth near3 lens) near10 aspheric {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

$1978 201 $1972 and $1973 and S1974 and  {US-PGPUB; #OR ON 2015/04/23
$1975 and $1976 and S1977 USPAT 13:44

$1979 {590 359/714.ccls. US-PGPUB; iOR ON 2015/04/23
USPAT 13:44

$1980 10098 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

51981 19511 (second near3 lens) nearb convex {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

51982 13484 (third near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

51983 13470 (fourth near3 lens) near5 convex  {US-PGPUB; H#OR ON 2015/04/23
USPAT 13:44

51984 11523 (fifth near3 lens) near5 concave US-PGPUB; H#OR ON 2015/04/23
USPAT 13:44

$1985 1404 $1980 and S1981 and $1982 and #US-PGPUB; {OR ON 2015/04/23
51983 and S1984 USPAT 13:44

51986 10098 (first near3 lens) near5 negative US-PGPUB; HOR ON 2015/04/23
USPAT 13:44

51987 {9511 (second near3 lens) near5 convex {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

51988 13484 (third near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

51989 113470 (fourth near3 lens) near5 convex {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

$1990 {11523 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

S$1991 4404 $1986 and S1987 and S1988 and {US-PGPUB; #OR ON 2015/04/23
$1989 and S1990 USPAT 13:44

HP, Ex. 1004
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$1992 427926 lens near3 housing US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
$1993 ({8448 (first near3 lens) near5 negative FPRS; EPO; #OR ON 2015/04/23
JPO; 13:44
DERWENT
51994 14321 (second near3 lens) near5 convex {FPRS; EPO; #OR ON 2015/04/23
JPO; 13:44
DERWENT
$1995 11863 (third near3 lens) near5 concave FPRS; EPO; #OR ON 2015/04/23
JPO; 13:44
DERWENT
$1996 {1527 (fourth near3 lens) near5 convex {FPRS; EPO; #OR ON 2015/04/23
JPO; 13:44
DERWENT
$1997 819 (fifth near3 lens) near5 concave FPRS; EPO; HOR ON 2015/04/23
JPO; 13:44
DERWENT
51998 {29 S$1993 and S1994 and $1995 and §FPRS; EPO; {OR ON 2015/04/23
$1996 and S1997 JPC; 13:44
DERWENT
S$1999 16143 (first near3 lens) nearb US-PGPUB; #OR ON 2015/04/23
negative.clm. USPAT 13:44
S2000 13821 (second near3 lens) nearb US-PGPUB; #OR ON 2015/04/23
convex.clm. USPAT 13:44
S2001 2040 (third near3 lens) near5 US-PGPUB; H#OR ON 2015/04/23
convex.clm. USPAT 13:44
S2002 1419 (fourth near3 lens) near5 US-PGPUB; H#OR ON 2015/04/23
convex.clm. USPAT 13:44
S2003 383 (fifth near3 lens) near10 US-PGPUB; H#OR ON 2015/04/23
plastic.cim. USPAT 13:44
S2004 39643 distance near10 image.clm. US-PGPUB; H#OR ON 2015/04/23
USPAT 13:44
S2005 4871 (axial near3 distance) same (first {US-PGPUB; #OR ON 2015/04/23
near3 lens) same (second near3 USPAT 13:44
lens)
S2006 10098 (first near3 lens) near5 negative US-PGPUB; H#OR ON 2015/04/23
USPAT 13:44
S2007 #9511 (second near3 lens) near5 convex {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2008 ({3484 (third near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2009 3470 (fourth near3 lens) near5 convex {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2010 {1523 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2011 {404 S§2006 and S2007 and S2008 and EUS-PGPUB; #OR ON 2015/04/23
S§2009 and S2010 USPAT 13:44
S2012 12354 (first near3 lens) near5 positive US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2013 {7377 (second near3 lens) nearb US-PGPUB; #OR ON 2015/04/23
(concave biconcave bi-concave) USPAT 13:44
S2014 45017 (third near3 lens) near5 (convex) {HUS-PGPUB; H#OR ON 2015/04/23
USPAT 13:44
S2015 43470 (fourth near3 lens) near5 convex  {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
| | HP, Ex. 1004
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S2016 {3996 (fifth near3 lens) near7 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

S§2017 4575 S§2012 and S2013 and S2014 and §US-PGPUB; {OR ON 2015/04/23
S2015 and S2016 USPAT 13:44

S2018 {45 ((fifth near3 lens) near7 negative) {US-PGPUB; #OR ON 2015/04/23
near10 inflection USPAT 13:44

S2019 {7786 (second near3 lens) nearb US-PGPUB; #OR ON 2015/04/23
positive.cim. USPAT 13:44

$2020 17030 (third near3 lens) near5 US-PGPUB; #OR ON 2015/04/23
positive.cim. USPAT 13:44

S2021 {2128 (fifth near3 lens) near5 US-PGPUB; #OR ON 2015/04/23
positive.cim. USPAT 13:44

S2022 {1015 (fifth near3 lens) near9 US-PGPUB; #OR ON 2015/04/23
convex.clm. USPAT 13:44

$2023 1453 (fifth near3 lens) near5 US-PGPUB; #OR ON 2015/04/23
aspheric.cim. USPAT 13:44

$2024 $4600 (inflection near2 point).clm. US-PGPUB; OR ON 2015/04/23
USPAT 13:44

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

$2026 {354 (first near5 lens) near7 convex US-PGPUB; #OR ON 2015/04/23
near5 plastic USPAT 13:44

S2027 451 (second near5 lens) near7 aspheric {US-PGPUB; #OR ON 2015/04/23
near5 plastic USPAT 13:44

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

S2029 28691 (fourth lens near5 lens) near10 US-PGPUB; H#OR ON 2015/04/23
concave USPAT 13:44

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

2031 {1040 (fourth lens near5 lens) near10 US-PGPUB; H#OR ON 2015/04/23
inflection USPAT 13:44

032 {130 (first near3 lens) near10 positive US-PGPUB; #OR ON 2015/04/23
near10 paraxial.clm. USPAT 13:44

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

S2034 1967 (third near3 lens) near10 negative {US-PGPUB; #OR ON 2015/04/23
near10 convex.cim. USPAT 13:44

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

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

2037 §1511 (fourth near4 lens) same negative {US-PGPUB; #OR ON 2015/04/23
same convex same aspheric USPAT 13:44

S2038 {1132 $1967 and S1968 and S2036 and #US-PGPUB; {OR ON 2015/04/23
S2037 USPAT 13:44

2039 {1114 $2038 and (diaphragm aperture US-PGPUB; #OR ON 2015/04/23
stop) USPAT 13:44

S2040 1637 359/715.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

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

S2042 {5244 (second near3 lens near3 group) US-PGPUB; #OR ON 2015/04/23
near5 negative USPAT 13:44

HP, Ex. 1004
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S2043 {4562 (third near3 lens near3 group) US-PGPUB; #OR ON 2015/04/23
near5 positive USPAT 13:44
S2044 {2323 (fourth near3 lens near3 group) US-PGPUB; #OR ON 2015/04/23
near5 negative USPAT 13:44
S2045 1481 (fifth near3 lens near3 group) US-PGPUB; H#OR ON 2015/04/23
near5 positive USPAT 13:44
S2046 129778 aperture near3 stop US-PGPUB; H#OR ON 2015/04/23
USPAT 13:44
S§2047 555 S2041 and S2042 and S2043 and #US-PGPUB; {OR ON 2015/04/23
S2044 and S2045 and S2046 USPAT 13:44
$2048 #1427 359/649-652.ccls. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2049 ({7328 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave USPAT 13:44
S2050 {1885 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave same aspheric USPAT 13:44
S2051 1885 S§2049 and S2050 US-PGPUB; OR ON 2015/04/23
USPAT 13:44
S2052 {466 359/717.ccls. US-PGPUB; iOR ON 2015/04/23
USPAT 13:44
S2053 {738 ((second near4 lens) near20 US-PGPUB; #OR ON 2015/04/23
positive near20 concave near20 USPAT 13:44
aspheric)
S2054 {738 S§2053 and S2050 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S2055 ({728 $2054 and (diaphragm aperture US-PGPUB; #OR ON 2015/04/23
stop) USPAT 13:44
S2056 12704 (second near3 lens) near5 positive {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2057 410143 (third near3 lens) near5 positive US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2058 ({4245 (fifth near3 lens) near5 positive US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2059 {2874 (fifth near3 lens) near9 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2060 {1193 (sixth near3 lens) near10 concave {US-PGPUB; H#OR ON 2015/04/23
USPAT 13:44
S2061 {1126 (fifth near3 lens) near10 aspheric {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2062 201 S§2056 and S2057 and S2058 and  §US-PGPUB; #OR ON 2015/04/23
S2059 and S2060 and S2061 USPAT 13:44
S2063 1590 359/714.ccls. US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S§2064 {956 (G02B13/0045).CPC. US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S2065 10098 (first near3 lens) near5 negative US-PGPUB; HOR ON 2015/04/23
USPAT 13:44
$2066 #9511 (second near3 lens) near5 convex {US-PGPUB; H#OR ON 2015/04/23
USPAT 13:44
S2067 3484 (third near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2068 {3470 (fourth near3 lens) near5 convex  {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2069 {1523 (fifth near3 lens) near5 concave  §US-PGPUB; {OR HON §l2015/04/23§
HP, Ex. 1004
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. § USPAT | 3 113:.44 |

S2070 404 S§2065 and S2066 and S2067 and §US-PGPUB; #OR ON 2015/04/23
S2068 and S2069 USPAT 13:44

S2071 {26472 lens near3 barrel US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

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

S2073 #9511 (second near3 lens) near5 convex {US-PGPUB; H#OR ON 2015/04/23
USPAT 13:44

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

S2075 {3470 (fourth near3 lens) near5 convex {US-PGPUB; HOR ON 2015/04/23
USPAT 13:44

S2076 {1523 (fifth near3 lens) near5 concave US-PGPUB; OR ON 2015/04/23
USPAT 13:44

S2077 {404 $2072 and S2073 and 2074 and {US-PGPUB; i{OR ON 2015/04/23
S§2075 and S2076 USPAT 13:44

S2078 {27926 lens near3 housing US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

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

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

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

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

S§2083 599 S§2079 and S2080 and S2081 and iUS-PGPUB; {OR ON 2015/04/23
S2082 USPAT 13:44

$2084 2690860 i(diaphragm stop aperture) US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

2085 {580 S§2083 and S2084 US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

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

S2087 14982 ((first near3 lens) near10 (positive) {US-PGPUB; #OR ON 2015/04/23
near15 (convex)) USPAT 13:44

$2088 {5384 ((second near3 lens) near10 US-PGPUB; #OR ON 2015/04/23
(positive) near15 (convex)) USPAT 13:44

$2089 12056 (third near3 lens) near5 negative {US-PGPUB; #OR ON 2015/04/23
near15 (concave) USPAT 13:44

S2090 {1986 (fourth near3 lens) near10 positive {US-PGPUB; #OR ON 2015/04/23
near10 concave USPAT 13:44

S2091 599 S§2087 and S2088 and S2089 and #US-PGPUB; {OR ON 2015/04/23
S2090 USPAT 13:44

S2092 12690860 i(diaphragm stop aperture) US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

S§2093 {580 S§2091 and S2092 US-PGPUB; OR ON 2015/04/23
USPAT 13:44

S2094 191 $2093 and (inflection near3 point) §US-PGPUB; {{OR ON 2015/04/23
USPAT 13:44

S§2095 {909 HFOV US-PGPUB; {OR ON 2015/04/23
USPAT 13:44

152096 {9689 ii((first near3 lens) near10 HUS-PGPUB;  OR HON 12015/04/23;

HP, Ex. 1004
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E t Ypositive).cm. HUSPAT y ; 113:44
S2097 8642 (second near3 lens) near10 US-PGPUB; H#OR ON 2015/04/23
positive.cim. USPAT 13:44
S2098 {7584 third near3 lens near10 US-PGPUB; H#OR ON 2015/04/23
positive.cim. USPAT 13:44
S2099 220 paraxial near3 region.clm. US-PGPUB; H#OR ON 2015/04/23
USPAT 13:44
$2100 {3919 fourth near3 lens near10 US-PGPUB; #OR ON 2015/04/23
negative.clm. USPAT 13:44
S2101 {6884 aspheric.cim. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2102 {2746 first near3 lens near3 unit near5 US-PGPUB; #OR ON 2015/04/23
positive USPAT 13:44
$2103 {2703 second near3 lens near3 unit near5 {US-PGPUB; OR ON 2015/04/23
negative USPAT 13:44
S2104 19637 reflecting near3 unit US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
$2105 13920 rear near3 lens near3 group US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
$2106 12040 first near3 lens near3 unit near5 US-PGPUB; #OR ON 2015/04/23
positive.cim. USPAT 13:44
S2107 {1865 second near3 lens near3 unit near5ijUS-PGPUB; {{OR ON 2015/04/23
negative.cim. USPAT 13:44
$2108 {3397 reflecting near3 unit.clm. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2109 {1346 rear near3 lens near3 group.clm. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2110 {1224 359/687.ccls. US-PGPUB; OR ON 2015/04/23
USPAT 13:44
S2111 {6972 (wide-angle "wide angle" US-PGPUB; #OR ON 2015/04/23
wideangle) same condition USPAT 13:44
S2112 2863 (wide-angle "wide angle" US-PGPUB; #OR ON 2015/04/23
wideangle) same condition same  {USPAT 13:44
(focal near3 length)
S2113 {2619 (focal near3 length near3 first adj {US-PGPUB; #OR ON 2015/04/23
lens adj4 group) USPAT 13:44
S2114 #7129 (focal near3 length near3 first adj #US-PGPUB; HOR ON 2015/04/23
lens) USPAT 13:44
S2115 2619 $2113 with S2114 US-PGPUB; OR ON 2015/04/23
USPAT 13:44
$2116 288 359/773.ccls. US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2117 12354 (first near3 lens near5 positive) US-PGPUB; HOR ON 2015/04/23
USPAT 13:44
S2118 410143 (third near3 lens near5 positive) US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
2119 411978 (second near3 lens nearb US-PGPUB; #OR ON 2015/04/23
negative) USPAT 13:44
$2120 {15982 (fourth near3 lens near5 negative) {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2121 {4793 117 and S2118 and $2119 and {US-PGPUB; {{OR ON 2015/04/23
2120 USPAT 13:44
S2122 12619 (focal near3 length near3 first adj {US-PGPUB; #OR ON 2015/04/23
lens adj4 group) USPAT 13:44
HP, Ex. 1004
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$2123 {7129 (focal near3 length near3 first adj {US-PGPUB; #OR ON 2015/04/23
lens) USPAT 13:44

S2124 §2619 $2122 and 2123 US-PGPUB; iOR ON 2015/04/23
USPAT 13:44

$2125 {15 S2124 and 2116 US-PGPUB; iOR ON 2015/04/23
USPAT 13:44

$2126 {273 $2116 not S2125 US-PGPUB; OR ON 2015/04/23
USPAT 13:44

$2127 #3207 (focal near3 length near10 zoom US-PGPUB; #OR ON 2015/04/23
near10 (telephoto tele-photo)) USPAT 13:44

$2128 170 f1/ft US-PGPUB; OR ON 2015/04/23
USPAT 13:44

$2129 {556 f1/1 US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

$2130 {557 f/f1 US-PGPUB; #OR ON 2015/04/23
USPAT 13:44

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

$2132 {111 359/715.ccls. and US-PGPUB; OR ON 2015/04/23
@pd>="20140311" USPAT 13:44

$52133 {7328 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave USPAT 13:44

S2134 {11885 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave same aspheric USPAT 13:44

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

$2136 130 (first near3 lens) near10 positive US-PGPUB; H#OR ON 2015/04/23
near10 paraxial.clm. USPAT 13:44

S2137 {1786 (second near3 lens) near10 positiveiiUS-PGPUB; #OR ON 2015/04/23
near10 convex.clm. USPAT 13:44

$2138 {967 (third near3 lens) near10 negative {US-PGPUB; H#OR ON 2015/04/23
near10 convex.clm. USPAT 13:44

S2139 ({1978 (fourth near3 lens) near10 US-PGPUB; #OR ON 2015/04/23
convex.clm. USPAT 13:44

S2140 {1925 (third near4 lens) same positive US-PGPUB; #OR ON 2015/04/23
same convex same aspheric USPAT 13:44

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

$2142 1132 $2133 and S2134 and 2140 and  {US-PGPUB; HOR ON 2015/04/23
S2141 USPAT 13:44

S2143 {1114 $2142 and (diaphragm aperture US-PGPUB; #OR ON 2015/04/23
stop) USPAT 13:44

S2144 4637 359/715.ccls. US-PGPUB; iOR ON 2015/04/23
USPAT 13:44

S2145 15423 (first near3 lens near3 group) US-PGPUB; #OR ON 2015/04/23
near5 positive USPAT 13:44

S2146 {5244 (second near3 lens near3 group) US-PGPUB; #OR ON 2015/04/23
near5 negative USPAT 13:44

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

$52148 {2323 (fourth near3 lens near3 group) US-PGPUB; #OR ON 2015/04/23
near5 negative USPAT 13:44

$2149 11481 (fifth near3 lens near3 group) US-PGPUB; #OR ON 2015/04/23
near5 positive USPAT 13:44

HP, Ex. 1004
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S2150 {29778 aperture near3 stop US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2151 {555 $2145 and S2146 and 2147 and  {US-PGPUB; {OR ON 2015/04/23
$2148 and S2149 and 2150 USPAT 13:44
S2152 {1427 359/649-652.ccls. US-PGPUB; OR ON 2015/04/23
USPAT 13:44
S2153 {7328 (second near4 lens) same positive {US-PGPUB; #OR ON 2015/04/23
same concave USPAT 13:44
S2154 11885 (second near4 lens) same positive {US-PGPUB; H#OR ON 2015/04/23
same concave same aspheric USPAT 13:44
S2155 {1885 S2153 and S2154 US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2156 1466 359/717.ccls. US-PGPUB; iOR ON 2015/04/23
USPAT 13:44
S2157 {738 ((second near4 lens) near20 US-PGPUB; #OR ON 2015/04/23
positive near20 concave near20 USPAT 13:44
aspheric)
S2158 1738 S2157 and S2154 US-PGPUB; iOR ON 2015/04/23
USPAT 13:44
S2159 ({728 $2158 and (diaphragm aperture US-PGPUB; #OR ON 2015/04/23
stop) USPAT 13:44
S2160 {12704 (second near3 lens) nearb positive {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2161 {10143 (third near3 lens) near5 positive US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2162 {4245 (fifth near3 lens) near5 positive US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2163 {2874 (fifth near3 lens) near9 convex US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2164 11193 (sixth near3 lens) near10 concave {US-PGPUB; H#OR ON 2015/04/23
USPAT 13:44
S2165 {1126 (fifth near3 lens) near10 aspheric {US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2166 1201 $2160 and 2161 and S2162 and  {{US-PGPUB; {OR ON 2015/04/23
S2163 and S2164 and S2165 USPAT 13:44
S2167 {590 359/714.ccls. US-PGPUB; iOR ON 2015/04/23
USPAT 13:44
S2168 {956 (G02B13/0045).CPC. US-PGPUB; OR ON 2015/04/23
USPAT 13:44
S2169 10098 (first near3 lens) near5 negative US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2170 #9511 (second near3 lens) near5 convex HUS-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2171 3484 (third near3 lens) near5 concave US-PGPUB; H#OR ON 2015/04/23
USPAT 13:44
S2172 #3470 (fourth near3 lens) near5 convex §US-PGPUB; {OR ON 2015/04/23
USPAT 13:44
S2173 #1523 (fifth near3 lens) near5 concave US-PGPUB; OR ON 2015/04/23
USPAT 13:44
S2174 {404 $2169 and S2170 and S2171 and  {{US-PGPUB; HOR ON 2015/04/23
82172 and 2173 USPAT 13:44
S2175 {26472 lens near3 barrel US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
$2176 {10098  ii(first near3 lens) near5 negative  {US-PGPUB; {OR HON §l2015/04/23§
HP, Ex. 1004
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E ! i HUSPAT ‘ 5 113:44 ‘
S2177 §9511 (second near3 lens) near5 convex HUS-PGPUB; #OR ON 2015/04/23
USPAT 13:44
$2178 13484 (third near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2179 43470 (fourth near3 lens) near5 convex {US-PGPUB; H#OR ON 2015/04/23
USPAT 13:44
$52180 11523 (fifth near3 lens) near5 concave US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
S2181 1404 S2176 and S2177 and 82178 and  US-PGPUB; {OR ON 2015/04/23
S§2179 and S2180 USPAT 13:44
$2182 127926 lens near3 housing US-PGPUB; #OR ON 2015/04/23
USPAT 13:44
52183 {8448 (first near3 lens) near5 negative FPRS; EPO; #OR ON 2015/04/23
JPO; 13:44
DERWENT
52184 14321 (second near3 lens) near5 convex FPRS; EPO; #OR ON 2015/04/23
JPO; 13:44
DERWENT
52185 {1863 (third near3 lens) near5 concave FPRS; EPO; #OR ON 2015/04/23
JPO; 13:44
DERWENT
$52186 {1527 (fourth near3 lens) near5 convex iFPRS; EPO; #OR ON 2015/04/23
JPO; 13:44
DERWENT
$52187 1819 (fifth near3 lens) near5 concave FPRS; EPO; #OR ON 2015/04/23
JPO; 13:44
DERWENT
S2188 {29 S2183 and S2184 and 82185 and §FPRS; EPO; {OR ON 2015/04/23
S2186 and S2187 JPO; 13:44
DERWENT
52189 {6143 (first near3 lens) nearb US-PGPUB; #OR ON 2015/04/23
negative.clm. USPAT 13:44
$2232 {1 ("20120087020") .PN. US-PGPUB; {OR OFF 2015/04/23
USPAT; 19:22
USOCR
52233 10 ("(firstnear3lens)withpositive").PN. {US-PGPUB; :OR OFF 2015/04/23
USPAT; 20:13
USOCR
S2234 415016 (first near3 lens) with positive US-PGPUB; #OR ON 2015/04/23
USPAT 20:13
52235 {13134 ii(first near3 lens) near7 positive US-PGPUB; #OR ON 2015/04/23
USPAT 20:13
$2236 16107 (third near3 lens) near7 convex US-PGPUB; #OR ON 2015/04/23
USPAT 20:14
$2237 #3996 (fifth near3 lens) near7 negative US-PGPUB; #OR ON 2015/04/23
USPAT 20:19
S§2238 1907 §2235 and S2236 and S2237 US-PGPUB; :OR ON 2015/04/23
USPAT 20:19
§2239 557 f/f1 US-PGPUB; :OR ON 2015/04/23
USPAT 20:19
S§2240 86 §2238 and S2239 US-PGPUB; §{OR ON 2015/04/23
USPAT 20:19
S2241 i3 ("20130033765" | "8310768" | US-PGPUB; §{OR ON 2015/04/23
"20120087020").PN. USPAT 20:58
| | HP, Ex. 1004
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S2242 25 ("20100253829" | "20110310494" | §US-PGPUB; i{OR ON 2015/04/24
"7365920" | "7643225").PN. OR USPAT,; 07:41
("8310768").URPN. USOCR

$2243 i1 "14226172" US-PGPUB; #OR ON 2015/04/26

USPAT,; 09:00
USOCR
S2244 113169 (first near3 lens) near7 positive US-PGPUB; H#OR ON 2015/05/04
USPAT 12:19
S2245 411208 (second near lens) near7 negative {US-PGPUB; H#OR ON 2015/05/04
USPAT 12:20
$2246 {10482 (third near3 lens) near7 positive US-PGPUB; OR ON 2015/05/04
USPAT 12:20

S2247 {8392 (fourth near3 lens) near7 (positive {US-PGPUB; #OR ON 2015/05/04
negative) USPAT 12:20

$2248 13310 (fourth near3 lens near3 group) US-PGPUB; #OR ON 2015/05/04
near7 (positive negative) USPAT 12:20

S2249 {15885 (first near3 lens near3 group) US-PGPUB; #OR ON 2015/05/04
near7 positive USPAT 12:20

S2250 {2759 S§2245 and S2246 and S2248 and {US-PGPUB; #OR ON 2015/05/04
S§2249 USPAT 12:21

S2251 1226 359/687.ccls. US-PGPUB; :OR ON 2015/05/04

USPAT 12:21

S2252 1470 359/773,774.ccls. US-PGPUB; {OR ON 2015/05/04

USPAT 12:22
S§2253 601 §2250 and S2251 US-PGPUB; §{OR ON 2015/05/04
USPAT 12:22
S2254 183 S§2250 and S2252 US-PGPUB; §{OR ON 2015/05/04
USPAT 12:22
S2255 {7660 camera near3 (shake vibrate) US-PGPUB; #OR ON 2015/05/04
USPAT 12:34
S2256 {80 S§2254 and "14" US-PGPUB; OR ON 2015/05/04
USPAT 12:34
S2257 {15 S2254 and S2255 US-PGPUB; OR ON 2015/05/04
USPAT 12:34

S2258 12673 correct$3 near4 image nearb US-PGPUB; H#OR ON 2015/05/04
shake USPAT 12:39

S2259 12002 (third near3 lens near3 group) US-PGPUB; H#OR ON 2015/05/04
near? fixed USPAT 12:44

S2260 #3906 lens same moving same US-PGPUB; HOR ON 2015/05/04
perpendicular same (optical adj USPAT 12:45
axis)

S2261 {91 82258 and S2259 and S2260 US-PGPUB; {OR ON 2015/05/04

USPAT 12:45

S2262 76 82255 and S2261 US-PGPUB; {OR ON 2015/05/04

USPAT 12:45
S2263 145 82250 and S2262 US-PGPUB; {OR ON 2015/05/04
USPAT 12:46

S2264 43164 first near3 lens near group near3 #US-PGPUB; i{OR ON 2015/05/04
positive.cim. USPAT 12:47

S2265 ({2869 third near3 lens near group near3 H#US-PGPUB; j{OR ON 2015/05/04
positive.cim. USPAT 12:47

S2266 1795 fourth near3 lens near group near3 {US-PGPUB; {{OR ON 2015/05/04
positive.cim. USPAT 12:47

S2267 {828 camera near3 shake.clm. US-PGPUB; #OR ON 2015/05/04

HP, Ex. 1004
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HUSPAT

§12:47

S2268

21

S2264 and S2265 and S2266 and

S2267

US-PGPUB;
USPAT

OR

ON

2015/05/04
12:47

S2269

("6650475").PN.

US-PGPUB;
USPAT

OR

ON

2015/05/04
13:08

S2270

3537

(G02B15/173 OR G02B9/34).CPC.

US-PGPUB;
USPAT

OR

ON

2015/05/04
13:16

S2271

Daki near3 Kawamura.inv.

US-PGPUB;
USPAT

OR

ON

2015/05/04
13:19

S2277

24041

(first near3 lens) near5 positive

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

OR

ON

2015/05/04
14:09

S2278

20786

(third near3 lens) near5 positive

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

OR

ON

2015/05/04
14:10

S2279

24346

(second near3 lens) nearb
negative

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

OR

ON

2015/05/04
14:10

S2280

(fourth near3 lens) nearb
menicsuc

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

OR

ON

2015/05/04
14:10

S2281

2248

(fourth near3 lens) near7 aspheric

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

OR

ON

2015/05/04
14:11

S2282

482

(fourth near3 lens) near7 aspheric
near7 convex

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

OR

ON

2015/05/04
14:11

S2283

309

(fifth near3 lens) near7 aspheric
near7 concave

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

OR

ON

2015/05/04
14:11

S2284

141

S2282 and S2283

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

OR

ON

2015/05/04
14:11

S2285

("20120019706").PN.

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

OR

ON

2015/05/04
14:12

S2286

88

§2284 and S2277 and S2278 and
S2279

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

OR

ON

2015/05/04
14:16
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$2287 {1 "14242967" US-PGPUB; {OR ON 2015/05/04
USPAT; 14:22
FPRS; EPO;
JPO;
DERWENT
52288 899 359/714.ccls. US-PGPUB; §{OR ON 2015/05/04
USPAT; 14:47
FPRS; EPO;
JPO;
DERWENT
$2289 {2741 (G02B13/0045 OR G02B9/60).CPC. {US-PGPUB; #OR ON 2015/05/04
USPAT; 14:47
FPRS; EPO;
JPO;
DERWENT
$2290 {354 masaya near3 hashimoto.inv. US-PGPUB; #OR ON 2015/05/04
USPAT; 14:51
FPRS; EPO;
JPO;
DERWENT
S2291 i8558 (first near3 lens) nearb US-PGPUB; #OR ON 2015/05/04
positive.cim. USPAT; 14:51
FPRS; EPO;
JPO;
DERWENT
2292 {7046 (third near3 lens) near5 US-PGPUB; #OR ON 2015/05/04
positive.cim. USPAT; 14:51
FPRS; EPO;
JPO;
DERWENT
2293 18082 (second near3 lens) nearb US-PGPUB; #OR ON 2015/05/04
negative.clm. USPAT; 14:51
FPRS; EPO;
JPO;
DERWENT
294 477 (fourth near3 lens) near7 aspheric {US-PGPUB; #OR ON 2015/05/04
near7 convex.clm. USPAT; 14:51
FPRS; EPO;
JPO;
DERWENT
S2295 {51 (fifth near3 lens) near7 aspheric US-PGPUB; OR ON 2015/05/04
near7 concave.clm. USPAT; 14:51
FPRS; EPO;
JPO;
DERWENT
S2296 ii8 S§2291 and S2292 and S2293 and {US-PGPUB; HCR ON 2015/05/04
S§2294 and S2295 USPAT; 14:52
FPRS; EPO;
JPO;
DERWENT
$2297 {1 ("20130044381").PN. US-PGPUB; :OR OFF 2015/05/05
USPAT; 11:31
USOCR
82298 ii6 359/717.ccls. and US-PGPUB; iOR ON 2015/05/06
@pd>="20150109" USPAT 18:02
2299 13279 ((first near3 lens) near5 positive US-PGPUB; #OR ON 2015/05/06
near7 convex) USPAT 18:12
2300 43217 ((second near3 lens) near5 positive {US-PGPUB; {{OR ON 2015/05/06
near7 convex) USPAT 18:12
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S2301 ({1944 ((third near3 lens) near5 negative {US-PGPUB; #OR ON 2015/05/086
near7 convex) USPAT 18:13
$2303 3440 ((second near3 lens) nearb positive §US-PGPUB; {{OR ON 2015/05/06
same (convex and concave)) USPAT 18:14
S2304 {2758 ((fourth near3 lens) near5 positive {US-PGPUB; #OR ON 2015/05/086
same concave) USPAT 18:15
S2305 {1447 S2303 and S2304 US-PGPUB; {OR ON 2015/05/06
USPAT 18:15
S2306 {467 359/717.ccls. US-PGPUB; :OR ON 2015/05/06
USPAT 18:15
S2307 §25 S§2305 and S2306 US-PGPUB; :OR ON 2015/05/06
USPAT 18:15
EAST Search History (I nterference)
Ref |Hits Search Query DBs Default Plurals iTime
# Operator Stamp
L10 1878 ((first near3 lens) near5 positive USPAT; OR ON 2015/05/07
near7 convex) UPAD 09:31
L11 1878 ((first near3 lens) near5 positive USPAT; OR ON 2015/05/07
near7 convex) UPAD 09:31
L12 1878 ((first near3 lens) near5 positive USPAT; OR ON 2015/05/07
near7/ convex) UPAD 09:31
L13 1881 ((second near3 lens) near5 positive {{USPAT; OR ON 2015/05/07
near7 convex) UPAD 09:31
L14 1555 ((fourth near3 lens) near5 positive {{USPAT; OR ON 2015/05/07
same concave) UPAD 09:31
L15 132575 iidiaphragm USPAT; OR ON 2015/05/07
UPAD 09:31
L16 38520 iimaximum near3 angle USPAT; #OR ON 2015/05/07
UPAD 09:31
L17 61120 iffocal near3 length USPAT; #OR ON 2015/05/07
UPAD 09:31
L18 17 12 and 13 and 14 and 15 and 16  {JUSPAT; OR ON 2015/05/07
and 17 UPAD 09:33
8375 {5769 (first near3 lens) near5 negative USPAT; OR ON 2014/12/01
UPAD 11:47
8376 {5200 (second near3 lens) near5 convex {{USPAT; OR ON 2014/12/01
UPAD 11:47
8377 {2708 (third near3 lens) near5 convex USPAT; OR ON 2014/12/01
UPAD 11:47
8378 11808 (fourth near3 lens) near5 convex USPAT; OR ON 2014/12/01
UPAD 11:47
8379 1337 (fifth near3 lens) near10 plastic USPAT; OR ON 2014/12/01
UPAD 11:47
8380 182743 iidistance near10 image USPAT; OR ON 2014/12/01
UPAD 11:47
8382 7219 (second near3 lens) near5 positive {USPAT; OR ON 2014/12/01
UPAD 11:47
8383 {5675 (third near3 lens) near5 positive USPAT; OR ON 2014/12/01
UPAD 11:47
8384 {2186 (fifth near3 lens) near5 positive USPAT; OR ON 2014/12/01
UPAD 11:47
8385 {1424 (fifth near3 lens) near9 convex USPAT; OR ON 2014/12/01
HP, Ex. 1004
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. | UPAD | {11:47

8386 1396 (fifth near3 lens) near5 aspheric USPAT; OR ON 2014/12/01
UPAD 11:47

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

647 11663 first near3 lens near3 unit near5 USPAT; OR ON 2015/01/10
positive UPAD 11:17

648 11643 second near3 lens near3 unit near5 {USPAT; OR ON 2015/01/10
negative UPAD 11:17

S649 {4765 reflecting near3 unit USPAT; OR ON 2015/01/10
UPAD 11:17

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

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

$1028 {5265 (second near3 lens) near5 convex {{USPAT; OR ON 2015/02/05
UPAD 13:38

$1029 2760 (third near3 lens) near5 convex USPAT; OR ON 2015/02/05
UPAD 13:38

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

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

S$1032 184112 iidistance near10 image USPAT; OR ON 2015/02/05
UPAD 13:38

S1034 {7304 (second near3 lens) near5 positive {{USPAT; OR ON 2015/02/05
UPAD 13:38

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

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

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

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

S$1039 {12971  {i(inflection near2 point) USPAT; OR ON 2015/02/05
UPAD 13:38

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

$1043 47911 (second near3 lens) near10 USPAT; OR ON 2015/02/05
positive UPAD 13:38

S1044 46123 third near3 lens near10 positive USPAT; OR ON 2015/02/05
UPAD 13:38

S1045 {505 paraxial near3 region USPAT; OR ON 2015/02/05
UPAD 13:38

S1046 {4102 fourth near3 lens near10 negative {{USPAT; OR ON 2015/02/05
UPAD 13:38

S1047 12222 iaspheric USPAT; OR ON 2015/02/05
UPAD 13:38

S1057 {679 fixing near3 diaphragm USPAT; OR ON 2015/02/05
UPAD 14:00

S1058 139988 iloptical near3 set USPAT; OR ON 2015/02/05
UPAD 14:00

1S1059 {64927 ifirst near3 lens HUSPAT;  {OR HON 112015/02/05;
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L luPaD_| s
S1060 59898 ijsecond near3 lens USPAT; OR ON 2015/02/05
UPAD 14:00
S1061 421737 iithird near3 lens USPAT; OR ON 2015/02/05
UPAD 14:00
S1062 12320 iifourth near3 lens USPAT; OR ON 2015/02/05
UPAD 14:00
S1063 {82891 iiconvex near3 surface USPAT; OR ON 2015/02/05
UPAD 14:00
S2191 {5927 (first near3 lens) near5 negative USPAT; OR ON 2015/04/23
UPAD 13:43
$2192 {5380 (second near3 lens) near5 convex {{USPAT; OR ON 2015/04/23
UPAD 13:43
$52193 {2816 (third near3 lens) near5 convex USPAT; OR ON 2015/04/23
UPAD 13:43
2194 11889 (fourth near3 lens) near5 convex USPAT; OR ON 2015/04/23
UPAD 13:43
2195 4378 (fifth near3 lens) near10 plastic USPAT; OR ON 2015/04/23
UPAD 13:43
2196 185927 ildistance near10 image USPAT; OR ON 2015/04/23
UPAD 13:43
2197 17423 (second near3 lens) near5 positive {USPAT; OR ON 2015/04/23
UPAD 13:43
2198 {5862 (third near3 lens) near5 positive USPAT; OR ON 2015/04/23
UPAD 13:43
2199 {2286 (fifth near3 lens) near5 positive USPAT; OR ON 2015/04/23
UPAD 13:43
$2200 §1504 (fifth near3 lens) near9 convex USPAT; iOR ON 2015/04/23
UPAD 13:43
2201 {436 (fifth near3 lens) near5 aspheric USPAT; OR ON 2015/04/23
UPAD 13:43
2202 13231 {i(inflection near2 point) USPAT; OR ON 2015/04/23
UPAD 13:43
2203 {1694 first near3 lens near3 unit near5 USPAT; OR ON 2015/04/23
positive UPAD 13:43
204 1672 second near3 lens near3 unit near5 {{USPAT; OR ON 2015/04/23
negative UPAD 13:43
S2205 #4868 reflecting near3 unit USPAT; #OR ON 2015/04/23
UPAD 13:43
206 {2575 rear near3 lens near3 group USPAT; OR ON 2015/04/23
UPAD 13:43
2207 {5927 (first near3 lens) near5 negative USPAT; OR ON 2015/04/23
UPAD 13:44
2208 {5380 (second near3 lens) near5 convex {{USPAT; OR ON 2015/04/23
UPAD 13:44
S2209 2816 (third near3 lens) near5 convex USPAT; IOR ON 2015/04/23
UPAD 13:44
$2210 1889 (fourth near3 lens) near5 convex USPAT; {OR ON 2015/04/23
UPAD 13:44
S2211 {378 (fifth near3 lens) near10 plastic USPAT; OR ON 2015/04/23
UPAD 13:44
S2212 185927 iidistance near10 image USPAT; #OR ON 2015/04/23
UPAD 13:44
192213 7423 {(second near3 lens) near5 positive {jUSPAT; OR JON  j2015/04/23i
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. | uPAD | 1344

S2214 15862 (third near3 lens) near5 positive USPAT; OR ON 2015/04/23
UPAD 13:44

S2215 12286 (fifth near3 lens) near5 positive USPAT; {OR ON 2015/04/23
UPAD 13:44

S2216 {1504 (fifth near3 lens) near9 convex USPAT; OR ON 2015/04/23
UPAD 13:44

S2217 {436 (fifth near3 lens) near5 aspheric USPAT; OR ON 2015/04/23
UPAD 13:44

$52218 {13231 ii(inflection near2 point) USPAT; OR ON 2015/04/23
UPAD 13:44

S2219 {8072 ((first near3 lens) near10 positive) {{USPAT; OR ON 2015/04/23
UPAD 13:44

$2220 {8039 (second near3 lens) near10 USPAT; OR ON 2015/04/23
positive UPAD 13:44

S2221 116241 third near3 lens near10 positive USPAT; OR ON 2015/04/23
UPAD 13:44

S2222 1531 paraxial near3 region USPAT; OR ON 2015/04/23
UPAD 13:44

$2223 14201 fourth near3 lens near10 negative {{USPAT; OR ON 2015/04/23
UPAD 13:44

S2224 §12417 Haspheric USPAT; {OR ON 2015/04/23
UPAD 13:44

2225 1689 fixing near3 diaphragm USPAT; OR ON 2015/04/23
UPAD 13:44

2226 {40519 ioptical near3 set USPAT; OR ON 2015/04/23
UPAD 13:44

2227 165846 iifirst near3 lens USPAT; OR ON 2015/04/23
UPAD 13:44

2228 160721 isecond near3 lens USPAT; OR ON 2015/04/23
UPAD 13:44

2229 122058 iithird near3 lens USPAT; OR ON 2015/04/23
UPAD 13:44

2230 {12529 iifourth near3 lens USPAT; OR ON 2015/04/23
UPAD 13:44

2231 184085 iiconvex near3 surface USPAT; OR ON 2015/04/23
UPAD 13:44

S2272 #2795  iffirst near3 lens near group near3 USPAT; {OR ON 2015/05/04
positive UPAD 13:50

S2273 §2327  ithird near3 lens near group near8 HUSPAT; {OR ON 2015/05/04
positive UPAD 13:50

274 {1505 fourth near3 lens near group near3 {{USPAT; OR ON 2015/05/04
positive UPAD 13:50

2275 {3488 camera near3 shake USPAT; OR ON 2015/05/04
UPAD 13:50

S2276 {138 S2272 and S2273 and S2274 and  {{USPAT; {OR ON 2015/05/04
S2275 UPAD 13:50

5/7/2015 9:33:58 AM
C:\ Users\ jjones4\ Documents\ EAST\ Workspaces\ 14175290.wsp
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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.O. Box 1450

Alexandria, Virginia 22313-1450
WWW.Uspto.gov

CONFIRMATION NO. 9554

INVENTORS

Hung-Kuo Yu, Taichung City, TAIWAN;
Chao-Hsiang Yang, Taichung City, TAIWAN;

*k CONTINUING DATA kkkkkhkkhkhkhkkhhhhhkhhhkhhd

*k FOREIGN APPLICATIONS kkkkhkdkhkhkhhhkhkhhkhkkhkhkkd
TAIWAN 10213525 09/02/2013

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

SERIAL NUMBER | FILING or 371(c) CLASS GROUP ART UNIT [ATTORNEY DOCKET
14/141,665 12/27/2013 359 2872 SlIP.201299
RULE
APPLICANTS

ABILITY OPTO-ELECTRONICS TECHNOLOGY CO., LTD., Taichung City, TAIWAN, Assignee (with 37
CFR 1.172 Interest);

01/09/2014
Foreign Priority claimed aYes D No
35 USC 119(a-d) conditions met aYes D No D M?Sv?gr?ée
Verified and /James Jones/
Acknowledged Examiner's Signature Initials

STATE OR
COUNTRY

TAIWAN

SHEETS TOTAL |(INDEPENDENT
DRAWINGS | CLAIMS CLAIMS

9

1

ADDRESS

SHOOK, HARDY & BACON LLP
INTELLECTUAL PROPERTY DEPARTMENT
2555 GRAND BLVD

KANSAS CITY, MO 64108-2613

UNITED STATES

TITLE

LENS ASSEMBLY

RECEIVED |No.
1600 No.

for following:

FILING FEE |FEES: Authority has been given in Paper
to charge/credit DEPOSIT ACCOUNT

|Q All Fees

|0 1.16 Fees (Filing)

|EI 1.18 Fees (Issue)

|EI Other

|0 Credit

|
|
|EI 1.17 Fees (Processing Ext. of time) |
|
|
|

BIB (Rev. 05/07).
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 14141665 YU ET AL.
Examiner Art Unit
JAMES JONES 2872
v Rejected - Cancelled Non-Elected A Appeal
= Allowed + Restricted Interference o) Objected
X Claims renumbered in the same order as presented by applicant O cpa O T.D. O R.1.47
CLAIM DATE
Final Original |01/09/2015 |05/06/2015
1 v =
2 v =
3 v =
4 o =
5 o =
6 v =
7 v =

U.S. Patent and Trademark Office

Part of Paper No. : 20150506
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Beceipifdate: 04/10/2015 14141665 - GRlbonds)

T . R . Approved for use through 07/31/2012. 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 14141665
Filing Date 2013-12-27

INFORMATION DISCLOSURE

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

First Named Inventor | Hung-Kuoc YU

Art Unit 2872

Examiner Name James Jones

Attorney Docket Number 48261.1270

U.S.PATENTS
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
ik Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code of cited Document .
Figures Appear
1 8014080 B1 2011-09-06 Chun Shan CHEN, 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
ik Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document .
Figures Appear
1 20120044403 A1l 2012-02-23 Hsiang-Chi Tang, et al.
2 20130070347 A1l 2013-03-21 Hsiang-Chi Tang, 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 | Foreigh Document Country Kind | Publication Applicant of cited where Relevant T5
Initial* No | Number3 Code2} Code?| Date bp Passages or Relevant
Document .
Figures Appear
1 201215941 T™wW A1l 2012-04-16 Largan Precision Co., Ltd. IZ

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

NON-PATENT LITERATURE DOCUMENTS
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Receipt date: 04/10/2015 Application Number 14141665 14141665 - GAU: 2872
Filing Date 2013-12-27

INFORMATION DISCLOSURE

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

First Named Inventor | Hung-Kuo YU

Art Unit 2872

Examiner Name James Jones

Attorney Docket Number 48261.1270

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
EXAMINER SIGNATURE
Examiner Signature fJames Jones/ Date Considered 05/07/2015

*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.

Standard ST.3). 3 For Japanese patent documents, th 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 WIPQO Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.
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Receipt date: 04/10/2015 Application Number 14141665 14141665 - GAU: 2872

Filing Date 2013-12-27

INFORMATION DISCLOSURE

First Named Inventor | Hung-Kuo YU

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

Art Unit 2872

Examiner Name James Jones

Attorney Docket Number 48261.1270

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
X 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 sighing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ 1 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 [Thomas T. Moga/ Date (YYYY-MM-DD) 2015-04-10

Name/Print Thomas T. Moga Registration Number 34881

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandiria,
VA 22313-1450.
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Receipt date: 04/10/2015 14141665 - 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.

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.S5.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/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ., 41665 VU ET AL

JAMES JONES 2872
CPC
Symbol Type Version
G02B 34 F 2013-01-01
G02B 004 | 2013-01-01
G02B 04 | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:
7

(Assistant Examiner) (Date)
/JAMES JONES/
Primary Examiner.Art Unit 2872 05/07/2015 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office Part of Paper No. 20150506
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14141665 YU ET AL.
JAMES JONES 2872
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
359 715 G| o B 3/02 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
7
(Assistant Examiner) (Date)
/JAMES JONES/
Primary Examiner.Art Unit 2872 05/07/2015 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 20150506
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ., 41665 VU ET AL
JAMES JONES 2872
X Claims renumbered in the same order as presented by applicant O CPA O T.n. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1
2
3
4
5
6
7
NONE
Total Claims Allowed:
7
(Assistant Examiner) (Date)
/JAMES JONES/
Primary Examiner.Art Unit 2872 05/07/2015 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No. 20150506
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Search Notes

Application/Control No.

Applicant(s)/Patent Under

Reexamination

14141665 YU ET AL.
T
JAMES JONES 2872
CPC- SEARCHED
Symbol Date Examiner
G02B13/0045 5/7/2015 JCJ
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
359 715 5/7/2015 JCJ
SEARCH NOTES
Search Notes Date Examiner
359/715 class search and text search 5/7/2015 JCJ
east text search 5/7/2015 JCJ
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
/JAMES JONES/
Primary Examiner.Art Unit 2872
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
14/141,665 12/27/2013 2872 1600 SIIP.201299 7 1
CONFIRMATION NO. 9554
5251 CORRECTED FILING RECEIPT
SHOOK, HARDY & BACON LLP
INTELLECTUAL PROPERTY DEPARTMENT RS VKW

2555 GRAND BLVD
KANSAS CITY, MO 64108-2613

Date Mailed: 06/17/2015

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)

Hung-Kuo Yu, Taichung City, TAIWAN;

Chao-Hsiang Yang, Taichung City, TAIWAN;
Applicant(s)

ABILITY OPTO-ELECTRONICS TECHNOLOGY CO., LTD., Taichung City, TAIWAN;
Assignment For Published Patent Application

ABILITY OPTO-ELECTRONICS TECHNOLOGY CO., LTD., Taichung City, TAIWAN

Power of Attorney: The patent practitioners associated with Customer Number 05251

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

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
TAIWAN 102131525 09/02/2013

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 01/09/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/141,665

Projected Publication Date: Not Applicable

Non-Publication Request: No
page 1 of 3
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Early Publication Request: No

Title

LENS ASSEMBLY
Preliminary Class

359

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

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

SelectUSA

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

Complete and send {his form, logether with applicable fee(s), to; Mail  Mail Stop ISSUE FEE
Conunissioner for Patends
PO. Box 1488
Alexandria, Virginia 32313-1450
@rm {_571_}~’?3i2&‘§5

INSTRECTIONS: This form should be ase SSLE PREE ; T4 reguivedy. Bbwks 1 theough 3 showdd be completed where
preopriate. coprEspondenos ce feos will be miadled o the ciment covrespondence addoess as

APy g :
mélmk o stless comrected beloa o divosied Uihf,i“ﬁl‘-t‘ in B!n-.}' I b\ {
matntenance foe aotificsions,

{2} ‘;‘iul\-n\ 4R O nupandnnv:‘, addesss; andfor (D) indicating a sepacate ADDRESSY fue

Mope: A certificats of waiding can only by vsed S domestic mailings of dwe

) . ) ) . Feefst Transmittal. This cectifivate cantot bo nsed for awy other accompanyt g
CURRENT CORRESPON ot s Bk 1 forany cliasge of addresat papers, Bl additional paper, such as 2o assigmnent of Foreed drawing, mus

have its own ceutificate of mailing or wansarssion
5251 l erhixmie of Mailing or Transudssion
).‘ T i d:‘pu\li:‘d il fhe Upited
dage For flost class madl i an suvelope
2 achdross ﬂmw e being faesimide
32885, a0 the date indicated below.

- " Wit
acddrons ‘d 1(.\ mr.‘ Ml Smy IS\I
transimithud to the VEFTO (3715 27

555 (;R&\n BLVD

K

ANSAS CITY. MO 64108-2613 Saundra M. Lewis ol vy
/Saundra M. Lewis/ s

June 26, 2015

l APPLICATION N0 l FILING BATE I FIRST NAMED INVENTOR lx“"’n;\\,‘\’fii'){‘."{'~" NO, I CORNFIRMATION Mo, l

144141668
TEFLLE OF INVENTION: LE

Hung-Kuao Yo SHP. 201299

ASEEMBLY

l AFFLN TYPE l ENTITY STATS l l'>‘ TBLICATION FES DUS st l TOTAL BERCS DR | ThTE DUR l
AEProvisional TAMSCOGUNTED FO60 G S DA 2088
l ENAMINER l ART 14T l LA l
JONES, FAMES 2RI 356-715000
- Change of correspondence address or indication of “Fee Addness 2. For printing on the patent front page. Hat .
{ PR L. {M} {13 The nawmes of wp to 3 registered patond altoraeys 1 LeCIaIrRyan
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; hedd. Eise of a Cystomer wernd patent atiomeys o agents. 1 oo mme is 3

;],, J n() ]‘a\‘\l W ‘il h, W}.l\EL I
NAMEE: ANTY RESIBENCE DATA TO BE PRINTED ON THE PATENT {print or typa}

PLEAST NO L assignee bs identified befow, no sesignee dita will appewr o the patent. B an assdguee is identitied below, the docwment has been filed R
recordation as st forth in 37 CFR 214, € mpletion of this Brm & NOT # substitate for Gling an assignment.

CA T NAME OF ASSIGNEE {1) RESIDENTTS 00ITY and STATE GR COUNTRY)
Ability Opto-Electronics Technology Co., LTD. Taichung City, Taiwan 42881

Please cheek the sppropriste sssignes csegory of Categortes (il gol be pristed om the patent I3 tadividua X.&t orprsion o olther private groug emity U Govermmen

Aa. The lollowing fees) are submitted: b, Pavmem of Pee(s: (Please fivsl veapply any previsusty paid issue fee shown above)
ol Taste B [3 & check b enclosed.
L Publication Fee iNo small eatity discom permitted) ld Pawmam by credit card, Foom PTO-2003% i abbached.
U Advgyee Order -
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Jencldse an extrs copy of His fem).
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Date June 26, 2015
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Typod or puinted s Hoptswation Mo 34'881 _________________________________________
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Electronic Patent Application Fee Transmittal

Application Number: 14141665

Filing Date: 27-Dec-2013

Title of Invention: LENS ASSEMBLY

First Named Inventor/Applicant Name: Hung-Kuo Yu

Filer: Thomas Moga/Saundra Lewis
Attorney Docket Number: SIIP.201299

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 1501 1 960 960
HP, Ex. 1004
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o ) Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension-of-Time:
Miscellaneous:
Total in USD ($) 960
HP, Ex. 1004
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Electronic Acknowledgement Receipt

EFSID: 22752402
Application Number: 14141665
International Application Number:
Confirmation Number: 9554
Title of Invention: LENS ASSEMBLY
First Named Inventor/Applicant Name: Hung-Kuo Yu
Customer Number: 5251

Filer: Thomas Moga/Saundra Lewis
Filer Authorized By: Thomas Moga
Attorney Docket Number: SIIP.201299
Receipt Date: 26-JUN-2015
Filing Date: 27-DEC-2013
Time Stamp: 12:42:25

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $960

RAM confirmation Number 14387

Deposit Account 505409

Authorized User

MOGA, THOMAS T.

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:
Document L. . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
482611270l FeeT ittal 391269
1 Issue Fee Payment (PTO-85B) ssuedfee ransmittal. no 1
p 0218¢7bb10e365d800b91514e33bb446e0
469d4f
Warnings:
Information:
30359
2 Fee Worksheet (SB06) fee-info.pdf no 2
017b39e357528fb0c3d72¢2810c8cd 2457/
ab2e
Warnings:
Information:
Total Files Size (in bytes); 421628

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. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/141,665 08/04/2015 9097860 SIIP.201299 9554
5251 7590 07/15/2015

SHOOK, HARDY & BACON LLP
INTELLECTUAL PROPERTY DEPARTMENT
2555 GRAND BLVD

KANSAS CITY, MO 64108-2613

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

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

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

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

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

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

ABILITY OPTO-ELECTRONICS TECHNOLOGY CO., LTD., Taichung City, TAIWAN;
Hung-Kuo Yu, Taichung City, TAIWAN;
Chao-Hsiang Yang, Taichung City, TAIWAN;

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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