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Application Number

Title of Invention|IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND MOBILE TERMINAL

The application data sheetis part of the provisional or nonprovisional application for whichit 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 paperfiled application.

     
Secrecy Order 37 CFR 5.2

Oo Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuantto
37 CFR 5.2 (Paperfilers only. Applications that fall under Secrecy Order may notbe filed electronically.}

Inventor Information:

Inventor 1

Legal Name

 

 

Prefix) Given Name Middle Name Family Name Suffix

Residence Information (Select One) (> US Residency (@) NonUS Residency () Active US Military Service

City|Taichung Country of Residencej tw
  
 

Mailing Addressof Inventor:

Address 1 No.11, Jingke Rd., Nantun District

Address 2

Postal Code 408 TW

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

CorrespondenceInformation:

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

[_] An Addressis being provided for the correspondence Information of this application. 

Customer Number 24728

Email Address mmmipdocket@system.foundationip.com

Application Information:

  
 
 

 
 

Title of the Invention IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND MOBILE TERMINAL

Nonprovisional

Utility

Attorney Docket Number  
 

   
Application Type

Subject Matter

 

 
 Total Numberof Drawing Sheets (if any) Suggested Figure for Publication {if any)
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Title of Invention 

Publication Information:
 

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

Req uest Not to Publish. | hereby request that the attached application not be published under
[] 35U.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 monthsafterfiling.

  
 

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
Numberwill be used for the Representative Information during processing.
 

Please Select One: (#) Customer Number (©) US PatentPractitioner ©) Limited Recognition (37 CFR 11.9) Customer Number 24728

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.

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.

 
Add

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). Whenpriority is claimed to a foreign application

thatis eligible for retrieval under the priority cocument exchange program (PDX) ithe 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 Country Filing Date (YYYY-MM-DD} Access Code (if applicable)

102139029 TW 2013-10-29

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. es_]
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Statement under 37 CFR 1.55 or 1.78 for AIA (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 underthefirst inventorto file provisions of the AIA.
 

Authorization to Permit Access:

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

lf checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),
the Japan Patent Office (JP©), the Korean Intellectual Property Office {(KIPO), the World Intellectual Property Office (WIPO),
and any otherintellectual 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 checkedif the applicant
does not wish the EPO, JPO, KIPO, WIPO,or otherintellectual property office in which a foreign application claiming priority
to the instant patent applicationis filed to have accessto 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)-{c) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has beenfiled in the instant patent application; and 3) any U.S. application-as-filed from which benefit is

soughtin the instant patent application.

In accordance with 37 CFR 1.14(c}, access may be provided to information concerning the date offiling this Authorization.

  
Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirementof part 3 of Title 37 of CFR
to have an assignment recorded by the Office. 
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 Application Data Sheet 37 CFR 1.76

 
Title of Invention 

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 addressof the legal representative who is the applicant under 37 CFR
1.43; or the name and addressof the assignee, person to whom theinventor is under an obligation to assign the invention, or person
who otherwise showssufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46.If the applicantis an
applicant under 37 CFR 1.46 {assignee, person to whomtheinventoris obligated to assign, or person who otherwise showssufficient
proprietary interest) together with one or morejoint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

©)_Joint Inventor (e) Assignee QO Legal Representative under 35 U.S.C. 117  
  QO Person to whom theinventoris obligated to assign. © Person who shows sufficient proprietary interest  

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

Nameof the Deceased or Legally Incapacitated Inventorfo
If the Applicant is an Organization check here.

Organization Name LARGAN PRECISION CO., LTD.

Mailing Address Information:

Address 1 No.11, Jingke Ra., Nantun District

Address 2

Email Address
 

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

  
Non-Applicant Assignee Information:

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

Assignee 1

Complete this section only if non-applicant assignee information is desired to be included on the patent application publication in
accordance with 37 CFR 1.215(b). Do not include in this section an applicant under 37 CFR 1.46 (assignee, person to whom the
inventoris obligated to assign, or person who otherwise showssufficient proprietary interest}, as the patent application publication will
include the nameof the applicant(s).
  

If the Assignee is an Organization check here. [|
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Mailing Address Information:

Address 1

Address 2

Additional Assignee Data may be generated within this form by selecting the Add button. [xa_]Add

  
|

Signature:

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

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

Signature First Name

  
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 USPTOto 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 amountof 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: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information sclicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonmentof the application or expiration of the patent.

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

1.

Privacy Act Statement

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 cofInformation Act requires disclosure of these records.

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

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

A record in this system of records may be 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 aspart of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.S.C. 29804 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 aboutindividuals.

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 wasfiled in an application which became abandonedorin 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 awareof a violation or potential violation of law or regulation.
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IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND

MOBILE TERMINAL

RELATED APPLICATIONS

This application claims priority to Taiwan Application Serial Number

102139029, filed October 29, 2013, which is incorporated by reference herein in

its entirety.

BACKGROUND

Technical Field

The presentdisclosure relates to an image capturing lens system. More

particularly, the present disclosure relates to a compact image capturing lens

system applicable to a mobile terminal.

Description of Related Art

In recent years, with the popularity of mobile terminals having camera

functionalities, the demand of miniaturized optical systems has been increasing.

As the advanced semiconductor manufacturing technologies have allowed the

pixel size of sensors to be reduced and compactoptical systems have gradually

evolved toward the field of higher megapixels, there is an increasing demandfor

compactoptical systemsfeaturing better image quality.

A conventional compact optical system in a portable electronic product

typically utilizes a three-elementlens structure. Due to the popularity of mobile

products with high-end specifications, such as smart phones, tablet personal

computers, wearable apparatus and other high-end mobile terminals, the

1 HP, Ex. 1002
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requirements for high resolution and image quality of present compact optical

systems increase significantly. However, the conventional optical systems

cannotsatisfy these requirements of the compact optical systems.

Another conventional compact optical system provides a four-element

lens structure. However,it is hard to make a good balance betweenobtaining

a large field of view and a short total track length. Furthermore,it is also not

favorable for the resolving power and illumination in a peripheral region of an

image; therefore, it cannot satisfy the requirements of the compact optical

systems featuring better image quality.

SUMMARY

According to one aspect of the present disclosure, an image capturing

lens system includes, in order from an object side to an imageside, a first lens

element, a secondlens element, a third lens element and a fourth lens element.

The first lens element has refractive power. The second lens element with

positive refractive power has a convex image-side surface in a paraxial region

thereof. The third lens element with negative refractive power has a concave

object-side surface in a paraxial region thereof and a convex image-side

surface in a paraxial region thereof. The fourth lens element with refractive

power has a concave image-side surface in a paraxial region thereof, wherein

both of an object-side surface and the image-side surface of the fourth lens

element are aspheric, and the image-side surface of the fourth lens element has

at least one convex shapein an off-axis region thereof. The image capturing

lens system hasa total of four lens elements with refractive power. When an

axial distance between an object-side surface of the first lens element and the

2 HP, Ex. 1002
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image-side surface of the fourth lens element is Td, half of a maximalfield of

view of the image capturing lens system is HFOV,a focal length of the image

capturing lens system is f, a focal length of the fourth lens elementis f4, a focal

length of the second lens elementis f2, and a focal length of the third lens

elementis f3, the following conditions are satisfied:

0.5mm < Td < 3.2 mm;

1.0 mm < Td/tan(HFOV) < 3.75 mm;

|f/f4| < 1.20; and

f2/f3 < -0.65.

According to another aspect of the present disclosure, an image

capturing lens system includes, in order from an object side to an imageside, a

first lens element, a second lens element, a third lens element and a fourth lens

element. The first lens element has refractive power. The second lens

element with positive refractive power has a convex image-side surface in a

paraxial region thereof. The third lens element with negative refractive power

has a concave object-side surface in a paraxial region thereof and a convex

image-side surface in a paraxial region thereof. The fourth lens element with

refractive power has a concave image-side surface in a paraxial region thereof,

wherein both of an object-side surface and the image-side surface of the fourth

lens element are aspheric, and the image-side surface of the fourth lens

element has at least one convex shape in an off-axis region thereof. The

image capturing lens system has a total of four lens elements with refractive

power. Whenanaxial distance between an object-side surfaceofthefirst lens

element and the image-side surface of the fourth lens elementis Td, half of a

maximal field of view of the image capturing lens system is HFOV, a focal
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length of the image capturing lens system is f, a focal length of the fourth lens

elementis f4, and a focal length of the third lens element is f3, the following

conditions are satisfied:

0.5mm < Td < 3.2 mm;

1.0 mm < Td/tan(HFOV) < 3.75 mm;

|f/f4| < 1.20; and

-2.0 < fff3 < -0.95.

According to still another aspect of the present disclosure, an image

capturing lens system includes, in order from an object side to an imageside, a

first lens element, a second lens element, a third lens element and a fourth lens

element. The first lens element has refractive power. The second lens

element with positive refractive power has a convex image-side surface in a

paraxial region thereof. The third lens element with negative refractive power

has a concave object-side surface in a paraxial region thereof and a convex

image-side surface in a paraxial region thereof. The fourth lens element with

refractive power has a concave image-side surface in a paraxial region thereof,

wherein both of an object-side surface and the image-side surface of the fourth

lens element are aspheric, and the image-side surface of the fourth lens

element has at least one convex shape in an off-axis region thereof. The

image capturing lens system has a total of four lens elements with refractive

power. Whenanaxial distance between an object-side surfaceofthefirst lens

element and the image-side surface of the fourth lens elementis Td, half of a

maximal field of view of the image capturing lens system is HFOV, a focal

length of the image capturing lens system is f, a focal length of the fourth lens
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element is f4, and an f-numberof the image capturing lens system is Fno, the

following conditions are satisfied:

0.5mm < Td < 3.2 mm;

1.0 mm < Td/tan(HFOV) < 3.75 mm;

|f/f4| < 1.20; and

1.40 < Fno < 2.25.

According to yet another aspect of the present disclosure, an imaging

device includes the image capturing lens system according to the

aforementioned aspect and an image sensor, wherein the image sensoris

located on an imageplaneof the image capturing lens system.

Accordingto still yet another aspect of the present disclosure, a mobile

terminal includes the imaging device according to the aforementioned aspect.

BRIEF DESCRIPTION OF THE DRAWINGS

The disclosure can be more fully understood by reading the following

detailed description of the embodiments, with reference made to the

accompanying drawings as follows:

Fig. 1A is a schematic view of an imaging device according to the 1st

embodimentof the present disclosure;

Fig. 1B shows spherical aberration curves, astigmatic field curves and a

distortion curve of the imaging device according to the 1st embodiment;

Fig. 2A is a schematic view of an imaging device according to the 2nd

embodimentof the present disclosure;

Fig. 2B shows spherical aberration curves, astigmatic field curves and a

distortion curve of the imaging device according to the 2nd embodiment;
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Fig. 3A is a schematic view of an imaging device according to the 3rd

embodimentof the present disclosure;

Fig. 3B shows spherical aberration curves, astigmatic field curves and a

distortion curve of the imaging device according to the 3rd embodiment;

Fig. 4A is a schematic view of an imaging device according to the 4th

embodimentof the present disclosure;

Fig. 4B shows spherical aberration curves, astigmatic field curves and a

distortion curve of the imaging device according to the 4th embodiment;

Fig. 5A is a schematic view of an imaging device according to the 5th

embodimentof the present disclosure;

Fig. 5B shows spherical aberration curves, astigmatic field curves and a

distortion curve of the imaging device according to the 5th embodiment;

Fig. 6A is a schematic view of an imaging device according to the 6th

embodimentof the present disclosure;

Fig. 6B shows spherical aberration curves, astigmatic field curves and a

distortion curve of the imaging device according to the 6th embodiment;

Fig. 7A is a schematic view of an imaging device according to the 7th

embodimentof the present disclosure;

Fig. 7B shows spherical aberration curves, astigmatic field curves and a

distortion curve of the imaging device according to the 7th embodiment;

Fig. 8A is a schematic view of an imaging device according to the 8th

embodimentof the present disclosure;

Fig. 8B shows spherical aberration curves, astigmatic field curves and a

distortion curve of the imaging device according to the 8th embodiment;
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Fig. 9A is a schematic view of an imaging device according to the 9th

embodimentof the present disclosure;

Fig. 9B shows spherical aberration curves, astigmatic field curves and a

distortion curve of the imaging device according to the 9th embodiment;

Fig. 10A is a schematic view of an imaging device according to the 10th

embodimentof the present disclosure;

Fig. 10B showsspherical aberration curves, astigmatic field curves and a

distortion curve of the imaging device according to the 10th embodiment;

Fig. 11A shows a smart phone with an imaging device of the present

disclosureinstalled therein;

Fig. 11B showsa tablet personal computer with an imaging device of the

presentdisclosure installed therein; and

Fig. 11C shows a wearable device with an imaging device of the present

disclosure installed therein.

DETAILED DESCRIPTION

An image capturing lens system includes, in order from an object side to

an imageside,a first lens element, a second lens element, a third lens element

and a fourth lens element. The image capturing lens system hasa total of four

lens elements with refractive power.

The first lens element can have positive refractive power, so thatit

provides the image capturing lens system with the positive refractive powerasit

needs to be so asto reducethetotal track length of the image capturing lens

system. Thefirst lens element can have a convex object-side surface in a
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paraxial region thereof, so thatit is favorable for further reducing the total track

length.

The second lens element has positive refractive power, so that it is

favorable for the second lens element adjusting the light gathering ability of the

first lens element. The second lens element has a convex image-side surface

in a paraxial region thereof, so thatit is favorable for correcting the astigmatism

of the image capturing lens system.

The third lens element has negative refractive power, so that it is

favorable for correcting the aberration of the image capturing lens system. The

third lens element has a concave object-side surface in a paraxial region thereof

and a convex image-side surface in a paraxial region thereof, so that it is

favorable for correcting the astigmatism of the image capturing lens system.

The fourth lens element can have a convex object-side surface in a

paraxial region thereof and has a concave image-side surface in a paraxial

region thereof. Furthermore, the image-side surface of the fourth lens element

has at least one convex shapein an off-axis region thereof. Therefore,it is

favorable for correcting the astigmatism and aberration of the off-axis.

Whenan axial distance between the object-side surface ofthe first lens

element and the image-side surface of the fourth lens element is Td, and the

following condition is satisfied: 0.6 mm < Td < 3.2 mm. Therefore, it is

favorable for keeping the image capturing lens system compact. Preferably,

the following condition is satisfied: 0.8 mm < Td < 2.5 mm.

Whenthe axial distance between the object-side surface of the first lens

element and the image-side surface of the fourth lens element is Td, and half of

a maximal field of view of the image capturing lens system is HFOV, the
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following condition is satisfied: 1.0 mm < Td/tan(HFOV) < 3.75 mm._Therefore,

it is favorable for obtaining a large field of view and short total track length for

the image capturing lens system. Preferably, the following condition is

satisfied: 1.2 mm < Td/tan(HFOV) < 2.75 mm.

Whena focal length of the image capturing lens system is f, and a focal

length of the fourth lens elementis f4, the following condition is satisfied: |f/f4| <

1.20. Therefore, it is favorable for the principal point of the image capturing

lens system being positioned away from the image plane so as to reduce the

total track length and keep the image capturing lens system compact.

Whena focal length of the second lens elementis f2, and a focal length

of the third lens elementis f3, the following condition is satisfied: f2/f3 < -0.65.

Therefore, it is favorable for balancing the refractive powers of the second lens

element and the third lens element so as to correct the aberration and reduce

the photosensitivity. Preferably, the following condition is satisfied: f2/f3 <

-0.75.

Whenthe focal length of the image capturing lens system is f, and the

focal length of the third lens element is f3, the following condition is satisfied:

-2.0 < f/f3 < -0.95. Therefore, the third lens element serves as a correcting

lens for balancing and correcting the aberrations of the image capturing lens

system so asto obtain better image quality.

When anf-numberof the image capturing lens system is Fno, and the

following condition is satisfied: 1.40 < Fno $2.25. Therefore, it is favorable for

improving the illumination in a peripheral region of the image capturing lens

system.
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Whenthe focal length of the image capturing lens system is f, and a focal

length of the first lens elementis f1, the following condition is satisfied: -0.25 <

f/f1 < 0.75. Therefore, the first lens element will have a more properrefractive

power so as to avoid excess photosensitivity. Preferably, the following

condition is satisfied: 0.25 < f/f1 < 0.75.

When a curvature radius of the object-side surface of the second lens

element is R3, and a curvature radius of the image-side surface of the second

lens elementis R4, the following condition is satisfied: 0.5 < (R3+R4)/(R3-R4) <

2.5. Therefore, it is favorable for further correcting the aberration of the image

capturing lens system.

Whenthe focal length of the image capturing lens system is f, and the

following condition is satisfied: 0.5 mm <f<2.0 mm. Therefore, it is favorable

for providing a propertotal track length.

When a sum of the central thicknesses of the first lens element, the

secondlens element, the third lens element, and the fourth lens elementis 2CT,

and the axial distance between the object-side surface of the first lens element

and the image-side surface of the fourth lens element is Td, the following

condition is satisfied: 0.860 < 2CT/Td < 0.95. Therefore, it is favorable for

assembling the lens elements of the image capturing lens system so as to

reduce the photosensitivity.

Whenan Abbe numberofthe first lens element is V1, and the following

condition is satisfied: 45 < V1. Therefore, it is favorable for correcting the

chromatic aberration of the image capturing lens system.

Whena central thickness of the second lens element is CT2, a central

thickness of the first lens element is CT1, a central thickness of the third lens
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element is CT3, and a central thickness of the fourth lens element is CT4, the

following condition is satisfied: 0.65 < CT2/(CT1+CT3+CT4) < 2.0. Therefore,

the thickness of each lens element is favorable for manufacturing and

assembling the lens elements.

When a maximal field of view of the image capturing lens system is FOV,

and the following condition is satisfied: 80 degrees < FOV < 110 degrees.

Therefore, it is favorable for obtaining enough field of view.

According to the image capturing lens system of the present disclosure,

the lens elements thereof can be madeofglass or plastic material. When the

lens elements are made of glass material, the distribution of the refractive

power of the image capturing lens system may be more flexible to design.

Whenthe lens elements are madeof plastic material, the manufacturing cost

can be effectively reduced. Furthermore, surfaces of each lens element can

be arranged to be aspheric, since the aspheric surface of the lens elementis

easy to form a shape other than spherical surface so as to have more

controllable variables for eliminating the aberration thereof, and to further

decrease the required numberof the lens elements. Therefore, the total track

length of the image capturing lens system can also be reduced.

According to the image capturing lens system of the present disclosure,

each of an object-side surface in a paraxial region thereof and an image-side

surface has a paraxial region and an off-axis region. The paraxial region refers

to the region of the surface wherelight rays travel close to the optical axis, and

the off-axis region refers to the region of the surface where light rays travel

away from the optical axis. Particularly, when the lens element has a convex

surface, it indicates that the surface is convex in the paraxial region thereof;
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when the lens element has a concave surface, it indicates that the surface is

concavein the paraxial region thereof.

According to the image capturing lens system of the present disclosure,

the image capturing lens system can include at least one stop, such as an

aperture stop, a glare stop or a field stop. Said glare stop or said field stop is

for eliminating the stray light and thereby improving the image resolution

thereof.

According to the image capturing lens system of the present disclosure,

an aperture stop can be configured as a front stop or a middle stop. A front

stop disposed between an imaged object and thefirst lens element can provide

a longer distance between an exit pupil of the image capturing lens system and

the image plane and thereby improves the image-sensing efficiency of an image

sensor. A middle stop disposed betweenthefirst lens element and the image

plane is favorable for enlarging the field of view of the image capturing lens

system and therebyprovides a widerfield of view for the same.

The present image capturing lens system can be optionally applied to

moving focus optical systems. According to the image capturing lens system

of the presentdisclosure, the image capturing lens system is featured with good

correction ability and high image quality, and can be applied to 3D

(three-dimensional) image capturing applications, in products such as digital

cameras, mobile devices, digital tablets, wearable devices and other mobile

terminals.

According to the presentdisclosure, an imaging device is provided. The

imaging device includes the image capturing lens system according to the

aforementioned image capturing lens system of the present disclosure, and an
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image sensor, wherein the image sensoris disposed on an imageplaneof the

aforementioned image capturing lens system. As a result, it is favorable for

reducing the total track length of the image capturing lens system while

obtaining large field of view. Furthermore,it is also favorable for improving the

resolving power and illumination so as to achieve the best image quality.

Preferably, the imaging device can further include a barrel member, a holding

memberor a combination thereof.

According to the present disclosure, a mobile terminal is provided,

wherein the mobile terminal includes the aforementioned imaging device. The

imaging device includes the image capturing lens system according to the

aforementioned image capturing lens system of the present disclosure, and the

image sensor, wherein the image sensoris disposed on an imageplaneof the

aforementioned image capturing lens system. As a result, it is favorable for

reducing the total track length of the image capturing lens system while

obtaining large field of view. Furthermore,it is also favorable for improving the

resolving powerand illumination so as to achieve the best image quality.

In Fig. 11A, Fig. 11B and Fig. 11C, an imaging device 1101 may be

installed in but not limited to a mobile terminal, including a smart phone 1110, a

tablet personal computer 1120 or a wearable device 1130. The three

exemplary figures of different kinds of mobile terminal are only exemplary for

showing the imaging device of present disclosureinstalling in a mobile terminal

and is not limited thereto. Preferably, the mobile terminal can further include

but not limited to display, control unit, random access memory unit (RAM) a

read only memory unit (ROM) or a combination thereof.
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According to the above description of the present disclosure, the

following 1st — 10th specific embodiments are provided for further explanation.

1st Embodiment

Fig. 1A is a schematic view of an imaging device according to the 1st

embodimentof the present disclosure. Fig. 1B shows, in orderfrom left to right,

spherical aberration curves, astigmatic field curves andadistortion curve of the

imaging device according to the 1st embodiment.

In Fig. 1A, the imaging device includes the image capturing lens system

(not otherwise herein labeled) of the present disclosure and an image sensor

170. The image capturing lens system includes, in order from an object side to

an imageside, a first lens element 110, an aperture stop 100, a second lens

element 120, a third lens element 130, a fourth lens element140, an IR-cutfilter

150 and an image plane 160, wherein the image capturing lens system has a

total of four lens elements (110-140) with refractive power.

The first lens element 110 with positive refractive power has a convex

object-side surface 111 in a paraxial region thereof and a concave image-side

surface 112 in a paraxial region thereof, which are both aspheric, and thefirst

lens element 110 is madeofplastic material.

The second lens element 120 with positive refractive power has a convex

object-side surface 121 in a paraxial region thereof and a convex image-side

surface 122 in a paraxial region thereof, which are both aspheric, and the

second lens element 120 is made ofplastic material.

The third lens element 130 with negative refractive power has a concave

object-side surface 131 in a paraxial region thereof and a convex image-side
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surface 132 in a paraxial region thereof, which are both aspheric, and the third

lens element 130 is madeofplastic material.

The fourth lens element 140 with positive refractive power has a convex

object-side surface 141 in a paraxial region thereof and a concave image-side

5 surface 142 in a paraxial region thereof, which are both aspheric, and the fourth

lens element 140 is made of plastic material. Furthermore, the image-side

surface 142 of the fourth lens element 140 has at least one convex shapein an

off-axis region thereof.

The IR-cutfilter 150 is made of glass and located between thefourth lens

10 element 140 and the image plane 160, and will not affect the focal length of the

image capturing lens system. The image sensor 170 is disposed on the image

plane 160 of the image capturing lens system.

The equation of the aspheric surface profiles of the aforementioned lens

elementsof the 1st embodimentis expressed asfollows:

X(Y)=(¥?/R\V/(1+4 sqrt(l- (14 k)x(¥/RY))+ > (4i)x(V’)

, where,

X is the relative distance betweena point on the aspheric surface spaced

at a distance Y from the optical axis and the tangential plane at the aspheric

20+surface vertex on the optical axis;

Y is the vertical distance from the point on the aspheric surface to the

optical axis;

R is the curvature radius;

k is the conic coefficient; and

25 Ai is the i-th aspheric coefficient.
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In the image capturing lens system of the imaging device according to

the 1st embodiment, whena focal length of the image capturing lens system isf,

an f-numberof the image capturing lens system is Fno, and half of a maximal

field of view of the image capturing lens system is HFOV, these parameters

have the following values: f = 1.17 mm; Fno = 2.20; and HFOV = 46.7 degrees.

In the image capturing lens system of the imaging device according to

the 1st embodiment, when an Abbe numberofthe first lens element 110 is V1,

the following condition is satisfied: V1 = 21.4.

In the image capturing lens system according to the 1st embodiment,

when a central thickness of the second lens element 120 is CT2, a central

thickness of the first lens element 110 is CT1, a central thickness of the third

lens element 130 is CT3, and a central thickness of the fourth lens element 140

is CT4, the following condition is satisfied: CT2/(CT1+CT3+CT4) = 0.69.

In the image capturing lens system according to the 1st embodiment,

when a curvature radius of the object-side surface 121 of the second lens

element 120 is R3, and a curvatureradius of the image-side surface 122 of the

second lens element 120 is R4, the following condition is satisfied:

(R3+R4)/(R3-R4) = 0.85.

In the image capturing lens system of the imaging device according to

the 1st embodiment, when the focal length of the image capturing lens system

is f, and a focal length of the first lens element 110 is f1, the following condition

is satisfied: f/f1 = 0.12.

In the image capturing lens system of the imaging device according to

the 1st embodiment, when a focal length of the second lens element120is f2,
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and a focal length of the third lens element 130 is f3, the following condition is

satisfied: f2/f3 = -0.77.

In the image capturing lens system of the imaging device according to

the 1st embodiment, whenthe focal length of the image capturing lens system

is f, and a focal length of the fourth lens element 140 is f4, the following

condition is satisfied: |f/f4| = 0.77.

In the image capturing lens system of the imaging device according to

the 1st embodiment, when the focal length of the image capturing lens system

is f, and the focal length of the third lens element 130 is f3, the following

condition is satisfied: f/f3 = -1.10.

In the image capturing lens system according to the 1st embodiment,

when an axial distance between the object-side surface 111 of the first lens

element 110 and the image-side surface 142 of the fourth lens element 140 is

Td, the following condition is satisfied: Td = 1.850 mm.

In the image capturing lens system according to the 1st embodiment,

when a sum of the central thicknessesofthe first lens element 110, the second

lens element 120, the third lens element 130, and the fourth lens element140is

2CT, and the axial distance between the object-side surface 111 of thefirst lens

element 110 and the image-side surface 142 of the fourth lens element 140 is

Td, the following condition is satisfied: 2CT/Td = 0.89.

In the image capturing lens system according to the 1st embodiment,

when the axial distance between the object-side surface 111 of the first lens

element 110 and the image-side surface 142 of the fourth lens element 140 is

Td, and half of the maximal field of view of the image capturing lens system is

HFOV,the following condition is satisfied: Td/tan(HFOV) = 1.74 mm.

17 HP, Ex. 1002
Page 25



 Ex. 1002 
Page 26

HP,

5

Attorney Docket No. 14970-94702

In the image capturing lens system of the imaging device according to

the 1st embodiment, when a maximal field of view of the image capturing lens

system is FOV,the following condition is satisfied: FOV = 93.4 degrees.

The detailed optical data of the 1st embodiment are shown in Table 1

and the aspheric surface data are shownin Table 2 below.
 

TABLE1 

Embodiment 1

f= 1.17 mm, Fno = 2.20, HFOV = 46.7 deg.

jsurece#} Curvature Radius|Thickness|Material|Index
Infinity 

Ape. Stop

Object Plano

Lens 1 1.666 ASP

|sf 2.439|asP|0.031
0.256

0.019

Plastic 1.650

 

Lens 2

Plano

5.712 ASP 0.671

0.130

Plastic 1.544 5

 -0.464 ASP

Lens 3 -0.228 ASP

||0.480|asP|0.030
0.230

0.483

Plastic 1.634

Plastic 1.535

2

5.9

8

Tt

3

55 Lens 4 0.679 ASP

3.062 ASP

IR-cut filter] Plano—«|_0.145|Glass|1.517|64.2

 
0.300

0.204 

0

1

2

3

4

5

6

7

10

11

2

Plano

1 Image Plano -

Note: Reference wavelength is 587.6 nm (d-line).

  
 TABLE2

Aspheric Coefficients

1

1.2237E+00

2

1.7244E+01

4

9.0000E+01 -6.9311E-01 k=

A4= 3.1416E-01

-1.0010E+00

4.5872E+01

1.1703E+00

-2.0080E+01

5.2569E+02

-4.1498E-01

3.6416E+00

4.3035E+01

-6.9345E-01

1.3202E+00

1.0955E+01 A8 =

A10=

4.0961E+03 -1.6432E+05 1.3290E+05

A14=

-5.9339E+02

-1.4631E+04

-3.0044E+03

3.1882E+06

-74996E+03

-1.1481E+06

-3.8285E+02

3.0040E+03

-1.0680E+04 

A16= 2.0715E+04

 
-1.7563E+07

18

3.7732E+06

 
1.3826E+04
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-9.8477E-01

3.5682E+00

-3.7958E+00

-3.2669E+00

-1.8915E+00

8.7075E+00

-6.1619E-01

-1.2870E+00

3.1244E+00

-1.4636E+01

1.2883E+00

 

-1.1135E+02

1.5862E+03

-8.7685E+03

-3.6761E+01

1.7257E+02

-4.8146E+02

-9.1933E+00

1.7146E+01

-1.9850E+01

-3.7603E+00

3.5356E+00 

2.3054E+04 6.7728E+02 1.2752E+01 -1.1759E+00 

-2.3557E+04

 
-3.6747E+02

 
-3.5165E+00

 
1.6169E-01

In Table 1, the curvature radius, the thickness and the focal length are

shown in millimeters (mm). Surface numbers 0-12 represent the surfaces

sequentially arranged from the object-side to the image-side along the optical

axis. In Table 2, k represents the conic coefficient of the equation of the

aspheric surface profiles. A1-A16 represent the aspheric coefficients ranging

from the 1st order to the 16th order. The tables presented below for each

embodimentare the corresponding schematic parameter and aberration curves,

and the definitions of the tables are the same as Table 1 and Table 2 of the 1st

embodiment. Therefore, an explanation in this regard will not be provided

again.

2nd Embodiment

Fig. 2A is a schematic view of an imaging device according to the 2nd

embodimentof the present disclosure. Fig. 2B shows, in order fromleft to right,

spherical aberration curves, astigmatic field curves andadistortion curve of the

imaging device according to the 2nd embodiment.

In Fig. 2A, the imaging device includes the image capturing lens system

(not otherwise herein labeled) of the present disclosure and an image sensor

270. The image capturing lens system includes, in order from an object side to
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an imageside, a first lens element 210, an aperture stop 200, a second lens

element 220, a third lens element 230, a fourth lens element240, an IR-cutfilter

250 and an image plane 260, wherein the image capturing lens system has a

total of four lens elements (210-240) with refractive power.

The first lens element 210 with positive refractive power has a convex

object-side surface 211 in a paraxial region thereof and a concave image-side

surface 212 in a paraxial region thereof, which are both aspheric, and thefirst

lens element 210 is madeofplastic material.

The second lens element 220 with positive refractive power has a convex

object-side surface 221 in a paraxial region thereof and a convex image-side

surface 222 in a paraxial region thereof, which are both aspheric, and the

second lens element 220 is madeof plastic material.

The third lens element 230 with negative refractive power has a concave

object-side surface 231 in a paraxial region thereof and a convex image-side

surface 232 in a paraxial region thereof, which are both aspheric, and the third

lens element 230 is madeofplastic material.

The fourth lens element 240 with positive refractive power has a convex

object-side surface 241 in a paraxial region thereof and a concave image-side

surface 242 in a paraxial region thereof, which are both aspheric, and the fourth

lens element 240 is made of plastic material. Furthermore, the image-side

surface 242 of the fourth lens element 240 has at least one convex shapein an

off-axis region thereof.

The IR-cutfilter 250 is made of glass and located between thefourth lens

element 240 and the image plane 260, and will not affect the focal length of the
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image capturing lens system. The image sensor 270 is disposed on the image

plane 260 of the image capturing lens system.

The detailed optical data of the 2nd embodiment are shown in Table 3

and the aspheric surface data are shownin Table 4 below.

TABLE3

Embodiment 2

f = 1.23 mm, Fno = 2.45, HFOV = 45.6 deg. 

Focal

Surface # LengthCurvature Radius|Thickness|Material 

Infinity
0.217 Plastic 1207.16

Plano 0.020

2.201 ASP 0.685 Plastic 1.544 55.9 0.78

ASP 0.222 Plastic 1.634 23.8

1.535 55.7 1.40

|10 |IRcutfilter] Plano —«|_-0.300:+| Glass|1.517|64.2

12 Image Plano -

 

 Ape. Stop

||-0.465
-0.213

Lens 4

 

Plastic 
    
 

Note: Reference wavelength is 587.6 nm (d-line). 

TABLE 4 

Aspheric Coefficients 

Surface #

A4 =

-7.8611E-01

2.7433E-01

2

2.2256E+01

3.5449E-01

4.4287E+01

-1.1581E+00

5

-6.8249E-01

-5.9944E-01 

A6 = -1.5466E+00 -2.9377E+01 8.9406E-01 3.6061E-01 

A8 =

A10=

4.7455E+01 6.4129E+02 4.1870E+01

-6.0092E+02 -3.8207E+03 -7.3180E+03

4.0961E+03 -1.6432E+05 1.3290E+05

1 .6896E+01

-3.8194E+02

 A12=

VSutcs#[6|7|8|9|
k=

-1.4631E+04

2.0715E+04

-1.0107E+00

3.1882E+06

-1.7563E+07

-3.0532E+00

-1.1481E+06

3.7732E+06

-7.4231E-01

3.0043E+03

-1.0680E+04

1.3826E+04

2.2155E+01 

A4 = 3.8803E+00 -1.7079E+00 -1.1152E+00 1.6267E+00 

A6 = -4.2860E+00

-1.1314E+02

 
8.7245E+00

-3.7291E+01

21

 
2.9613E+00

-9.2058E+00

 
-4.5228E+00

6.4630E+00
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A10= 1.5859E+03 1.7181E+02 1.7048E+01 -5.8730E+00 

A12= -8.7686E+03 -4.8143E+02 -1.9563E+01 3.4083E+00

2.3054E+04 6.7878E+02 1.3110E+01 -1.1920E+00   -2.3557E+04 -3.6776E+02 -4.1607E+00 1.9105E-01

In the 2nd embodiment, the equation of the aspheric surface profiles of

the aforementioned lens elements is the same as the equation of the 1st

embodiment. Also, the definitions of these parameters shownin the following

table are the same as those stated in the 1st embodiment with corresponding

values for the 2nd embodiment, so an explanation in this regard will not be

provided again.

Moreover, these parameters can be calculated from Table 3 and Table 4

as the following values andsatisfy the following conditions:

2nd Embodiment

Z 088

HFOV[deg.] /f3 1.37 
3rd Embodiment

Fig. 3A is a schematic view of an imaging device according to the 3rd

embodimentof the present disclosure. Fig. 3B shows, in order fromleft to right,

spherical aberration curves, astigmatic field curves and a distortion curve of the

imaging device according to the 3rd embodiment.

In Fig. 3A, the imaging device includes the image capturing lens system

(not otherwise herein labeled) of the present disclosure and an image sensor
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370. The image capturing lens system includes, in order from an objectside to

an imageside, a first lens element 310, an aperture stop 300, a second lens

element 320, a third lens element 330, a fourth lens element 340, an IR-cutfilter

350 and an image plane 360, wherein the image capturing lens system has a

total of four lens elements (310-340) with refractive power.

The first lens element 310 with positive refractive power has a convex

object-side surface 311 in a paraxial region thereof and a concave image-side

surface 312 in a paraxial region thereof, which are both aspheric, and thefirst

lens element 310 is madeof plastic material.

The second lens element 320 with positive refractive power has a

concave object-side surface 321 in a paraxial region thereof and a convex

image-side surface 322 in a paraxial region thereof, which are both aspheric,

and the second lens element 320 is madeof plastic material.

The third lens element 330 with negative refractive power has a concave

object-side surface 331 in a paraxial region thereof and a convex image-side

surface 332 in a paraxial region thereof, which are both aspheric, and the third

lens element 330 is madeof plastic material.

The fourth lens element 340 with positive refractive power has a convex

object-side surface 341 in a paraxial region thereof and a concave image-side

surface 342 in a paraxial region thereof, which are both aspheric, and the fourth

lens element 340 is made of plastic material. Furthermore, the image-side

surface 342 of the fourth lens element 340 has at least one convex shapein an

off-axis region thereof.

The IR-cutfilter 350 is made of glass and located between thefourth lens

element 340 and the image plane 360, and will not affect the focal length of the
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image capturing lens system. The image sensor 370 is disposed on the image

plane 360 of the image capturing lens system.

The detailed optical data of the 3rd embodiment are shown in Table 5

and the aspheric surface data are shownin Table 6 below.

TABLE 5

Embodiment 3

f = 1.66 mm, Fno = 2.15, HFOV = 46.8 deg. 

Surface # Curvature Radius|Thickness|Material 

Infinity
0.286

 

0.195

0.409

 

 

Plastic 
 

1.535 55.7 2.33

10 IR-cutfilter Plano 0.175 Glass 1.517 64.2

Image Plano

Note: Reference wavelength is 587.6 nm (d-line).

  
 

The effective radius of Surface 1 is 0.510 mm.

 
 

TABLE6

Aspheric Coefficients

 

k= -2.4704E+00

A4= -3.4848E-02

A6 = -4.4471E-01

5.8947E+00 -3.7972E-01

-3.3741E-01

9.0000E+01

-3.8775E-01 -9.3075E-01

-2.8417E+00 3.6516E+00 9.2277E-01

1.8185E+01 -4.0769E+01 -3.9461E+00

 

 

-2.0954E+01 A10= -1.2166E+01

A12= 3.9114E+01

-1.7950E+02

A16 3.3572E+02

Surface #

-1.4998E+03

1.2389E+04

-2.9058E+04

7

~4.4351E+00 -1,9037E+01

1.2130E+03

-4.4615E+03

6.2425E+03

8 9 6

k= -2.3808E+00 -1.7649E+00 -1.0689E+01 -1.1491E+00

A4 = 4.2079E+00

-2.8310E+01

2.1562E-01

-4.4239E+00

   
24

-6.9591E-01 9.1971E-01

1.2041E+00 -3.0958E+00
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A8 = 1.2287E+02 1.8790E+01 -2.9023E+00 4.8713E+00

A10= -3.9035E+02 -4.1840E+01 4.4195E+00 -4.6279E+00

8.5064E+02 5.5883E+01 -3.7857E+00 2.6418E+00

 

 -9.7331E+02 -4.0255E+01 1.6532E+00 -8.3581E-01

A16= 4.7213E+02 1.4428E+01 -2.8192E-01 1.1204E-01
  
 

In the 3rd embodiment, the equation of the aspheric surface profiles of

the aforementioned lens elements is the same as the equation of the 1st

embodiment. Also, the definitions of these parameters shownin the following

table are the same as those stated in the 1st embodiment with corresponding

values for the 3rd embodiment, so an explanation in this regard will not be

provided again.

Moreover, these parameters can be calculated from Table 5 and Table 6

as the following values andsatisfy the following conditions:

3rd Embodiment

Zl a7

HFOV[deg.] /f3 1411

a wa

 
4th Embodiment

Fig. 4A is a schematic view of an imaging device according to the 4th

embodimentof the present disclosure. Fig. 4B shows, in order fromleft to right,

spherical aberration curves, astigmatic field curves andadistortion curve of the

imaging device according to the 4th embodiment.

In Fig. 4A, the imaging device includes the image capturing lens system

(not otherwise herein labeled) of the present disclosure and an image sensor
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470. The image capturing lens system includes, in order from an object side to

an imageside, a first lens element 410, an aperture stop 400, a second lens

element 420, a third lens element 430, a fourth lens element 440, an IR-cutfilter

450 and an image plane 460, wherein the image capturing lens system has a

total of four lens elements (410-440) with refractive power.

Thefirst lens element 410 with negative refractive power has a convex

object-side surface 411 in a paraxial region thereof and a concave image-side

surface 412 in a paraxial region thereof, which are both aspheric, and thefirst

lens element 410 is madeofplastic material.

The second lens element 420 with positive refractive power has a convex

object-side surface 421 in a paraxial region thereof and a convex image-side

surface 422 in a paraxial region thereof, which are both aspheric, and the

second lens element 420 is madeofplastic material.

The third lens element 430 with negative refractive power has a concave

object-side surface 431 in a paraxial region thereof and a convex image-side

surface 432 in a paraxial region thereof, which are both aspheric, and the third

lens element 430 is madeofplastic material.

The fourth lens element 440 with positive refractive power has a convex

object-side surface 441 in a paraxial region thereof and a concave image-side

surface 442 in a paraxial region thereof, which are both aspheric, and the fourth

lens element 440 is made of plastic material. Furthermore, the image-side

surface 442 of the fourth lens element 440 has at least one convex shapein an

off-axis region thereof.

The IR-cutfilter 450 is made of glass and located between thefourth lens

element 440 and the image plane 460, and will not affect the focal length of the
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image capturing lens system. The image sensor 470 is disposed on the image

plane 460 of the image capturing lens system.

The detailed optical data of the 4th embodiment are shown in Table 7

and the aspheric surface data are shownin Table 8 below.

TABLE 7

Embodiment 4

f= 1.15 mm, Fno = 2.22, HFOV = 48.5 deg. 

Surface # Curvature Radius|Thickness|Material
 

Infinity
0.200 Plastic

asp[oor|||+i|——~st
Ape. Stop Plano 0.037

Lens 2 1.606 ASP 0.471 Plastic|1.544 55.9 0.81

-0.207|ASP|0.209|Plastic|1.634|23.8

Lens 4 1.535 55.7 1.62

|10 |IRcutfilter] Plano —«|_-0.300:+| Glass|1.517|64.2

 

 

 

Plastic 
  

12 Image Plano

  
 

Note: Reference wavelength is 587.6 nm (d-line). 

TABLE8 

Aspheric Coefficients 

Surface #

A4 =

-2.2996E+01

-2.1353E-01

2

3.4247E+01

-2.0670E+00

9.8701E+00

-2.2221E+00

5

-4.2975E-01

-6.3795E-01 

A6 = -3.6880E+00 -3.6063E+01 -8.7081E+00 -6.5092E+00 

A8 =

A10=

5.2789E+01 6.9201E+02 1.4888E+02

-6.4083E+02 -4.8238E+03 -8.2602E+03

4.0983E+03 -1.6432E+05 1.3290E+05

4.6114E+01

-4.7532E+02

 A12=

VSutcs#[6|7|8|9+
k=

-1.4631E+04

2.0715E+04

-1.0439E+00

3.1882E+06

-1.7563E+07

-2.0056E+00

-1.1481E+06

3.7732E+06

-6.4024E-01

3.0044E+03

-1.0679E+04

1.3828E+04

-3.3636E+00 

A4 = 4.2327E+00 -9.7476E-01 -8.3147E-01 1.0958E+00 

A6 = -3.4551E+00

-1.0303E+02

 
1.0236E+01

-3.7610E+01

27

 
2.1761E+00

-4.8336E+00

 
-1.7086E+00

1.3575E+00
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A10= 1.5970E+03 1.6620E+02 5.0397E+00 -2.6285E+00 
A12= -8.9315E+03 -4.9093E+02 -4.1411E+00 4.3863E+00

2.3054E+04 6.8046E+02 3.4069E+00 -3.3963E+00   -2.3558E+04 -3.4010E+02 -1.6576E+00 9.5967E-01

In the 4th embodiment, the equation of the aspheric surface profiles of

the aforementioned lens elements is the same as the equation of the 1st

embodiment. Also, the definitions of these parameters shownin the following

table are the same as those stated in the 1st embodiment with corresponding

values for the 4th embodiment, so an explanation in this regard will not be

provided again.

Moreover, these parameters can be calculated from Table 7 and Table 8

as the following values andsatisfy the following conditions:

tiem
[rea

CT2(CT14+CT3+CT4) SCT/Td

(R3+R4)/(R3-R4) Td/tan(HFOV)[mm]

fif"1 FOV [deg |]

5th Embodiment

 
Fig. 5A is a schematic view of an imaging device according to the 5th

embodimentof the present disclosure. Fig. 5B shows, in orderfrom left to right,

spherical aberration curves, astigmatic field curves and a distortion curve of the

imaging device according to the 5th embodiment.

In Fig. 5A, the imaging device includes the image capturing lens system

(not otherwise herein labeled) of the present disclosure and an image sensor
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570. The image capturing lens system includes, in order from an objectside to

an imageside, a first lens element 510, an aperture stop 500, a second lens

element 520,a third lens element 530, a fourth lens element 540, an IR-cutfilter

550 and an image plane 560, wherein the image capturing lens system has a

total of four lens elements (510-540) with refractive power.

Thefirst lens element 510 with negative refractive power has a convex

object-side surface 511 in a paraxial region thereof and a concave image-side

surface 512 in a paraxial region thereof, which are both aspheric, and thefirst

lens element 510 is made of glass material.

The second lens element 520 with positive refractive power has a convex

object-side surface 521 in a paraxial region thereof and a convex image-side

surface 522 in a paraxial region thereof, which are both aspheric, and the

second lens element 520 is madeof glass material.

The third lens element 530 with negative refractive power has a concave

object-side surface 531 in a paraxial region thereof and a convex image-side

surface 532 in a paraxial region thereof, which are both aspheric, and the third

lens element 530 is madeofplastic material.

The fourth lens element 540 with positive refractive power has a convex

object-side surface 541 in a paraxial region thereof and a concave image-side

surface 542 in a paraxial region thereof, which are both aspheric, and the fourth

lens element 540 is made of plastic material. Furthermore, the image-side

surface 542 of the fourth lens element 540 has at least one convex shapein an

off-axis region thereof.

The IR-cutfilter 550 is made of glass and located between thefourth lens

element 540 and the image plane 560, and will not affect the focal length of the
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image capturing lens system. The image sensor 570 is disposed on the image

plane 560 of the image capturing lens system.

The detailed optical data of the 5th embodiment are shown in Table 9

and the aspheric surface data are shownin Table 10 below.

TABLE 9

Embodiment 5

f = 2.24 mm, Fno = 2.51, HFOV = 44.2 deg. 

Surface # Curvature Radius|Thickness Material 

Infinity 

Plano

0.300

ASP 0.144

Glass

 Ape. Stop

||—-0.932
-0.341

ASP 0.325

-0.015

ASP 1.483 Glass 1.525 70.3 1.60

ASP 0.277 Plastic|1.639 23.5

 

Lens 4 

raidedome
Plano -12 Image

  Plastic|1.565 57.0 2.00

|10 |IRcutfilter] Plano —«|_-0.300:+| Glass|1.517|64.2

  
 

Note: Reference wavelength is 587.6 nm (d-line). 

TABLE 10 

Aspheric Coefficients 

Surface #

A4 =

1.1992E+00

5.8324E-02

2

1.9195E+00

1.2422E-01

2.1734E+01

-9.9032E-02

5

-7.2786E-01

-1.2252E-01 

A6 = -1.4402E-01 -5.2189E-01 5.9983E+00 5.2990E-01 

A8 =

A10=

1.0028E+00

8.9035E+00

4.2713E+00

-4.2193E+02

-1.1966E+02

-4.0021E+00 1.8016E+01 1.4083E+03

-9.4428E+03

-3.0301E+00

7.9248E+00

 

-9.8479E+00

3.0263E+00

A12=

VSutcs#[6|7|8|9|
k= -9.8774E-01

2.2697E+03

-4.1004E+03

-3.1767E+00

3.3923E+04

-5.0610E+04

-8.3817E-01

-1.0795E+01

6.3429E+00

-8.0066E-01

-2.4331E+01 

A4= 2.5606E+00 -1.2881E-01 -4.2259E-01 3.5717E-01 

A6 = -7.9740E+00

 
-6.6170E-01

1.1888E+00

30

 
4.3675E-01

-4.6275E-01

 
-4.5759E-01

2.9937E-01
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A10= -1.1480E+01 -4.2607E-01 3.1380E-01 -1.1921E-01 

A12= -4.4740E+00 -5.1720E-01 -1.2912E-01 2.8364E-02

1.2594E+01 5.0722E-01 2.9275E-02 -3.7104E-03   -5.4160E+00 -1,2485E-01 -2.8533E-03 2.0238E-04

In the 5th embodiment, the equation of the aspheric surface profiles of

the aforementioned lens elements is the same as the equation of the 1st

embodiment. Also, the definitions of these parameters shownin the following

table are the same as those stated in the 1st embodiment with corresponding

values for the 5th embodiment, so an explanation in this regard will not be

provided again.

Moreover, these parameters can be calculated from Table 9 and Table

10 as the following values and satisfy the following conditions:

5th Embodiment

Z 112

HFOV[deg.] /f3 -1,30 
6th Embodiment

Fig. 6A is a schematic view of an imaging device according to the 6th

embodimentof the present disclosure. Fig. 6B shows, in order fromleft to right,

spherical aberration curves, astigmatic field curves andadistortion curve of the

imaging device according to the 6th embodiment.

In Fig. 6A, the imaging device includes the image capturing lens system

(not otherwise herein labeled) of the present disclosure and an image sensor
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670. The image capturing lens system includes, in order from an objectside to

an imageside, a first lens element 610, an aperture stop 600, a second lens

element 620,a third lens element 630, a fourth lens element 640, an IR-cutfilter

650 and an image plane 660, wherein the image capturing lens system has a

total of four lens elements (610-640) with refractive power.

The first lens element 610 with positive refractive power has a convex

object-side surface 611 in a paraxial region thereof and a convex image-side

surface 612 in a paraxial region thereof, which are both aspheric, and thefirst

lens element 610 is madeofplastic material.

The second lens element 620 with positive refractive power has a

concave object-side surface 621 in a paraxial region thereof and a convex

image-side surface 622 in a paraxial region thereof, which are both aspheric,

and the second lens element 620 is madeof plastic material.

The third lens element 630 with negative refractive power has a concave

object-side surface 631 in a paraxial region thereof and a convex image-side

surface 632 in a paraxial region thereof, which are both aspheric, and the third

lens element 630 is madeofplastic material.

The fourth lens element 640 with positive refractive power has a convex

object-side surface 641 in a paraxial region thereof and a concave image-side

surface 642 in a paraxial region thereof, which are both aspheric, and the fourth

lens element 640 is made of plastic material. Furthermore, the image-side

surface 642 of the fourth lens element 640 has at least one convex shapein an

off-axis region thereof.

The IR-cutfilter 650 is made of glass and located between thefourth lens

element 640 and the image plane 660, and will not affect the focal length of the
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image capturing lens system. The image sensor 670is disposed on the image

plane 660 of the image capturing lens system.

The detailed optical data of the 6th embodiment are shownin Table 11

and the aspheric surface data are shownin Table 12 below.

TABLE11

Embodiment 6

f= 1.27 mm, Fno = 2.10, HFOV = 44.4 deg. 

Surface # Curvature Radius|Thickness Material 

Infinity 

0.280 Plastic

ASP 0.017

 Ape. Stop Plano 0.044
Lens 2 -30.373|ASP 0.755 Plastic|1.544 55.9 0.87

ASP 0.121

ASP 0.240 Plastic|1.639 23.5

 

Lens 4 

rienforse
Plano -12 Image

  Plastic|1.530 55.8 1.47

|10  |IRcutfilter] Plano —|_-0.175|Glass|1.517|64.2

  
 

Note: Reference wavelength is 587.6 nm (d-line). 

TABLE 12 

Aspheric Coefficients 

Surface #

A4 =

1.7241E+00

2.1410E-01

2

-8.9754E+01

1.4516E+00

-9.0000E+01

1.5168E-01

5

-7.5923E-01

-5.4982E-01 

A6 = -2.3810E-01 -1.0826E+01 4.8929E+00 2.0791E+00 

A8 =

A10=

2.3555E+01

1.4357E+03

1.9495E+02

-5.7593E+04

-3.2116E+01

-2.5034E+02 -5.1780E+02 -2.6801E+03

4.6579E+04

8.2787E-01

-1.4893E+02

 

-4.2381E+03

4.9589E+03

A12=

VSutcs#[6|7|8|9~~
k= -9.9704E-01

9.2351E+05

-4.2045E+06

-3.7851E+00

-3.3256E+05

9.0327E+05

-7.3474E-01

1.0534E+03

-3.0936E+03

3.3098E+03

-2.0751E+00 

A4= 2.9255E+00 -1.3600E+00 -1.2133E+00 1.8260E+00 

A6 = -2.4852E+00

 
5.5927E+00

-1.8755E+01

33

 
3.0817E+00

-1.0034E+01

 
-5.9653E+00

9.6816E+00
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A10= 6.7135E+02 7.3016E+01 1.9498E+01 -9.2466E+00 

A12= -3.0733E+03 -1.6937E+02 -2.1549E+01 5.1894E+00

6.6780E+03 1.9522E+02 1.2590E+01 -1.5760E+00  
-5.6393E+03 -8.6932E+01 -3.0510E+00 1.9769E-01 

In the 6th embodiment, the equation of the aspheric surface profiles of

the aforementioned lens elements is the same as the equation of the 1st

embodiment. Also, the definitions of these parameters shownin the following

table are the same as those stated in the 1st embodiment with corresponding

values for the 6th embodiment, so an explanation in this regard will not be

provided again.

Moreover, these parameters can be calculated from Table 11 and Table

12 as the following values and satisfy the following conditions:

6th Embodiment

[ire2] a
vo E

Td [mm] 2.009

CT2(CT14+CT3+CT4) SCT/Td

(R3+R4)/(R3-R4) Td/tan(HFOV) [mm]

i FOV(ee

 
7th Embodiment

Fig. 7A is a schematic view of an imaging device according to the 7th

embodimentof the present disclosure. Fig. 7B shows, in orderfrom left to right,

spherical aberration curves, astigmatic field curves and a distortion curve of the

imaging device according to the 7th embodiment.

In Fig. 7A, the imaging device includes the image capturing lens system

(not otherwise herein labeled) of the present disclosure and an image sensor
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770. The image capturing lens system includes, in order from an objectside to

an image side, an aperture stop 700, a first lens element 710, a second lens

element 720,a third lens element 730, a fourth lens element 740, an IR-cutfilter

750 and an image plane 760, wherein the image capturing lens system has a

total of four lens elements (710-740) with refractive power.

The first lens element 710 with positive refractive power has a convex

object-side surface 711 in a paraxial region thereof and a concave image-side

surface 712 in a paraxial region thereof, which are both aspheric, and thefirst

lens element 710 is madeofplastic material.

The second lens element 720 with positive refractive power has a

concave object-side surface 721 in a paraxial region thereof and a convex

image-side surface 722 in a paraxial region thereof, which are both aspheric,

and the second lens element 720 is madeof plastic material.

The third lens element 730 with negative refractive power has a concave

object-side surface 731 in a paraxial region thereof and a convex image-side

surface 732 in a paraxial region thereof, which are both aspheric, and the third

lens element 730 is madeofplastic material.

The fourth lens element 740 with positive refractive power has a convex

object-side surface 741 in a paraxial region thereof and a concave image-side

surface 742 in a paraxial region thereof, which are both aspheric, and the fourth

lens element 740 is made of plastic material. Furthermore, the image-side

surface 742 of the fourth lens element 740 has at least one convex shapein an

off-axis region thereof.

The IR-cutfilter 750 is made of glass and located between the fourth

lens element 740 and the image plane 760, and will not affect the focal length of

35 HP, Ex. 1002
Page 43



 Ex. 1002 
Page 44

HP,

Attorney Docket No. 14970-94702

the image capturing lens system. The image sensor 770 is disposed on the

image plane 760 of the image capturing lens system.

The detailed optical data of the 7th embodiment are shownin Table 13

and the aspheric surface data are shownin Table 14 below.

TABLE 13

Embodiment 7

f= 1.57 mm, Fno = 2.05, HFOV = 48.5 deg. 

Surface # Curvature Radius|Thickness Material
 

Object Infinity 

Ape. Stop -0.052

ASP 0.279 Plastic|1.544 55.9 2.84

ASP 4.008

|=| —-0.608
-0.255

ASP

ASP 0.142

0.159

0.614 Plastic|1.544 55.9 1.24

ASP 0.230 Plastic|1.634 23.8

 

Lens 4 

pianoifones
Plano -12 Image

  Plastic|1.535 55.7 2.35

|10  |IRcutfilter] Plano —|_-0.175|Glass|1.517|64.2

  
 

Note: Reference wavelength is 587.6 nm (d-line). 

TABLE 14 

Aspheric Coefficients 

Surface #

A4 =

-5.4318E-01

1.1275E-01

3

6.9324E+01

-3.4138E-01

6.0179E+01

-6.6571E-01

5

-4.8138E-01

-8.5384E-02 

A6 = -1.4350E+00 -2.7321E+00 4.9846E-01 -6.6518E-01 

A8 =

A10=

6.0529E+00

-1.4571E+02

2.0740E+01

-1.4998E+03

-4.5807E+00

4.7148E+01 -7.0776E+01 -1.7027E+02

1.2130E+03

-2.1554E-01

-7.9977E+00

 

-3.8164E+03

1.5882E+04

A12=

VSutcs#[6|7|8|9+
k= -1.1103E+00

1.2389E+04

-2.9058E+04

-3.0258E+00

-4.4615E+03

6.2425E+03

-9.3042E-01

2.5638E+01

-4.3167E+01

7.2938E+01

-5.1455E+00 

A4= 5.4423E+00 4.5345E-01 -7.7223E-01 7.0200E-01 

A6 = -3.5666E+01

 
-4.9768E+00

1.9752E+01

36

 
9.4468E-01

-1.3669E+00

 
-1.5850E+00

1.7028E+00

HP, Ex. 1002

Page 44



 Ex. 1002 
Page 45

HP,

Attorney Docket No. 14970-94702

 

A10= -2.5131E+02 -4.2912E+01 1.1409E+00 -1.1082E+00 

A12= -7.3665E+01 5.3544E+01 -5.2307E-01 4.3302E-01

1.111 7E+03 -3.5702E+01 1.2365E-01 -9.2838E-02   -1.2600E+03 1.0063E+01 -1.1645E-02 8.3092E-03

In the 7th embodiment, the equation of the aspheric surface profiles of

the aforementioned lens elements is the same as the equation of the 1st

embodiment. Also, the definitions of these parameters shownin the following

table are the same as those stated in the 1st embodiment with corresponding

values for the 7th embodiment, so an explanation in this regard will not be

provided again.

Moreover, these parameters can be calculated from Table 13 and Table

14 as the following values and satisfy the following conditions:

7th Embodiment

Z 7

HFOV[deg.] /f3 1.15 
8th Embodiment

Fig. 8A is a schematic view of an imaging device according to the 8th

embodimentof the present disclosure. Fig. 8B shows, in order fromleft to right,

spherical aberration curves, astigmatic field curves andadistortion curve of the

imaging device according to the 8th embodiment.

In Fig. 8A, the imaging device includes the image capturing lens system

(not otherwise herein labeled) of the present disclosure and an image sensor
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870. The image capturing lens system includes, in order from an objectside to

an imageside, a first lens element 810, an aperture stop 800, a second lens

element 820,a third lens element 830, a fourth lens element 840, an IR-cutfilter

850 and an image plane 860, wherein the image capturing lens system has a

total of four lens elements (810-840) with refractive power.

The first lens element 810 with positive refractive power has a convex

object-side surface 811 in a paraxial region thereof and a concave image-side

surface 812 in a paraxial region thereof, which are both aspheric, and thefirst

lens element 810 is madeof plastic material.

The second lens element 820 with positive refractive power has a

concave object-side surface 821 in a paraxial region thereof and a convex

image-side surface 822 in a paraxial region thereof, which are both aspheric,

and the second lens element 820 is madeof plastic material.

The third lens element 830 with negative refractive power has a concave

object-side surface 831 in a paraxial region thereof and a convex image-side

surface 832 in a paraxial region thereof, which are both aspheric, and the third

lens element 830 is madeof plastic material.

The fourth lens element 840 with positive refractive power has a convex

object-side surface 841 in a paraxial region thereof and a concave image-side

surface 842 in a paraxial region thereof, which are both aspheric, and the fourth

lens element 840 is made of plastic material. Furthermore, the image-side

surface 842 of the fourth lens element 840 has at least one convex shapein an

off-axis region thereof.

The IR-cutfilter 850 is made of glass and located between the fourth

lens element 840 and the image plane 860, and will not affect the focal length of
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the image capturing lens system. The image sensor 870 is disposed on the

image plane 860 of the image capturing lens system.

The detailed optical data of the 8th embodiment are shownin Table 15

and the aspheric surface data are shownin Table 16 below.

TABLE 15

Embodiment 8

f = 1.68 mm, Fno = 2.10, HFOV = 46.0 deg.
 

Surface # Curvature Radius|Thickness Material 

Infinity 

0.278 Plastic

ASP 0.022

 
Ape. Stop Plano 0.145

Lens 2 -3.839 ASP 0.668 Plastic|1.544 55.9 1.38

ASP 0.194

ASP 0.230 Plastic|1.639 23.5

 

Lens 4 

raedoare
Plano -12 Image

  Plastic|1.530 55.8 1.65

|10  |IRcutfilter] Plano —|_-0.175|Glass|1.517|64.2

  
 

Note: Reference wavelength is 587.6 nm (d-line). 

TABLE 16 

Aspheric Coefficients
 

Surface #

A4 =

-1.3232E+00

1.6281E-02

2

5.3151E+01

-1.2122E-02

5.1693E+01

-2.5602E-01

5

-5.9308E-01

-1.1508E-01 

A6 = 1.5823E-01 -1.1940E+00 -1.0332E+00 -6.8787E-01 

A8 =

A10=

5.9941E-01

4.5317E+01

1.2093E+01

-1.4998E+03

1.0464E+01

-1.3812E+01 -2.0003E+01 -1.9940E+02

1.2130E+03

-9.7964E-02

-6.2734E+00

 

-4.4460E+01

-4.7734E+01

A12=

VSutcs#[6|7|8|9~~
k= -1.0578E+00

1.2389E+04

-2.9058E+04

-3.0032E+00

-4.4615E+03

6.2425E+03

-8.6121E-01

2.8529E+01

-4.4589E+01

2.7908E+01

5.6610E+00 

A4= 4.0391E+00 9.4553E-02 -6.6716E-01 7.7788E-01 

A6 = -2.6571E+01

 
-4.4170E+00

1.9085E+01

39

 
1.1395E+00

-1.7698E+00

 
-1.2944E+00

1.0967E+00

HP, Ex. 1002

Page 47



 Ex. 1002 
Page 48

HP,

Attorney Docket No. 14970-94702

 

A10= -3.9394E+02 -4.1568E+01 1.6239E+00 -5.7605E-01 

A12= 8.2748E+02 5.5376E+01 -8.6944E-01 1.8609E-01

-9.7331E+02 -4.1902E+01 2.5418E-01 -3.3617E-02   4.7213E+02 1.3653E+01 -3.1838E-02 2.5144E-03

In the 8th embodiment, the equation of the aspheric surface profiles of

the aforementioned lens elements is the same as the equation of the 1st

embodiment. Also, the definitions of these parameters shownin the following

table are the same as those stated in the 1st embodiment with corresponding

values for the 8th embodiment, so an explanation in this regard will not be

provided again.

Moreover, these parameters can be calculated from Table 15 and Table

16 as the following values and satisfy the following conditions:

8th Embodiment

Z 102

HFOV[deg.] /f3 1.42 
9th Embodiment

Fig. 9A is a schematic view of an imaging device according to the 9th

embodimentof the present disclosure. Fig. 9B shows, in order fromleft to right,

spherical aberration curves, astigmatic field curves andadistortion curve of the

imaging device according to the 9th embodiment.

In Fig. 9A, the imaging device includes the image capturing lens system

(not otherwise herein labeled) of the present disclosure and an image sensor
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970. The image capturing lens system includes, in order from an objectside to

an imageside, a first lens element 910, an aperture stop 900, a second lens

element 920,a third lens element 930, a fourth lens element 940, an IR-cutfilter

950 and an image plane 960, wherein the image capturing lens system has a

total of four lens elements (910-940) with refractive power.

The first lens element 910 with positive refractive power has a convex

object-side surface 911 in a paraxial region thereof and a convex image-side

surface 912 in a paraxial region thereof, which are both aspheric, and thefirst

lens element 910 is madeof plastic material.

The second lens element 920 with positive refractive power has a convex

object-side surface 921 in a paraxial region thereof and a convex image-side

surface 922 in a paraxial region thereof, which are both aspheric, and the

second lens element 920 is madeof plastic material.

The third lens element 930 with negative refractive power has a concave

object-side surface 931 in a paraxial region thereof and a convex image-side

surface 932 in a paraxial region thereof, which are both aspheric, and the third

lens element 930 is madeofplastic material.

The fourth lens element 940 with positive refractive power has a convex

object-side surface 941 in a paraxial region thereof and a concave image-side

surface 942 in a paraxial region thereof, which are both aspheric, and the fourth

lens element 940 is made of plastic material. Furthermore, the image-side

surface 942 of the fourth lens element 940 has at least one convex shapein an

off-axis region thereof.

The IR-cutfilter 950 is made of glass and located between the fourth

lens element 940 and the image plane 960, and will not affect the focal length of
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the image capturing lens system. The image sensor 970 is disposed on the

image plane 960of the image capturing lens system.

The detailed optical data of the 9th embodiment are shownin Table 17

and the aspheric surface data are shownin Table 18 below.

TABLE 17

Embodiment 9

f = 0.92 mm, Fno = 2.45, HFOV = 43.9 deg. 

Surface # Curvature Radius|Thickness|Material 

Plano Infinity
ASP 0.205 Plastic

Ape. Stop Plano 0.024
Lens 2 1.695 ASP 0.475 Plastic|1.544 55.9 0.54

-0.148|ASP|0.160|Plastic|1.634|23.8

Lens 4 1.530 55.8 1.28

|10  |IRcutfilter] Plano—|0.145|Glass|1.517|64.2

12 Image Plano -

 

100.000

 

 

Plastic 
    
 

Note: Reference wavelength is 587.6 nm (d-line). 

TABLE 18 

Aspheric Coefficients 

Surface #

A4 =

-9.0000E+01

2.5656E-01

2

9.0000E+01

2.4894E+00

3.3243E+01

-1.9077E+00

5

-6.6437E-01

-1.5093E+00 

A6 = -1.0613E+00 -9.5530E+01 -1.3506E+01 4.3096E+00 

A8 =

A10=

1.6769E+02 3.0126E+03 1.0928E+01

-3.7307E+03 -2.3016E+04 -4.4021E+04

3.9786E+04 -1.5960E+06 1.2908E+06

1.6065E+02

-2.9203E+03

 A12=

VSutcs#[6|7|8|9|
k=

-2.1485E+05

4.5990E+05

-1.0921E+00

4.6819E+07

-3.8994E+08

-2.4247E+00

-1.6860E+07

8.3772E+07

-6.0015E-01

2.9181E+04

-1.5683E+05

3.0696E+05

3.3921E+01 

A4 = 8.8579E+00 -1.7457E+00 -1.8642E+00 3.4965E+00 

A6 = -9.7201E+00

-4.6210E+02

 
2.7059E+01

-1.6609E+02

42

 
4.2816E+00

-3.6842E+01

 
-1.7965E+01

3.3243E+01
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A10= 1.0079E+04 1.0699E+03 9.4802E+01 -3.1178E+01 

A12= -8.5169E+04 -4.7330E+03 -1.9140E+02 1.8452E+01

3.3855E+05 1.0605E+04 3.6755E+02 -3.7397E+01   -5.2300E+05 -7.7191E+03 -9.3365E+02 3.7762E+01

In the 9th embodiment, the equation of the aspheric surface profiles of

the aforementioned lens elements is the same as the equation of the 1st

embodiment. Also, the definitions of these parameters shownin the following

table are the same as those stated in the 1st embodiment with corresponding

values for the 9th embodiment, so an explanation in this regard will not be

provided again.

Moreover, these parameters can be calculated from Table 17 and Table

18 as the following values and satisfy the following conditions:

9th Embodiment

Z a7

HFOV[deg.] /f3 1.42 
10th Embodiment

Fig. 10A is a schematic view of an imaging device according to the 10th

embodiment of the present disclosure. Fig. 10B shows, in order from left to

right, spherical aberration curves, astigmatic field curves and a distortion curve

of the imaging device according to the 10th embodiment.

In Fig. 10A, the imaging device includes the image capturing lens system

(not otherwise herein labeled) of the present disclosure and an image sensor
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1070. The image capturing lens system includes, in order from an object side

to an image side, an aperture stop 1000, a first lens element 1010, a second

lens element 1020, a third lens element 1030, a fourth lens element 1040, an

IR-cutfilter 1050 and an image plane 1060, wherein the image capturing lens

system hasa total of four lens elements (1010-1040) with refractive power.

Thefirst lens element 1010 with positive refractive power has a convex

object-side surface 1011 in a paraxial region thereof and a concave image-side

surface 1012 in a paraxial region thereof, which are both aspheric, and thefirst

lens element 1010 is madeof plastic material.

The second lens element 1020 with positive refractive power has a

concave object-side surface 1021 in a paraxial region thereof and a convex

image-side surface 1022 in a paraxial region thereof, which are both aspheric,

and the second lens element 1020 is madeof plastic material.

The third lens element 1030 with negative refractive power has a

concave object-side surface 1031 in a paraxial region thereof and a convex

image-side surface 1032 in a paraxial region thereof, which are both aspheric,

and thethird lens element 1030 is madeofplastic material.

The fourth lens element 1040 with positive refractive power has a convex

object-side surface 1041 in a paraxial region thereof and a concave image-side

surface 1042 in a paraxial region thereof, which are both aspheric, and the

fourth lens element 1040 is made of plastic material. Furthermore, the

image-side surface 1042 of the fourth lens element 1040 has at least one

convex shapein an off-axis region thereof.

The IR-cutfilter 1050 is made of glass and located between the fourth

lens element 1040 and the image plane 1060, and will not affect the focal length
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of the image capturing lens system. The image sensor 1070 is disposed on

the image plane 1060 of the image capturing lens system.

The detailed optical data of the 10th embodiment are shownin Table 19

and the aspheric surface data are shownin Table 20 below.

TABLE 19

Embodiment 10

f = 1.80 mm, Fno = 2.12, HFOV = 47.2 deg. 

Surface # Curvature Radius|Thickness|Material 

0 Object Infinity

Ape. Stop -0.060
Lens 1 1.246 Plastic|1.544 55.9 2.97. ASP

5.018|ASP

ASP

ASP

ASP

 

 

-0.288 Plastic|1.634|23.8

Lens 4 ASP Plastic|1.535 55.7 2.05

ASP

7

8

9

10|IRcutfiter]| Plano—|(0.210‘|Glass
14

2

 

  
1 Image Plano

Note: Reference wavelength is 587.6 nm (d-line).

  
 

The effective radius of Surface 9 is 1.676 mm.

 
 

TABLE 20

Aspheric Coefficients

 

2

k= -5.0585E-01 9.0000E+01 3.6143E+01 -3.9805E-01

A4= 8.6099E-02 -2.2970E-01 -4.8540E-01 -1.5034E-01

A6 = -9.1382E-01 -1.8900E+00 2.7508E-01 -5.1276E-01

1.9706E+00 1.1233E+01 -2.0152E+00

A10 = 1.9492E+01 -3.0654E+01 -6.3534E+01 -3.0117E+00

-3,5519E+01 ~4.4967E+02 3.6120E+02

-8.0910E+02 2.9681E+03 -1.0702E+03

A16 = 2.4600E+03 -5.5960E+03 1.2022E+03

Surface # 6 7 8

k= -1.1070E+00 -2.9894E+00 -9.3316E-01 -5.2865E+00

-1.4739E-01 5.0831E-01A3 =

4.3809E+00 4.3352E-01 -3.5412E+00 2.6512E+00
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A5= 2.4672E-02 1.3099E-01

A6 = -2.6437E+01 -3.7903E+00 1.0303E+01 -3.1255E+01

3.7082E-02 2.0652E-01

9.1296E+01 1.0965E+01 -3.1616E+01 1.1148E+02

-2.2687E-03 -9.0797E-01

 

 

A10= -1.5853E+02 -1.4675E+01 6.3626E+01 -2.2327E+02

-2.3794E-03 3.6058E-01

8.3141E+00 7.7310E+00 -7.5604E+01 2.6201E+02

8.0966E-03 1.7201E-01

3.8963E+02 1.2159E+00 4.7652E+01 -1.7041E+02

-5.5857E-02 1.0396E-01

-3.9976E+02 -1.8447E+00 -1.2153E+01 4.7523E+01

 

    
In the 10th embodiment, the equation of the aspheric surface profiles of

the aforementioned lens elements is the same as the equation of the 1st

embodiment. Also, the definitions of these parameters shownin the following

table are the same as those stated in the 1st embodiment with corresponding

values for the 10th embodiment, so an explanation in this regard will not be

provided again.

Moreover, these parameters can be calculated from Table 19 and Table

20 as the following values and satisfy the following conditions:

10th Embodiment

a

HFOV[eo ra 
The foregoing description, for purpose of explanation, has been

described with reference to specific embodiments. It is to be noted that

46 HP, Ex. 1002
Page 54



 Ex. 1002 
Page 55

HP,

Attorney Docket No. 14970-94702

TABLES 1-20 show different data of the different embodiments; however, the

data of the different embodiments are obtained from experiments. The

embodiments were chosen and describedin order to best explain the principles

of the disclosure andits practical applications, to thereby enable others skilled

in the art to best utilize the disclosure and various embodiments with various

modifications as are suited to the particular use contemplated. The

embodiments depicted above and the appended drawings are exemplary and

are not intended to be exhaustive or to limit the scope of the present disclosure

to the precise forms disclosed. Many modifications and variations are possible

in view of the above teachings.
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CLAIMS

WHATIS CLAIMEDIS:

1. An image capturing lens system comprising, in order from an object

side to an imageside:

a first lens element having refractive power;

a second lens element with positive refractive power having a convex

image-side surfacein a paraxial region thereof,

a third lens element with negative refractive power having a concave

object-side surface in a paraxial region thereof and a convex image-side

surface in a paraxial region thereof; and

a fourth lens elementwith refractive power having a concave image-side

surface in a paraxial region thereof, wherein both of an object-side surface and

the image-side surface of the fourth lens element are aspheric, and the

image-side surface of the fourth lens element has at least one convex shapein

an off-axis region thereof,

wherein the image capturing lens system has a total of four lens

elements with refractive power, an axial distance between an object-side

surface of the first lens element and the image-side surface of the fourth lens

elementis Td, half of a maximalfield of view of the image capturing lens system

is HFOV,a focal length of the image capturing lens system is f, a focal length of

the fourth lens elementis f4, a focal length of the second lens elementis f2, a

focal length of the third lens element is f3, and the following conditions are

satisfied:

0.5mm <Td < 3.2 mm;

1.0 mm < Td/tan(HFOV) < 3.75 mm;
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\f/f4] < 1.20; and

f2/f3 < -0.65.

2. The image capturing lens system of claim 1, wherein the fourth lens

elementhasthe object-side surface being convexin a paraxial region thereof.

3. The image capturing lens system of claim 2, wherein the focal length

of the image capturing lens system is f, a focal length of the first lens elementis

f1, and the following condition is satisfied:

-0.25 < f/f1 < 0.75.

4. The image capturing lens system of claim 2, wherein the axial

distance between the object-side surface of the first lens element and the

image-side surface of the fourth lens element is Td, and the following condition

is satisfied:

0.8 mm <Td<2.5 mm.

5. The image capturing lens system of claim 2, wherein an f-numberof

the image capturing lens system is Fno, and the following conditionis satisfied:

1.40 < Fno $2.25.

6. The image capturing lens system of claim 2, wherein a curvature

radius of the object-side surface of the second lens element is R3, a curvature

radius of the image-side surface of the second lens element is R4, and the

following conditionis satisfied:

49 HP, Ex. 1002
Page 57



 Ex. 1002 
Page 58

HP,

Attorney Docket No. 14970-94702

0.5 < (R3+R4)/(R3-R4) < 2.5.

7. The image capturing lens system of claim 2, wherein the focal length

of the image capturing lens system is f, and the following condition is satisfied:

0.5mm <f<2.0 mm.

8. The image capturing lens system of claim 1, wherein thefirst lens

element has a convex object-side surface in a paraxial region thereof.

9. The image capturing lens system of claim 8, wherein the axial

distance between the object-side surface of the first lens element and the

image-side surface of the fourth lens element is Td, half of the maximal field of

view of the image capturing lens system is HFOV,and the following condition is

satisfied:

1.2 mm < Td/tan(HFOV) < 2.75 mm.

10. The image capturing lens system of claim 8, wherein a sum of the

central thicknesses ofthe first lens element, the second lens element, the third

lens element, and the fourth lens element is 2CT, the axial distance between

the object-side surface of the first lens element and the image-side surface of

the fourth lens elementis Td, and the following condition is satisfied:

0.80 < 2CT/Td < 0.95.

11. The image capturing lens system of claim 8, wherein an Abbe

numberofthefirst lens element is V1, and the following condition is satisfied:
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45 <V1.

12. The image capturing lens system of claim 8, wherein a central

thickness of the second lens element is CT2, a central thickness ofthefirst lens

element is CT1, a central thickness of the third lens element is CT3, a central

thickness of the fourth lens element is CT4, and the following condition is

satisfied:

0.65 < CT2/(CT1+CT3+CT4) < 2.0.

13. An imaging device, comprising:

the image capturing lens system of claim 1; and

an image sensor.

14. A mobile terminal, comprising:

the imaging device of claim 13.

15. An image capturing lens system comprising, in order from an object

side to an imageside:

a first lens element having refractive power;

a second lens element with positive refractive power having a convex

image-side surfacein a paraxial region thereof,

a third lens element with negative refractive power having a concave

object-side surface in a paraxial region thereof and a convex image-side

surface in a paraxial region thereof; and
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a fourth lens elementwith refractive power having a concave image-side

surface in a paraxial region thereof, wherein both of an object-side surface and

the image-side surface of the fourth lens element are aspheric, and the

image-side surface of the fourth lens element has at least one convex shapein

an off-axis region thereof,

wherein the image capturing lens system has a total of four lens

elements with refractive power, an axial distance between an object-side

surface of the first lens element and the image-side surface of the fourth lens

elementis Td, half of a maximalfield of view of the image capturing lens system

is HFOV,a focal length of the image capturing lens system is f, a focal length of

the fourth lens elementis f4, a focal length of the third lens elementis f8, and

the following conditions are satisfied:

0.5mm <Td < 3.2 mm;

1.0 mm < Td/tan(HFOV) < 3.75 mm;

|f/f4| < 1.20; and

-2.0 < f/f3 < -0.95.

16. The image capturing lens system of claim 15, wherein an Abbe

numberofthefirst lens element is V1, and the following conditionis satisfied:

45 <V1.

17. The image capturing lens system of claim 15, wherein the focal

length of the image capturing lens system is f, a focal length of the first lens

elementis f1, and the following condition is satisfied:

-0.25 < f/f1 < 0.75.
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18. The image capturing lens system of claim 15, wherein a maximal

field of view of the image capturing lens system is FOV, and the following

condition is satisfied:

80 degrees < FOV < 110 degrees.

19. The image capturing lens system of claim 15, wherein the axial

distance between the object-side surface of the first lens element and the

image-side surface of the fourth lens element is Td, and the following condition

is satisfied:

0.8 mm <Td<2.5 mm.

20. The image capturing lens system of claim 15, wherein a focal

length of the second lens elementis f2, the focal length of the third lens element

is f8, and the following condition is satisfied:

f2/f3 < -0.75.

21. An image capturing lens system comprising, in order from an object

side to an imageside:

a first lens element having refractive power;

a second lens element with positive refractive power having a convex

image-side surfacein a paraxial region thereof,

a third lens element with negative refractive power having a concave

object-side surface in a paraxial region thereof and a convex image-side

surface in a paraxial region thereof; and
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a fourth lens elementwith refractive power having a concave image-side

surface in a paraxial region thereof, wherein both of an object-side surface and

the image-side surface of the fourth lens element are aspheric, and the

image-side surface of the fourth lens element has at least one convex shapein

an off-axis region thereof,

wherein the image capturing lens system has a total of four lens

elements with refractive power, an axial distance between the object-side

surface of the first lens element and the image-side surface of the fourth lens

elementis Td, half of a maximalfield of view of the image capturing lens system

is HFOV,a focal length of the image capturing lens system is f, a focal length of

the fourth lens elementis f4, an f-numberof the image capturing lens system is

Fno, and the following conditionsare satisfied:

0.5mm <Td < 3.2 mm;

1.0 mm < Td/tan(HFOV) < 3.75 mm;

|f/f4| < 1.20; and

1.40 < Fno $ 2.25.

22. The image capturing lens system of claim 21, wherein a focal

length of the second lens elementis f2, a focal length of the third lens element

is f8, and the following condition is satisfied:

f2/f3 < -0.65.

23. The image capturing lens system of claim 21, wherein an Abbe

numberofthefirst lens element is V1, and the following conditionis satisfied:

45 <V1.
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24. The image capturing lens system of claim 21, wherein thefirst lens

element has positive refractive power, the focal length of the image capturing

lens system is f, a focal length of the first lens element is f1, and the following

condition is satisfied:

0.25 < f/f1 < 0.75.

25. The image capturing lens system of claim 21, wherein a maximal

field of view of the image capturing lens system is FOV, and the following

condition is satisfied:

80 degrees < FOV < 110 degrees.

26. The image capturing lens system of claim 21, wherein a central

thickness of the second lens element is CT2, a central thickness ofthefirst lens

element is CT1, a central thickness of the third lens element is CT3, a central

thickness of the fourth lens element is CT4, and the following condition is

satisfied:

0.65 < CT2/(CT1+CT3+CT4) < 2.0.
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ABSTRACT OF THE DISCLOSURE

An image capturing lens system includes, in order from an object side to

an imageside,a first lens element, a second lens element, a third lens element

and a fourth lens element. Thefirst lens element has refractive power. The

second lens element with positive refractive power has a convex image-side

surface in a paraxial region thereof. The third lens element with negative

refractive power has a concave object-side surface in a paraxial region thereof

and a convex image-side surface in a paraxial region thereof. The fourth lens

element with refractive power has a concave image-side surface in a paraxial

region thereof, wherein both of an object-side surface and the image-side

surface thereof are aspheric, and the image-side surface thereof hasat least

one convex shape in an off-axis region thereof. The image capturing lens

system hasa total of four lens elements with refractive power.
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442888

Oath or Declarationfiled 1497094702Dec.pdf
acf5d5eflae069bf729dd454b2bc3aa80d36

Fee Worksheet (SB06) fee-info.pdf
ce80c93b35e126b65 7e71 1b774b52e7114

277793fi

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptanceof 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 14/105,8114

APPLICATION AS FILED - PART| OTHER THAN

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY

BASIC FEE
(37 CFR 1.16(a), (b), or (c))
SEARCH FEE(37 CFR 1.16(k), (i), or (m)) N/A N/A N/A <a
SCNasen(37 CFR 1.16(0)

TOTAL CLANS(37 CFR 1.16(i) aa—— of =paINDEPENDENT CCAS
If the specification and drawings exceed 100

APPLICATION SIZE_|sheets of paper, the application size fee dueis
FEE $310 ($155 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheetsorfraction 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))

* If the difference in column1 is less than zero, enter "0" in column 2. TOTAL

APPLICATION AS AMENDED- PARTII

OTHER THAN

(Column1) (Column 2) (Column 3) SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL
AFTER PREVIOUSLY FEE($)

AMENDMENT PAID FOR
Total

(37 CFR 1.16(i))

Independent(37 CFR 1.16(h))

Application Size Fee (37 CFR 1.16(s))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER PRESENT ADDITIONAL
AFTER PREVIOUSLY EXTRA FEE($)

AMENDMENT PAID FOR
Total

(37 CFR 1.16(i))
Independent

(37 CFR 1.16(h))

Application Size Fee (37 CFR 1.16(s))
AMENDMENTB

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

* |f the entry in column 1 is less than the entry in column 2, write "0" in column 3.
* If the "Highest Number Previously Paid For” IN THIS SPACEis less than 20, enter "20".

** If the "Highest Number Previously Paid For” IN THIS SPACEis 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 OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
! OX.

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO ITOT CLAIMSJIND CLAIMS

 
 
   

14/105,811 12/13/2013 2872 2080 14970-94702 26 3

CONFIRMATIONNO.5836

24728 FILING RECEIPT
MORRIS MANNING MARTIN LLP

3343 PEACHTREE ROAD, NE ACA000000065866426
1600 ATLANTA FINANCIAL CENTER

ATLANTA, GA 30326

Date Mailed: 01/08/2014

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 mustinclude 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 onthis Filing Receipt, please
submit a written requestfor a Filing Receipt Correction. Please provide a copyofthis 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 processesthe reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
WEI-YU CHEN, Taichung, TAIWAN;

Applicant(s)
LARGAN PRECISION CO., LTD., Taichung, TAIWAN

Assignment For Published Patent Application
LARGAN PRECISION CO., LTD., Taichung, TAIWAN

Powerof Attorney: The patent practitioners associated with Customer Number 24728

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

Foreign Applications (You may beeligible to benefit from the Patent Prosecution Highway program atthe
USPTO.Please see http://www.uspto.gov for more information.)
TAIWAN 102139029 10/29/2013

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

If Required, Foreign Filing License Granted: 01/02/2014
The country code and numberof your priority application, to be usedfor filing abroad under the Paris Convention,
is US 14/105,811
Projected Publication Date: 04/30/2015
Non-Publication Request: No
Early Publication Request: No
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Title

IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND MOBILE TERMINAL

Preliminary Class

359

Statement under 37 CFR 1.55 or 1.78 for AIA (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 thefiling 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-membercountry. The PCT process simplifies the filing
of patent applications on the sameinvention in membercountries, but does notresult in a grantof "an international
patent" and doesnoteliminate the needof applicantsto 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 accordancewith 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 madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling 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 asto the status of applicant's license for foreignfiling.

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 deadlinesforfiling foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, orit
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:/Avww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on how to protectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcementissues, applicants may
call the U.S. Governmenthotline 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 issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations 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 indicatedis 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 licenseis to be retained by the licensee and maybe usedat any time onorafter 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 grantof a license doesnot in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Governmentcontract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselvesof 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" DOESNOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from thefiling date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee mayforeignfile 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
businessinvestment, 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 andfacilitate business investment. SelectUSAprovides information assistance to the international investor
community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic developmentorganizations 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:/Awww.SelectUSA.govorcall
+1-202-482-6800.

page 3 of 3

HP, Ex. 1002

Page 99



 Ex. 1002 
Page 100

HP,

UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 450

Alexandria, Virginia 22313-1450www.uspto.gov

14/105,811 12/13/2013 WEI-YU CHEN 14970-94702

CONFIRMATION NO.5836

 
   

24728 POA ACCEPTANCELETTER

MORRIS MANNING MARTIN LLP

3343 PEACHTREE ROAD, NE MOC
1600 ATLANTA FINANCIAL CENTER OOOODON0GSE66449
ATLANTA, GA 30326

Date Mailed: 01/08/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Powerof Attorneyfiled 12/13/2013.

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

/hnguyen/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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15

ipsa © 102139029

(3857)

This invention provides an image capturing lens system

comprising from object-side to image-side: a first lens element with

refractive power; a positive second lens element having a convex

image-side surface in a paraxial region; a negative third lens element
having a concave object-side surface in a paraxial region and a convex

image-side surface in a paraxial region; and a fourth lens element

with refractive power having a concave image-side surface in a

paraxial region, both of the object-side and image-side surfaces being

aspheric, and the image-side surface has at least a convex shape at an

off-axis region thereof. When particular relations are satisfied with

the aforesaid structure configuration, wide field of view can be

obtained, the total track length can be favorably reduced and the

resolution for peripheral image and illumination canbe improved.
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HP,

BD TS BER ON ERhE | ©
ak feisMAIERRAMSAR FOV SHeCMAM

8 Se GH wePURRR: 80 FE < FOV < LIOR > AARNE

Fe 39) BY 52 3S FS

5 ASBWAPRIGNAGBRUP BRHMAWN ARE Rw

BE BARNMAARH WOU MAeesMARKRRAE

HAREBHABHE SASMBASE > NIVARRR4ER

Ae WE Sh > Dl A ST Lb 2 BIERR (ASP) > FERRIULSI

PRGAK BERSHAMR ALMi

10 RRRRAMNR A: AWARKBRNBEIMAK

RAHAE - |

ABR N HAIG MARBRAP > eReHM WF

#&3BA (Aperture Stop) > #P3¢3¢ Bi(Glare Stop)33XM (Field
Stop)¥ - .

15. ASR PBANRARARAP KBARIANARPE

HPUSKRSM KRREK RBMARBR: PBA

RMR REY SB BRARKEAM  ABKBIeSRAMA

3K AGH GY HR(Exit Pupil)RRAHEEREAR COB

Ait) (Telecentric)\WR + TigpSFMICCD R CMOS

20 FERRERS > PESRADKRBAARHRBA : EVE

fPRARERARARARRAZ ES -

ABWPARMARARAP HBHURARHANHERRM

SB BERRARAOMARAF CROWES  WRRBBR

ZARKHRAOH: SBSRARRMBBRARERM

2 Bit > ARTRKARRARMKHRAUD -

AGRA HRISMNARMKARHAS OAR REARS RAK

SAP WRABRASELRRERKERDEYREDTSAAL

FE RR 3D(= 4)2BR: RR: THEE: WieRe

Rk Shae fe S 0) RSEBp .
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HP,

@ AGWELK-MNEHE HASBemMadg
BRGURET RKC: HPREFRKTERERBRE

GiSMAREAANKREH AMMA HTB eRRMA

KPRAHAGR AGHARSHARBE WHA

$ BRANHRE £HENBEREMR- Reh Bese

Oy 3 — 4f] & $8 fej (Barrel Member) - % #¢4¢(Holder Member) 3%
MS |

BSS+—- AB. B+—-BH-S+—-CH- RWRSE
(1101)3]5OT 4S Ae+HLS CR OR: BFHH(1110)

10 32HG (1120) - ROFMS(1130) - MBTBSREERS

EsRARSASURSENTERS > WIR
WHBEAR- RE RARTe—s+astee

7u(Control Unit)- BATE Te (Display) fit?B7C(ROM):RFS
FL(RAM)RHE -

15 ASANNERERBRACNARAAASRAUTAR

2ie BURG S Pr it ShDae ama AR

(5— BEB)

ASHA—-HRARSMS— AM BARON= the
 «=SSMS—- BE: S-AMHUHONRE BOSEERWARER

200BFRH THU70) RVRWAREMAEEHORA
«xRDVERAR HOMEeMREeA :

—-RERRNNS—#BH110)HRB> 49

CIDKRRKHRA OH >* ST(112)HeWeBs
PA i 2S AB FE ER:

25 — RIE TH A — 3 $R (120) + KHRABE ‘RYH
C(2DRa thee OH HeMMU2DRMKHRACHM: A

AMA AIERA :

8 .
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HP,

—-BRERDNR=B8H(130) KRHBBBE HMA

(3)RBKBRAMH: KERIB UIDKRCMRAOH: A

KMS AIERR : & |

—-RERRONSOBB(140) HHRABE RYH

S (4)RUKHRR LH KRW)tHRROB HK
MHSAIR: AHMARRARED-—Ho:

Hh > YSVeSewWARKRRMASRBAB(100) BRR

5 — 35 (110)RR A—-—KBB120H: SASH-ANRBR BK

. 7c 4E (IR-cut filter)(150)8H BB 3K SH (140) BA — PK S& (160)

10 > HHARREBAVSEE -

Hep REFGKERAMRA60)E -
os — Bt ht Bl s¥WtSRPR AER MBBoe

—Air®: HPS. RRERSBHSWASK > HFOV ES
Bs 8K5 FS —26
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HP,

 
 

 

JFER
i

6.9311 E-01

-6.9345E-01

1.3202E+00

1.0955E+01

~3.8285E+02

3.0040E+03

-1.0680E+04

1.3826E+04 ©

|ok=|122378400 9.0000E+01
3.1416E-01 -4.1498E-01

-1.0010E+00 _3.6416E+00

4.5872E+01 4.3035E+01

-5.9339E+02 -7.4996E+03

4.0961E+03 1.3290E+05

-1.4631E+04 -1.1481E+06

|ale=|—_2.0715E+04 3.7732E+06

|ok=|-9.8477E-01 -6.1619E-01
3.5682E+00 -1.2870E+00

-3.7958E+00 3.1244E+00

-1.1135E+02 -9.1933E+00

-1.4636E+01

1.2883E+00

-3.7603E+00

5.9040E+00

-§.8521E+00

 
>a

t

 
 

1.5862E+03 L.7146E+0L

-8.7685E+03 -1.9850E+01

2.3054E+04 1.2752E+01

-2.3557E+04 -3.5165E+00

-1.1759E+00

1.6169E-01. ~     

Edit 6D JE BRi dh RAYART ::

X(Y)=(¥7/R)/(t+sqrt(1-(1+k)*(¥/R)?))+ >, (Ad)* (¥")

Sich :

5 X: JERR LEB RESCH A Y US HLSIE RReae

TES2AVAERR:

Y : JERR dhe LAD EES 5¢ ohoEe
R: HK :

k: $FAR :

10 Ai: 3 i PEIERRTR

BiGis neaQiGHNEBA ReRWAREEANKE

(2% Fno: BMS ASRPRAMAN“ HFOV: #
SG : f= 1.17 (BK)> Fno = 2.20 >» HFOV = 46.7 (EE) ©

eK SS —(11 OASRR VI HHH IV1=21.4-
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HP,

KS — 3H $(120)Kh HHH LN SEAR CTI2> KB—3HKR(110)KF @
HhENBER CT: RB=3HKR130)K Ht LHEEA CT>

BOERMOR KMENR ER CT4:> HAAR : CT2 /

(CT1+CT3+CT4) =0.69° |
5 aSERDA A121 NH e+HERA RI RE_—KBARASAH

(122)8) EER AR RA: HRA : (R3+R4) / (R3-R4) = 0.85 ©

IERES f> KB— 3K GH(110) KH ResAs f1> HRAA: f£/ fl = 0.12 °waeR120)RIA f2 BRB=KB(130)HN RBA PB >
10 RAHA : f2/f3 = -0.77°

| BeGiMARR RMAN RA f> RBI(40)
Fs f4> AAA : If / £4] = 0.77 »

MeRiSMAR BRANRIBR f° RB=iHR(130)K Ree

A 3 > RMA: £/ £3 =-1.10>

15 ys6UE (111)EEOe42)A
HUGE SR A Td HRDstA : Td = 1.8507 2K) &

&% BS — 3K GH(110) - RB— BR(120) - RB = 1H Hi(130)- RB

SOARMORtHE CBEVMRSAYLCT: ZS-BRVA

(UNDERARM KASAM M142)KHLHR Td? REA

20 =: CT/Td=0.89 > |

BaB-ERMAMOIDERSOBSSAM(I42DRKHE

FIBRE A Td: RBA MARBRAPRARAH-+tA

HFOV > #BB(AStB : Td / tan(HFOV) = 1.74(B3K) © .

a% 2RIG AHSKARAGA FOV’ SRBFOV

25 = 93.4(fF)

(3 — FF ht Pl >

ASWS AROMBARMBO AM: BI AMPINSz dhe

HSA BE ROHNERBASHRIAMARBR

il
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HP,

@ @8—-SFHx T4270) BVSEMAREMAE RHO A
BAANHERER: HOME eOREaAS :

—-RESRHWS—BH(210) RH ARBE : ROM

QDRMKHRAAR HEM M21DKMtHRAMA A

5 WS BIER: |
—RESA HHS — i688 (220) RHRRBE: ROW

(2D)RRtHRA GM KeAMQDWRRLHRAOH: BA

CReS VEER a :
—-ARBR HOS ='8BW230) HHARBE- ROR

10 (3DKWKHR AMM: HeMMRKHRB OM: 8
HMMSAIR: &

—-REBRONSORB240) KHRARBE: HYWH
(24DREHKHRA DH KEMA4DRRKHBRAU: H

BHPAERH: BEER24)rRRMRSDA
15 Hib RBRSW AKGSBS3200) SRR

SB — iB $i (210)KS — 3K $5 (220 > SASA—-ARBRB

HTC HE (250)BHYB(240)R—-NSH260)0H > HHA
iTh AOR SYEegE

Hep RBS MK ITH(270)BHBS(260)Lt-
20 S— TOMANKSRBWRISA TK: HIERMRBUR

DOPRAS > Sich ghee RM. BERIRSK  HFOV ZB
BERARAH—Y -

R=

(F—BEM) _—_

f= 1.23 mm, Fno = 2.45, HFOV = 45.6 deg. 
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HP,

 
    

 
Reo

Pewee
[=[Crasneo1|a2nsceoi|aazerevon|__6a2as6-0

“5.9944E-01

7

  
  

-1.5466E+00 -2.9377E+01 8.9406E-01 3.6061E-01

4.1870E+01 1.6896E+01[at=|_aressevor|eaiaseeoa|41870600"

30013E03

1326104

7  ae

“4.52286+00

6.630800     
  

  

FXBORARARANRTMAB—-BHIN

Hs Kb? SMeAANSBeS—BieMe > es

5 [RA SU8) SBthAPAT
zz

BBB

tiemedmSC~*dSC“‘t
[rotases
[_afoviesi|se[oeSiC
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HP,

  
 

   

 
 

Ta fom 173

CTAACTACTHETH)  

  
 
 

(S-RAVRI-RA ThanFOV)Tow

Pn0—oviegsiS 
 

{(S=BiG) ,

ASYS=STAGSHB= AR B= CMHREHS

ASHS= BH- S=HHHMMONEEROSVSEMAREA
5 (§—BFRITES) RKSRNARRMATEHAOKS

BONER AMMEeMKaS :

—-REBRHAUHS—#BKG10) KHHRABR HOH

GIDKRRA UH HEHIMG12)KRtHRBM Bt
HSBIER: |

10 —BERRDNS— #88320) KHRARBE HOA

G2D)RRKHRAUH : KEM HG22)KRKROR: A
HEAJER :

—-RRBRHNRS=BR330) KHHRABE ZO

QDR KHRAMA > HEMHG32KRteAL HH: A

15 SMBSAEH: &

—-AERRDNSOBB340) HRS ROH
G4)RRKHRAGH: KE MMG4)KRM RAD MK

AHSAIR AHEM AG4DMRMREDO:

Hh RVsNAGCHBASEBAXMG00) BRR

20 58 — Hi (310)MB — 38H 320): SASH—-ASMRI

HEC FF (350) BE HS FE 0 3B HH (340) — VKH (360)M > MEA
IRIS GOR BeeePE |

ch BFMITE(370)BH RAMS H(360)F»
FSHMNFANtSRRORAMR: KIRMRBOR

2 «CAR > RopeKR . SEReIBiRE HFOV ES

BERKS-

Figseak - 102139029 HP, Ex. 1002
Page 118



 Ex. 1002 
Page 119

HP,

 
(BERR)

f= 1.66 mm = 2.15, HFOV = 46.8 deg.
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HP,

=OF it Ol JF ER TB dh RHShRO BS — BeI

ce Oh) SPRANSRAM S— AROME Se
BF fa SV 89 BB AHO Ze /PATTI

 
 

 

  
 

B=BP

f(mm]|166|107,07
ps|  

 
“wroviées)|«semeSid

Tamaya| 
 
 

 
 

2.15 a |om

CT2(CTI+CT3+CT4) xcT/Td 0.77

( eseratsg TanFOV)fa

pm|8s roves

(SUSHI)

ASCGSOTMOUBASHBOA BD SUPMOINESHS

ASHBUBA:- SOKCHMNNESRASHREKMARER
48S — EFHTL(470) RVeSsWAREBAtTEAOKRA

10 HRONBRAR: HOMSeRKFAS :

-ASERHDNS—-BR410) HHRRBE Ry
QDRRKHRALA HEA AGIDRRKHRRMM- BH

ARS RIERD : |
—-BEBRR DMS — i354(420)’ KHERROA

IS 42)RRKHRAGH: KEM M42DIKRKHRRO: B

SW EY BIER:

ARRON S=B6H430) HHBARBE KYA

(43)RRKHRRMH: HEA A(BIKRKHRROM: 8

HRMS AIERH: BR |
20 SEBONSi440) RHRABE ROAD

 “44DKFKHRALH KHER H(442)RRKHRAM AM H
ASSIF> RRAR(4)RRHRRRSDOB:
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HP,

Hp: XPBiCNARKRAUAREA—tH(400) BRA @
B38 (410)RRSKR40E > SASA-AHRBRB

E70 4 (450)KSKH(440)R— CEM (460) BHAA

if tS AR2OB

5 HP BTtc(470) BHKS(460)£ ©

3S DO Et it Ol FFASRBWRIA: RIERA RBWOR

+a: PH BER PERRY BWASK > HFOV
Be ba K Gi SAY — =F >

10 
  

Ta
[k=|sancti|saareeor|sarmzeo|aanseon :  
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HP,

   

  
 

-1.4631E+04 3.1882E+06

2.0715E+04 1.7563E+07 3.7732E+06 1.3828E+04

a

 
-1.1481E+06 1.0679E+04

ee
4.2327E+00 -9.7476E-01 ~ .8.3147E-01 1.0958E+00

. 3.4551E+00 1.0236E+01 2.1761E+00 1.7086E+00

” .1.0303E+02 3.7610E+01 -4.8336E+00 1.3575E+00

2.0056E+00 6.4024E-01 -3.3636E+00

1,5970E+03 1.6620E+02 5.0397E+00 -2.6285E+00

 
 8.9315E+03 -4.9093E+02 -4,1411E+00 4.3863E+00

2.3054E+04 6.8046E+02 3.4069E+00 _—_ -3.3963E+00

-2.3558E+04 -3.4010E+02 -1.6576E+00 9.5967E-01

5a OO Ef he PIFE SR tha AANeTMABePIA

Tic Lo) > SHARHNAR AWE S—-RROIAME > HS

(8aBY Be 1(0e+— PATTI
tt

POSS

[fmidsSSC~*dSC“‘éOC”

[_wFoviews|es|omSSSC«dCti

|cracnecrery|oss|—sscrma—~—*idCit
eaenayGe-Ry|049|Tataaturovyimmj[130
[enCdSrvitp)«8

 
 

 

  
  

(SAR) |
AGRSARHINBSMBA AR BARONS HA

HSMRABA- RALMCMONEHBOSRVEKRMARH

6EFS70) BVSEMARERATSAO
0 RRRONERER : HMEeMKEeS :

—RARWHOBS—BR6102) HHBRBR: HOHE
GI)KREKRRA LH REMRGIDKEKMRRUR: AH

WSBIER: : |

—HEBAANB—6H520) HHRARE: KYM

IS GQU)KLKMRA AM: HSM BGWKRLMRAGH: B
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HP,

HRMS AIERG : 7 @
—-ABSRBRANR=86£R530) KRHRRBE HOHE

S3DRUXKHRAMA HEADKRKMARO: 8

HMMS AIRE: & |

5 —-REBRAHSOBB540) KHBABE KOA

G4)RRKHRADH : EEAMS4DRMtHRABM:

WMHS AIERH ARAM(S42)hRMR RRSDA:

Hh XVSRMARESASREA—3¢H(500) BRS

3B — 18 (510)BX B— KBH(520)H: SASHAB

10 HTSSONBKABDWKS(540)H—-KNEwHS6O)N  HHAA

Be 3B ALOK 22 SE GB

HP > ZPBFRKTES7IORNBH RME H(560)E»

SAHAANKSRRMR+COMR: HIERMRBw

RtSMm> Hpe*R ~- SERREBRS: HFOV

I CHABRKRAN—# -

iS)

rhbi

bt

||
|2?
|3
4|
|5
|6|
|7|
|8|
=
|10
im
|12:eGeH

 
By auat a> BS -line $87.6 nm
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HP,

B=

JEERIG(RR

0
a

 
 

 
 

 
 

-7.2786E-01

2269703 63429500

OE

45759601

2993760

  4.4740E+00 -5.1720E-01 ~1.2912E-01 2.8364E-02

1.2594E+01 5.0722E-01 2.9275E-02 -3.7104E-03

[alse|saoeeon | —izseor|2asmem|ponte    

RAAFRHMRARAN RRMA S—Bei

A:> SAMARASAO B—AAT> eee
5 RASaRw R+OPA

#240

SEWieEB

| fmm) |ee
prosmy
|HFOVides![a2To
pottm8S
|craqcrisctecra)[nas[seraTRS
|craerayeraray[061|Tatan(tiFovyimm)[3.24

|16 FOV idee)

  
 

   

  
    

CBN EF iit Bl )

ASSNRMEOBARMBAN AB BA RMON RE the

mSSN BE SANCHO NeESBMSVeeiMAnKe
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HP,

20

FRBSeee © 102139029 ol

(88 — BFBE(670) RYREWARERAERHOKR |
BRAHMS: HMHEAAKFAS :

'—-KRERRHHRA—-#BB6l0l) HHARBE HOH

(QUY)RKLKHRR LH HeAMOIDKAXHRACH BH

MHS SIERD :

—-REBRR HHS —46H(620) KHBRBE HOWT

(62DKRKRKHRAM A : FE & Ml(622)AFXMRAH: B
HMMS BIER:

—~ABEANNS=BR(630) HHAABEE RoW

(3)GHMRAMH : HEMH(G2DKGXMRAGH: 8

HMR SAR: R

— SATE90598 OOH (640) + SEA LOE» Sen BU
(4)RCRA LH: HAM MO4DMRtHRAUeH

MHS AERH AHEM H(4)hRMRARRSD—-OB:

Hh ReisWAMIBA—3th (600) BRR
S — iG (610)RAS — 3 H(620M : BASH-AHRBRB

St Te HF (650)isXH IK H(640)HM — RS w(66)M HHA

He wa BR BeEeBe

Sich > REFMKT(670)BHeM(660)-

SASHOFANHKSRBWR+EMR: RIERDREw

IAM GR: PREM SERBBBB > HFOV

EZRRRKRAN—#-

 

 

  
  

 

 =
, (ARBRE)

1.27 mm, Fno=2.10, HFOV=44.4 dea

ems]|were||woe|wee|satelemom)sx|
oa|—_a
eeeaeeDaeeae
afisossfase[eo||
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HP,

> BBR d-line $87.6 nm

 
: 4.9589E+03 ~4.2045E+06 9.0327E+05

 

 
 

 
 
 
 

FPERRR

-7.5923E-01

~5.4982E-01

2.0791E+00

8.2787E-01

~1.4893E+02

1.0534E+03

+3.0936E+03

3.3098E+03

1.7241E+00 -8.9754E+01 , -9.0000E+01

2.1410E-01 1.4516E+00 '  LSI68E-O1

~2.3810E-01 -1.0826E+01 4.8929E+00

A8= 2.3555E+01 1.949SE+02 -3.2116E+01

aE"1siia
Al0= -2.5034E+02 -5.1780E+02 -2.6801E+03

Al2= 1.4357E+03 5.7593E+04 4.6579E+04

-4.2381E+03 9.2351E+05 -3.3256E+05

-2.0751E+00

1.8260E+00

-5.9653E+00

9.6816E+00

-9.2466E+00

5.1894E+00

-1.5760E+00_
1.9769E-01

-9.9704E-01 -7.3474E-01

2.9255E+00 ~1.2133E+00

-2.4852E+00 3.0817E+00

-5.7718E+01 -1.0034E+401

6.7135E+02 1.9498E+01

 
  
 

-3.0733E+03 -1.6937E+02 -2.1549E+01

6.6780E+03 1.9522E+02 1,2590E+01

Al6= -5.6393E+03 -8.6932E+01 -3.0510E+00    

SARMOUERDAAARHHRRMES—BeHOINK
He Hoh SMMANNHSRAM EASON: #88

 

 

 
 

 
 

 
   

5 RACHReRMR+t PP-
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Pwtte«deyiY
[wrovies)|as|SiC
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HP,

  
 [103|Tarangirovyimm|205|

[os_Fovides)«|sts  
  

(R3+R4)/(R3-R4)

  

(StBitHl)

ASRSCHMOUBSRPBLAH BAeeeHS

HBMStBH-SCPMOUNNARSBASVSAMARAS

5BFRTH(770) RVSSMARERAESAOKA

BRONESER  AMNSAAREAS :

—-BRESW#NAR—BR(710) HHBAWE : HH

(1IDRAKHRR AH: ZAMT1DKRKHRBM AH

AHS ASERE :

10 —-RERRANHS—6H020) HHBABE 2H

(72)KBRRM BH HSM R722)KKLHRALH: A
HMEAIRE : |

—-S@BWhNNS=68R(730) HBR: HME

(BORRLHRAMH: HEM R(3DRRKHRAOR: B

Is HMR S AERA: &

—-BRERRAHSOKB(740) HHARBE KOR

(4)RRKHAO: HEM (4DRMtHRAM BE: #

MHS AERM : BREAD4DRRMRRAED—OG

Hh PeesMAHARSA—+H(700) BR

20 RHWAR A-BAT: SASA-ARBRBKTE

(750)BRAY SOK (740)HRNH(700)M > HRA

AR 822B |
Sich REFMHI(770)BHKMS (760)E©

StHWAALSRBOR+Nr: HIERHRBM

2 +ATR RPREE. SERENEREK HFOV

EBRRARBAN-—HE-
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HP,
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CBCRP)

f= 1.57 mm, Fno = 2.0 OV = 48
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HP,

SCRAIRAMHRARANHRrRUMaS— Bowne

Hc Loh > SRAMSSKMSBi> tes

ASN BY Be he SO Be —PP
Bo

SCARS

 
(3 /\ &itBI >

AERS/\SHROBSHMB/V AR BSRROHNeEHS
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Confirmation No. 5836
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

epicant: Wei-Yu Chen Examiner: Unassigned

Serial No.: 14/105,811 Group Art Unit: Unassigned

Filed: December 13, 2013 Docket No.: 14970-94702

Title: IMAGE CAPTURING LENSSYSTEM, IMAGING DEVICE AND MOBILE
TERMINAL

CERTIFICATE UNDER 37 CFRL8:

| herebycertify that this correspondence is being deposited on January 6, 2014 with the United States Postal Service asfirst class mail,
with sufficient postage, in an envelope addressed to: Commissioner for Patents, P.O, Box 1450, Alexandria, VA 22313-1450. By:

Name: Tim Tingkang Xia

TRANSMITTAL

Commissioner for Patents January 6, 2014
P.O. Box 1450

Sir:

Weare transmitting herewith the attached:

[X] Transmittal Sheet containing Certificate of Mailing (1 page)
[x] Submission of Priority Document(1 page)
[xX] Certified Copy of Priority Document Taiwan Patent Application 102139029,

filed October 29, 2013 (66 pages)
[X] Return Postcard

yO

MORRIS, MANNING & MARTIN, LLP By: ( Wa ) -
1600 Atlanta Financial Center Name: Tim Tingka ia

3343 Peachtree Road NE Reg. No.: 45,242
Atlanta, Georgia 30326 TTX

404.495.3678

CustomerNo. 24728

(PTO TRANSMITTAL - GENERAL)
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S/N: 14/105,811 PATENT
Confirmation No. 5836

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Wei-Yu Chen Examiner: Unassigned

14/105,811 Group Art Unit: Unassigned

December13, 2013 Docket No.: 14970-94702

Title: IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND MOBILE
TERMIAL

CERTIFICATE UNDER 37.CFR_L.8:

| hereby certify that this correspondenceis being deposited on January 6, 2014 with the United States Postal Serviceas first class mail,
with suffictent postage, in an envelope addressed to: Commissioner for Patents, P.O, Box 1450, Alexandria, VA 22313-1450.

By:
Name: Ti ingkang Xia
 

SUBMISSION OF PRIORITY DOCUMENT

Commissioner for Patents January 6, 2014

P.O. Box 1450 sasAlexandria, VA 22313-1450 CUSTOMERNO.

DearSir:

Thecertified copy of Taiwan Patent Application No. 102139029, from which this application

claimspriority is hereby submitted as the priority document.

If there are any questions regarding this matter, please call the undersigned at 404-495-3678.

Respectfully submitted,

MORRIS, MANNING & MARTIN, LLP

January 6, 2014 5 y, Z )
Tim Tingkang Xia
Reg. No. 45,242
Attorney for the Assignee and Applicants on Record

MORRIS, MANNING & MARTIN,L.L.P.
1600 Atlanta Financial Center

3343 Peachtree Road, N.E.
Atlanta, Georgia 30326
404-495-3678 Direct

Customer No. 24728
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 450

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NUMBER PATENT NUMBER GROUP ART UNIT FILE WRAPPER LOCATION

14/105,811 2872

V4E40
Correspondence Address/Fee Address Change

 

The following fields have been set to Customer Number 24728 on 06/10/2014
« Correspondence Address
« Maintenance Fee Address

The address of record for Customer Number 24728is:

24728

MORRIS MANNING MARTIN LLP

3343 PEACHTREE ROAD,NE
1600 ATLANTA FINANCIAL CENTER

ATLANTA, GA 30326

PART 1 - ATTORNEY/APPLICANT COPY

page 1 of 1
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-10)
Approvedfor use through 07/31/2012. OMB 0651-0031

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

 

 

 
INFORMATION DISCLOSURE
 

STATEMENT BY APPLICANT

Application Number 14105811

Filing Date 2013-12-13

First Named Inventor|WEI-YU CHEN

Art Unit [2872 
( Not for submission under 37 CFR 1.99)  Examiner Name  

Attorney Docket Number | 14970-94702 

 

 

 

U.S.PATENTS Remove

Examiner] Cite Kind Nameof Patentee or Applicant Pages,Columns,Lines where
ae ie Patent Number Issue Date . Relevant Passages or RelevantInitial No Code’ of cited Document ;

Figures Appear

1 8842379 B2 2014-09-23 Largan Precision Co., Ltd. 
 

 

 

 

If you wish to add additional U.S. Patentcitation information pleaseclick the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS Remove

Examiner] .. Publication Kind|Publication Nameof Patentee or Applicant Pages,Columns,Lines where
ae ie Cite No . Relevant Passages or RelevantInitial Number Code'} Date of cited Document ;

Figures Appear

1 20100165485 Al 2010-07-01 Milestone Co., Ltd.  
 

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

    
 

 

 

 Name of Patentee or Pages,Columns,Lines
Examiner] Cite|Foreign Document Country Kind|Publication Applicant of cited where Relevant Ts
Initial* No|Number? Code2 j Code4| Date PP Passages or Relevant

Document .
Figures Appear

1 2014-178623 JP 2014-09-25 Hitachi Maxell, Ltd.

If you wish to add additional Foreign Patent Documentcitation information please click the Add button Add

NON-PATENT LITERATURE DOCUMENTS Remove

. : Include name of the author (in CAPITAL LETTERS},title of the article (when appropriate),title of the itemExaminer] Cite . . :

Initials" |No (book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.
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Application Number 14105811 

Filing Date 2013-12-13 
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor|WEI-YU CHEN

Art Unit | 2872
Examiner Name

 

  
  
Attorney Docket Number | 14970-94702
 

If you wish to add additional non-patentliterature documentcitation information please click the Add button Add

EXAMINER SIGNATURE

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). * For Japanese patent documents,the indication of the year of the reign of the Emperor must precede the serial numberof the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ° Applicant is to place a check mark here if]
English language translation is attached.
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Application Number 14105811 

 

 

Filing Date 2013-12-13

INFORMATION DISCLOSURE First Named Inventor|WEI-YU CHEN
STATEMENT BY APPLICANT |,nit [2872
( Not for submission under 37 CFR 1.99)
  Examiner Name  
Attorney Docket Number | 14970-94702 

 
CERTIFICATION STATEMENT

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

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

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

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

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

[_] See attached certification statement.

[_] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

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 ‘Tim Tingkang Xia/ Date (YYYY-MM-DD) 2014-12-01

Name/Print Tim Tingkang Xia Registration Number 45242 
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 whichis to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor 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 abandonmentof 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
Departmentof 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 counselin 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
requestinvolving an individual, to whom the record pertains, whentheindividual has requested assistance from the
Memberwith 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 GSAaspart 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 otherrelevant(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 wasfiled 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 awareof a violation or potential violation of law or regulation.
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Electronic AcknowledgementReceipt

20824379

Application Number: 14105811

International Application Number:

Confirmation Number:

Title of Invention: IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND MOBILE TERMINAL

First Named Inventor/Applicant Name: WEI-YU CHEN

Customer Number: 24728

Tim Tingkang Xia/Chenae Byrd

Filer Authorized By: Tim Tingkang Xia

Attorney Docket Number: 14970-94702

Receipt Date: 01-DEC-2014

Filing Date: 13-DEC-2013

Time Stamp: 12:35:20

Application Type: Utility under 35 USC 111)

 
Paymentinformation:

Submitted with Payment

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

612323
Information Disclosure Statement(IDS)

Form (SB08) 1497094702IDS.pdf
63520b4aa164287e65 ef6d 1 2ce3a54d601d

4935
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4629754

Foreign Reference 1497094702JP2014178623.pdf
£79807dce62880f452d54d28487a8dcd42f4

3ead

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptanceof 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

MORRIS MANNING MARTIN LLP DINH, JACK

IP Department
3343 PEACHTTREE ROAD, NE
1600 ATLANTA FINANCIAL CENTER 2872
ATLANTA, GA 30326 DATE MAILED:01/27/2015

 
   

14/105,811 12/13/2013 WEI-YU CHEN 14970-94702 5836

TITLE OF INVENTION: IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND MOBILE TERMINAL

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

$0 $0nonprovisional UNDISCOUNTED $960 $960 04/27/2015

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCEIS NOT A GRANT OF PATENT RIGHTS.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLYTO THIS NOTICE:

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

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

If the ENTITY STATUSis changed from that shown above, on PART B - FEE(S) TRANSMITTAL,complete section number5 titled
"Change in Entity Status (from status indicated above)".

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

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

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

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

Page | of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

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

 

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

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

Certificate of Mailing or Transmission
24728 7590 01/27/2015 I hereby certify that this Fee(s) Transmittal is being deposited with the United

MORRIS MANNING MARTIN LLP States Postal Service with sufficient postage for first class mail in an envelope
IPD "7 t addressed to the Mail Stop ISSUE FEE address above, or being facsimileepartmen transmitted to the USPTO (571) 273-2885, on the date indicated below.
3343 PEACHTREE ROAD, NE —
1600 ATLANTA FINANCIAL CENTER Depositons namne)
ATLANTA, GA 30326 (Signature)

(ate) 
 
  APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATION NO.

14/105,811 12/13/2013 WEI-YU CHEN 14970-94702 5836

TITLE OF INVENTION: IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND MOBILE TERMINAL

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

$0 $0nonprovisional UNDISCOUNTED $960 $960 04/27/2015

 

EXAMINER ART UNIT CLASS-SUBCLASS

DINH, JACK 2872 359-779000

1. Change of correspondence addressor indication of "Fee Address" (37 2. For printing on the patent front page,list  
CFR 1.363). : 1(1) The namesofup to 3 registered patent attorneys

LI Change of correspondence address (or Change of Correspondence or agents OR,alternatively,
Address form PTO/SB/122) attached. 2

 
(2) The nameofa single firm (having as a member a
registered attorney or agent) and the namesof up to
2 registered patent attorneys or agents. If nonameis 43
listed, no namewill be printed.

LI "Fee Address" indication (or "Fee Address” Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.

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

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

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

   
Please check the appropriate assignee category or categories (will not be printed on the patent) : LV individual LJ Corporation or other private group entity (J Government

  
4a. The following fee(s) are submitted: 4b. Paymentof Fee(s): (Please first reapply any previously paid issue fee shown above)

L] Issue Fee LIA checkis enclosed.

_] Publication Fee (No small entity discount permitted) Lj Paymentby credit card. Form PTO-2038 is attached.
LT Advance Order - # of Copies [I The directoris hereby authorized to charge the required fee(s), any deficiency, or credits any

overpayment, to Deposit Account Number (enclose an extra copy ofthis form).

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

| Applicantcertifying micro entity status. See 37 CFR 1.29 NOTE:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee paymentin the micro entity amountwill not be accepted at the risk of application abandonment.

 

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

  
Lj Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification ofloss of entitlement to small or micro

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

Authorized Signature Date
  

Typed or printed name Registration No.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATION NO.

 
 
   

14/105,811 12/13/2013 WEI-YU CHEN 14970-94702 5836

24728 7590 01/27/2015

MORRIS MANNING MARTIN LLP DINH, JACK

IP Department
3343 PEACHITREE ROAD, NE
1600 ATLANTA FINANCIAL CENTER 2872
ATLANTA, GA 30326 DATE MAILED:01/27/2015

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

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

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

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

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public whichis 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
respondto a collection of information unlessit 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 informationis
35 U.S.C. 2(b)(2); (2) furnishing of the informationsolicited 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 mayresult in termination of
proceedings or abandonmentof the application or expiration of the patent.

The information provided by youin 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 Memberwith 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 managementpractices 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 becomesawareof a violation or potential violation of '--—_-~ ~egulation.
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Application No. Applicant(s)
14/105,811 CHEN, WEI-YU

. ape i i AIA (First Inventor to
Notice of Allowability aH aaynit File) Status

Yes

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSEDin this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANTOF PATENTRIGHTS.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. KJ This communication is responsive to the communication filed on 12/01/14.

LIA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on

2. 1 An election was madeby the applicant in responseto a restriction requirementsetforth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. KJ The allowed claim(s)is/are 1-26. As a result of the allowed claim(s), you maybeeligible to benefit from the Patent Prosecution
Highwayprogramat a participating intellectual property office for the corresponding application. For more information, please seemt

nito:/www.usoto. gov/patenis/init events/poh/index.iso or send an inquiry to PPHicedback@uspto.gov .
 

4. KX] Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a)X] All b)[JSome *c) [J None of the:

1. ] Certified copies of the priority documents have been received.

2. (] Certified copies of the priority documents have been received in Application No.

3. [1] Copiesofthe certified copies of the priority documents have been receivedin 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 ABANDONMENTofthis application.
THIS THREE-MONTH PERIODIS NOT EXTENDABLE.

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

C1 including changes required by the attached Examiner's Amendment / Commentorin 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 drawingsin 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 INFORMATIONaboutthe deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

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

2. XJ Information Disclosure Statements (PTO/SB/08), 6. XJ Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 20141201

3. DJ Examiner's Comment Regarding Requirementfor Deposit 7. Other .
of Biological Material

4. ZF Interview Summary (PTO-413),
Paper No./Mail Date .

/JACK DINH/

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 20150112
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Application/Control Number: 14/105,811 Page 2

Art Unit: 2872

REASONS FOR ALLOWANCE

1. Claims 1-26 are allowed. The following is an examiner’s statement of reasons for

allowance. Regarding claims 1, 15 and 21, the priorart fails to satisfy the conditions as claimed.

2. Theprior art taken either singly or in combinationfails to anticipate or fairly suggest the

limitations of the independent claims, in such a mannerthat a rejection under 35 USC 102 or 103

would be improper. Any comments considered necessary by applicant must be submitted no

later than the paymentof 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.”

Other Information/Remarks

3. Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to JACK DINH whose telephone numberis (571)272-2327. The

examiner can normally be reached on M-F (7:30 AM - 4:00 PM).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Thomas K. Pham can be reached on 571-272-3689. The fax phone numberfor the

organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 14/105,811 Page 3

Art Unit: 2872

Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

maybe 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.

/Jack Dinh/

Primary Examiner, Art Unit 2872
01/12/15
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Index of Claims 14105811 CHEN, WEI-YU

Examiner

JACK DINH

Rejected = Cancelled
2 Allowed +|Restricted
1 Claims renumberedin the sameorderas presented by applicant Ol CPA O T.D. O1 #R.1.47

CLAIM DATE

a
ee —_

_

 
O}/@OINIOD]oO]BR]ow]pp -

= a = a 
26 eof =[||fFftft

U.S. Patent and Trademark Office Part of Paper No. : 20150112
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EASTSearch History

EAST Search History

EAST Search History (Prior Art)

iSearch Query

("8842379") PN.

dlens$2 same (first) same (second near6}
positive) same (third near6 negative) :
usame (fourth)

(359/771). CCLS.

Seannnenceeed Reneeceented MeeeeeeeeeEEEEEEEEEEEeeeeenhiceeecreteteneeeennented hanceeneroeneenented haereeneroennabeeeneeeenecent

(359/772) .CCLS.

Peeteheee hennennnnned Reeee! hnnen!heen bie!

4(359/779) .COLS.

(359/781) .CCLS,

(359/771 ,772,779,781).CCLS.

Sanaa snennst da vaeas sa eaeasna et basen ences saeneeepaeaens ys eaeas papayas ps paeaspsyaeaspsuaeasaspasasasyseasaseseasaseseaeaseasd Navavacss gests pseaeasaseaeasasys bassssavaesspaeaeaseaeaeasd basassaeaerssseaeaed Gassesseaeassseeeassseeey

 
3
g
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EASTSearch History

‘IUSOCR;

‘FPRS; EPO;
JPO;
‘DERWENT;

i 1 BM_TDB

ulens$2 same(first) same ((second ‘!US-PGPUB;
inear6 positive) with convex with image) {USPAT;
same ((third near6 negative) with ‘'USOCR;
“iconcave with object with convex with FPRS; EPO;
image) same (fourth with concave with {JPO;
image) ‘

(859/715) .OCLS.

(359/715,771,772,779,781).COLS.

uL11 and L13

EAST Search History (Interference)

‘Ref Hits |Search Query

(lens$2 and (first) and ((second near6 positive) ;
uwith convex with image) and ((third nearé
negative) with concave with object with convex:
with image) and (fourth with concave with i

i(lens$2 and (first) and ((second near6 positive) ;
‘with convex with image) and ((third near6
‘inegative) with concave with object with convex:
with image) and (fourth with concave with

 
1/12/2015 7:31:07 AM

C:\ Users\ jdinh\ Documents\ EAST\ Workspaces\ Case 14105811.wsp
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Search Notes 14105811 CHEN, WEI-YU

Ih ll | ll _— Art UnitJACK DINH ayo

CPC- SEARCHED

ate|Examiner
|

CPC COMBINATION SETS - SEARCHED

PoSymbotCate

US CLASSIFICATION SEARCHED

|Class|Ss—CCC(SbclassCidCite|SExaminer_|

                      

771,772,779,781,715 01/12/15 J

SEARCH NOTES

Search Notes|Date||Examiner_|
Search EAST and NPL. 01/12/15

INTERFERENCE SEARCH

aailCPC Symbol

pea[eehistory.

 
Ex. 1002 

Page 218
U.S. Patent and Trademark Office Pafilq?Paper jlo. : 20150112



 Ex. 1002 
Page 219

HP,

Page 1 of 1

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

 
BIB DATA SHEET

CONFIRMATIONNO. 5836

SERIAL NUMBER FILINGor. 371(c) GROUP ARTUNIT ATTORNEY DOCKET
14/105,811 12/13/2013 14970-94702

RULE

APPLICANTS

LARGAN PRECISION CO., LTD., Taichung, TAIWAN, Assignee (with 37 CFR 1.172 Interest);

INVENTORS

WEI-YU CHEN, Taichung, TAIWAN;

KK CONTINUING DATA ERKKEKEEKERERERERERERERERER

RK FOREIGN APPLICATIONS KEEKEKREKERERERERERERERERER
TAIWAN 102139029 10/29/2013

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
01/02/2014

Foreign Priority claimed ves No STATE OR SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met WW ves O No C) Met after COUNTRY DRAWINGS CLAIMS CLAIMSAllowance
Verified and /JACK DINH/

Acknowledged Examiner's Signature Initials TAIWAN 23 26 3

 

ADDRESS

MORRIS MANNING MARTIN LLP

IP Department
3343 PEACHTREE ROAD, NE
1600 ATLANTA FINANCIAL CENTER

ATLANTA, GA 303826
UNITED STATES

IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND MOBILE TERMINAL

FILING FEE |FEES: Authority has been given in Paper
RECEIVED |No._ sto. Charge/credit DEPOSIT ACCOUNT

for following:  
 

BIB (Rev. 05/07).
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification|544591; CHEN, WELYU

JACK DINH 9879

cPc

CPC Combination Sets

Total Claims Allowed:

26
(Assistant Examiner)
/JACK DINH/

Primary Examiner.Art Unit 2872 01/12/2015 O.G. Print Claim(s) O.G. Print Figure

(Primary Examiner) (Date) 1 1A

 
U.S. Patent and Trademark Office Part of Paper No. 20150112
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification|544591; CHEN, WELYU

JACK DINH 9879

US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION

cSeeoS
[sweensoonf|||]
— 

Total Claims Allowed:

26
(Assistant Examiner)
/JACK DINH/

Primary Examiner.Art Unit 2872 01/12/2015 O.G. Print Claim(s) O.G. Print Figure

(Primary Examiner) (Date) 1 1A
 
U.S. Patent and Trademark Office Part of Paper No. 20150112
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification|544591; CHEN, WELYU

JACK DINH 9879

Kl Claims renumbered in the sameorder as presented by applicant

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 1 17 17

Total Claims Allowed:

 

 

 

 

 

 

 

 Ola;nN!)oa;a!;r]wo]nm Ola;nN!)oa;a!;r]wo]nm
 

 

 

 

 

 

 

         

 26
(Assistant Examiner)
/JACK DINH/

Primary Examiner.Art Unit 2872 01/12/2015 O.G. Print Claim(s) O.G. Print Figure

(Primary Examiner) (Date) 1 1A
U.S. Patent and Trademark Office Part of Paper No. 20150112
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Receiptdate: 12/01/2014
Doc description: Information Disclosure Statement (IDS) Filed

14105811 - GAlb2878)
Approvedfor use through 07/31/2012. OMB 0651-0031

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

 

 

 
INFORMATION DISCLOSURE
 

STATEMENT BY APPLICANT

Application Number 14105811

Filing Date 2013-12-13

First Named Inventor|WEI-YU CHEN

Art Unit [2872 
( Not for submission under 37 CFR 1.99)  Examiner Name  

Attorney Docket Number | 14970-94702 

 

 

 

U.S.PATENTS Remove

Examiner] Cite Kind Nameof Patentee or Applicant Pages,Columns,Lines where
ae ie Patent Number Issue Date . Relevant Passages or RelevantInitial No Code’ of cited Document ;

Figures Appear

1 8842379 B2 2014-09-23 Largan Precision Co., Ltd. 
 

 

 

 

If you wish to add additional U.S. Patentcitation information pleaseclick the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS Remove

Examiner] .. Publication Kind|Publication Nameof Patentee or Applicant Pages,Columns,Lines where
ae ie Cite No . Relevant Passages or RelevantInitial Number Code'} Date of cited Document ;

Figures Appear

1 20100165485 Al 2010-07-01 Milestone Co., Ltd.  
 

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

FOREIGN PATENT DOCUMENTS Remove
 

    
 

 

 

 Name of Patentee or Pages,Columns,Lines
Examiner] Cite|Foreign Document Country Kind|Publication Applicant of cited where Relevant Ts
Initial* No|Number? Code2 j Code4| Date PP Passages or Relevant

Document .
Figures Appear

1 2014-178623 JP 2014-09-25 Hitachi Maxell, Ltd.

If you wish to add additional Foreign Patent Documentcitation information please click the Add button Add

NON-PATENT LITERATURE DOCUMENTS Remove

. : Include name of the author (in CAPITAL LETTERS},title of the article (when appropriate),title of the itemExaminer] Cite . . :

Initials" |No (book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

EFS Web 2.1.17

 

 
ALL REFERENCES CONSIDERED EXCEPT WHERE LIP Hp, EXROQOIGH. /J.D./
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Receipt date: 12/01/2014 Application Number 14105811 14105811 - GAU: 2872
Filing Date 2013-12-13

 

 
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor|WEI-YU CHEN

Art Unit | 2872
 

  Examiner Name  
Attorney Docket Number | 14970-94702 

If you wish to add additional non-patentliterature documentcitation information please click the Add button Add

EXAMINER SIGNATURE

 Examiner Signature ‘Jack Dinh/ Date Considered 01/12/2015

*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.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). * For Japanese patent documents,the indication of the year of the reign of the Emperor must precede the serial numberof the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ° Applicant is to place a check mark here if]
English language translation is attached.
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Receipt date: 12/01/2014 Application Number 14105811 14105811 - GAU: 2872 
 

 

Filing Date 2013-12-13

INFORMATION DISCLOSURE First Named Inventor|WEI-YU CHEN
STATEMENT BY APPLICANT |,nit [2872
( Not for submission under 37 CFR 1.99)
  Examiner Name

Attorney Docket Number | 14970-94702
  
 

CERTIFICATION STATEMENT

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

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

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

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

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

[_] See attached certification statement.

[_] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

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 ‘Tim Tingkang Xia/ Date (YYYY-MM-DD) 2014-12-01

Name/Print Tim Tingkang Xia Registration Number 45242 
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 whichis to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 12/01/2014 14105811 - 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 abandonmentof 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
Departmentof Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counselin 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
requestinvolving an individual, to whom the record pertains, whentheindividual has requested assistance from the
Memberwith 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 GSAaspart 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 otherrelevant(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 wasfiled in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9, A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency,if the USPTO becomes awareof a violation or potential violation of law or regulation.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

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

 

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

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

Certificate of Mailing or Transmission
24728 7590 01/27/2015 I hereby certify that this Fee(s) Transmittal is being deposited with the United

MORRIS MANNING MARTIN LLP States Postal Service with sufficient postage for first class mail in an envelope
IPD "7 t addressed to the Mail Stop ISSUE FEE address above, or being facsimileepartmen transmitted to the USPTO (571) 273-2885, on the date indicated below.
3343 PEACHTREE ROAD, NE
1600 ATLANTA FINANCIAL CENTER (Depositor’s name)
ATLANTA, GA 30326 (Signature)

(ate) 
 
   APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATION NO.

14/105,811 12/13/2013 WEI-YU CHEN 14970-94702 5836

TITLE OF INVENTION: IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND MOBILE TERMINAL

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

$0 $0nonprovisional UNDISCOUNTED $960 $960 04/27/2015

EXAMINER ART UNIT CLASS-SUBCLASS

DINH, JACK 2872 359-779000

1. Change of correspondence addressor indication of "Fee Address" (37 2. For printing on the patent front page,list
CFR 1.363).

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

LI "Fee Address" indication (or "Fee Address” Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.

. ASSIGNEE NAME AND RESIDENCE DATATO BE PRINTED ON THE PATENT(printor type)

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

1 MORRIS MANNING & MARTIN LLP
 

(1) The namesofup to 3 registered patent attorneys
or agents OR,alternatively,

2 TIM TINGKANGXIA,ESQ.
 

(2) The nameofa single firm (having as a member a
registered attorney or agent) and the namesof up to
2 registered patent attorneys or agents. If nonameis 43
listed, no namewill be printed.

   
os)

  

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

LARGANPRECISION CO., LTD. TAICHUNG, TW

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

4a. The following fee(s) are submitted: 4b. Paymentof Fee(s): (Please first reapply any previously paid issue fee shown above)
XI Issue Fee LIA checkis enclosed.

_] Publication Fee (No small entity discount permitted) Lj Paymentby credit card. Form PTO-2038 is attached.
LT Advance Order - # of Copies IX] The directoris hereby authorized to charge the required fee(s), any deficiency, or credits any

overpayment, to Deposit Account Number_593537 (enclose an extra copy ofthis form).

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

| Applicantcertifying micro entity status. See 37 CFR 1.29 NOTE:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee paymentin the micro entity amountwill not be accepted at the risk of application abandonment.

 

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

  
Lj Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification ofloss of entitlement to small or micro

entity status, as applicable.

NOTE:This form mustbe signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 14 for signature requirements and certifications.

Authorized Signature _/Tim Tingkang Xia/ Date|FEBRUARY5,2015
  

Typed or printed name_TIM TINGKANG XIA Registration No.___45242
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Electronic Patent Application Fee Transmittal

Filing Date: 13-Dec-2013

Title of Invention: IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND MOBILE TERMINAL

a

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

USD(S$)

Basic Filing:

Description Fee Code Quantity

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Extension-of-Time:

Miscellaneous:

Total in USD($) 

HP, Ex. 1002

Page 229



 Ex. 1002 
Page 230

HP,

Electronic AcknowledgementReceipt

a

seein

Title of Invention: IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND MOBILE TERMINAL

ee

Paymentinformation:

 
Submitted with Payment yes

Payment was successfully received in RAM

TheDirector of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees) 
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document gs File Size(Bytes)/ Multi Pages

1099156

Issue Fee Payment (PTO-85B) 14970947 02IFTrans.pdf e9bd 3b49fe96801 4aae0f6c3ba7a6e23a5b

Fee Worksheet (SB06) fee-info.pdf
a3a145258b 1 acecbb216b5689e7580bb1e

1c8a5b

Information:

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptanceof 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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Receiptdate: 12/01/2014
Doc description: Information Disclosure Statement (IDS) Filed

14105811 - GAlb2878)
Approvedfor use through 07/31/2012. OMB 0651-0031

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

 

( Not for submission under 37 CFR 1.99)

 

 

 

Application Number 14105811

Filing Date 2013-12-13

INFORMATION DISCLOSURE First Named Inventor|WEI-YU CHEN
STATEMENT BY APPLICANT Art Uninit | 2872 

Change(s) applied

Examiner Name  
 

Attorney Docket Number

 
| 14970-94702
 

to document,

 

 

  
 

 

 

 

JMI-GZ

2/10/2015 U.S.PATENTS Remove

Examiner] Cite Kind Nameof Patentee or Applicant Pages,Columns,Lines where
ae ie Patent Number Issue Date . Relevant Passages or RelevantInitial No Code’ of cited Document ;

Figures Appear

1 8842379 B2 2014-09-23 Largan Precision Co., Ltd. Hsu , et al.

If you wish to add additional U.S. Patentcitation information pleaseclick the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS Remove

Examiner] .. Publication Kind|Publication Nameof Patentee or Applicant Pages,Columns,Lines where
ae ie Cite No . Relevant Passages or RelevantInitial Number Code'} Date of cited Document ;

Figures Appear

1 20100165485 Al 2010-07-01 Milestone Co., Ltd. Do; Satoshi  
 

 

 

    
 

 

 

 
EFS Web 2.1.17

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

FOREIGN PATENT DOCUMENTS Remove

Nameof Patentee or Pages,Columns,Lines
Examiner] Cite|Foreign Document Country Kind|Publication Applicant of cited where Relevant Ts
Initial* No|Number? Code2 j Code4| Date Dee Passages or Relevantocument .

Figures Appear

1 2014-178623 JP 2014-09-25 Hitachi Maxell, Ltd.

If you wish to add additional Foreign Patent Documentcitation information please click the Add button Add

NON-PATENT LITERATURE DOCUMENTS Remove

. : Include name of the author (in CAPITAL LETTERS},title of the article (when appropriate),title of the item
Examiner] Cite . . : 5
Initials" |No (book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), T

publisher, city and/or country where published. 
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UNITED STATES DEPARTMENT OF COMMERCE

United States Vatent and TrademarkOfficeAddress: COMMISSIONER FOR PATENTS
P.O. Box 1450

Alexandria, Virginia 22313-1450www.uspto.g:

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKETNO. CONFIRMATION NO.

 
14/105,811 03/24/2015 8988796 14970-94702 5836

24728 7590 03/04/2015

MORRIS MANNING MARTIN LLP

IP Department
3343 PEACHTREE ROAD, NE
1600 ATLANTA FINANCIAL CENTER

ATLANTA,GA 30326

ISSUE NOTIFICATION

The projected patent numberandissue date are specified above.

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

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustmenton the front page.

If a Continued Prosecution Application (CPA) wasfiled in the above-identified application, the filing date that
determines Patent Term Adjustmentis 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) WEBsite (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 WEBsite http://pair.uspto.gov for additional applicants):

LARGANPRECISION CO., LTD., Taichung, TAIWAN,Assignee (with 37 CFR 1.172 Interest);
WEI-YU CHEN,Taichung, TAIWAN;

The United States represents the largest, most dynamic marketplace in the world andis 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
worksto encourage andfacilitate business investment. To learn more about why the USAis the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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