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REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number 14/488, 106 

Filing Date September 16, 2014 

First Named Inventor 
Hsin-Hsuan Huang 

Title PHOTOGRAPHING OPTICAL LENS ASSEMBLY, IMAGE CAPTURING 
UNIT AND ELECTRONIC DEVICE 

Art Unit 2872 
Examiner Name n/a 
Attorney Docket Number 0115042.10018 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Tim Tingkang Xia/ Date (Optional) 

Name Tim Tingkang Xia Registration 45242 
Number 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

lvl *Total of 1 forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82B (07-13) 

Approved for use through 11/30/2014. 0MB 0651-0051 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or 
the boxes below. 

I AppHcatioo Numbe, I Fmog 0at, 

I 
(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.) 

[l] I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and 
to transact all business in the United Stales Patent and Trademark Office connected therewith for the application referenced in 
the attached transmittal letter (form PTO/AIA/82A) or identified above: I 
OR 21874 I 

□ I hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact 
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the 
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.) 

Please recognize or change the correspondence address for the application identified in the attached transmittal 
letter or the boxes above to: 

[Z] The address associated with the above-mentioned Customer Number 

OR 

□ The address associated with Customer Number: J 

I 
OR 
Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone I Email I 
I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box): 

ILARGAN Precision Co., Ltd. 
□ Inventor or Joint Inventor (title not required below) 

□ Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 

[Z] Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity) 

□ Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the 
application or is concurrentlv beina filed with this document) /provide sianer's title if applicant is a iuristic entitv) 

SIGNATURE of Applicant for Patent 

The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity). 

Signature I'/,. ,, ..... sh ,,;.v, C,t.,_e;n I Date (Optional) I 
Name Ch~n-Shan CHEN 

Title Manager 

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements 
and certifications. If more than one applicant, use multiple forms. 

l:Zhotalof 1 forms are submitted. 
This collectIon of information 1s required by 37 CFR 1.131, 1.32, and 1.33. The 1nformat1on rs required to obtain or retain a benefit by the public which 1s to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes lo complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450, 

/fyou need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 

I 

) 
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Doc code: IDS PTOISB/08a (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 14488106 

Filing Date 2014-09-16 

INFORMATION DISCLOSURE First Named Inventor I Hsin-Hsuan Huang 
STATEMENT BY APPLICANT 

Art Unit 2827 
( Not for submission under 37 CFR 1.99) 

Examiner Name IN/A 

Attorney Docket Number 0115042.10018 

U.S.PATENTS Remove 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20140376105 A1 2014-12-25 SEKINE 

2 20150009578 A1 2015-01-08 SHINOHARA et al. 

3 20150070783 A1 2015-03-12 HASHIMOTO 

4 20150103414 A1 2015-04-16 BAIK 

5 20150198787 A1 2015-07-16 KUBOTA et al. 

EFSWeb2.1.17 
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Application Number 14488106 

Filing Date 2014-09-16 
INFORMATION DISCLOSURE First Named Inventor I Hsin-Hsuan Huang 
STATEMENT BY APPLICANT 

Art Unit 2827 
( Not for submission under 37 CFR 1.99) 

Examiner Name IN/A 

Attorney Docket Number 0115042.10018 

6 20150198791 A1 2015-07-16 KUBOTA et al. 

7 20150212298 A1 2015-07-30 SHINOHARA et al. 

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

FOREIGN PATENT DOCUMENTS Remove 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2 i Code4 Date 

Document 
Passages or Relevant 
Figures Appear 

1 204188865 CN u 2015-03-04 
Optical Logic Corporation 

~ et al. 

2 204188870 CN u 2015-03-04 
Optical Logic Corporation 

~ et al. 

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

NON-PATENT LITERATURE DOCUMENTS Remove 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 □ 

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

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered 

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

EFSWeb2.1.17 
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Application Number 14488106 

Filing Date 2014-09-16 

INFORMATION DISCLOSURE First Named Inventor I Hsin-Hsuan Huang 
STATEMENT BY APPLICANT 

Art Unit 2827 
( Not for submission under 37 CFR 1.99) 

Examiner Name IN/A 

Attorney Docket Number 0115042.10018 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 

English language translation is attached. 

EFSWeb2.1.17 
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Application Number 14488106 

Filing Date 2014-09-16 
INFORMATION DISCLOSURE First Named Inventor I Hsin-Hsuan Huang 
STATEMENT BY APPLICANT 

Art Unit 2827 
( Not for submission under 37 CFR 1.99) 

Examiner Name IN/A 

Attorney Docket Number 0115042.10018 

CERTIFICATION STATEMENT 

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

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

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

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

D See attached certification statement. 

D 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) 2015-08-20 

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 which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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

EFSWeb2.1.17 Page 705 of 880



A compact camera capable of well correcting aberration, in order from an object 

side to an image side, includes a first lens group, a second lens group with positive 

refractive power and a third lens group with negative refractive power. The first lens 

group includes a first lens element with positive refractive power, a second lens 

element with negative refractive power and a third lens element with negative 

refractive power. The second lens group includes a fourth lens element and a fifth lens 

element. The third lens group includes a sixth lens element and a seventh lens element. 

Abbe numbers of the first through third lens elements are vdl , vd2 and vd3, 

respectively, and the following conditions are satisfied: 40<vdl <75, 20<vd2<35 and 

20<vd3<35. 
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*$rn~#~~~rr:T'b~~o~cp,~f3&AWrPJ~~~*aili~rr:T'b~ffl-ffl~,~*~ 
~g~ xt @:iB)f * ~ -~ 1t R1 ffl 115c f I R{J ~ JJ"t!t-¥ R<J 1Jt:k ta tlJ 0 

[0004] 11: 7']~JYl~JJ"tlr-¥81t:i1l{i~ 811frtz~' ~t~:IJPtlJ fflZ:t!1lt:i~ 81~'ti 81if'.!z:~81 
1r~0 m~.~~~~ffltt~~~~3£~~••ffl~~*~~,::f~r3&A__l:_~,rni:m~ffi 
tfL, f&~g-f.tf1~81 1J\~t!11tf1◊ ~Jlt, §-mJrPJ ~_m1RltUi~ffl15d&s11f rPJi!Ht 7t!1tffl~B1* 
a O 1B~' JJi\4'-t!1lx1~B1 rls'J1l~1ttt7!(Jljj _,filJtl:-W' £Jmfff1ft"¥:~* (Total Track Length) 

if~ b~' t:111 m ~ 61 *a~ tp 'l.' IE ft [P] ~JJ,;\ ri\'J JJ' t!t-¥ B"Jti ~ tatlJ ~:f$ 0 f7U ~p' ::f ~~p l:J,-mJ Jj~ t+ 
~t'EL f3t1111m~ifP:t1I115c1tf:011111t1¥5c*A ,rni:m ~ ffi1JL, f&~g-f.1JL~o1 pg®, rm J%~*¥u 
~ @,rni:m ~ i.!;tJL, ~,m-f.;tJL~ r., FR Jlt/-H JJ,;\ 71i f1J ~P1ce£J~uWm,'WJif§tfLif§ ct1h::f ill:EB100 
1t 81 ffl 1t-'¥ 7G 0 

[ooosJ rn 1 tt~ffltJJ ~s1ffl~ta11J, rn rtiJP>Gt!11ffl~ 81~ffl~tt~$, J1Jr l:J,xtrt111 
m~~~ru~~*~::f~,m~tt--1:_~~~~~.~Jlt~ff~~~oo~~~~~~•~~ 
~ ~Ht IE , ti fiHi ~ s<J ;j, ~ ft 81 PT fjg•r1:L 11: 7'J ls:tf 81 7 ttta *~ B1ffl11{f ~, fJLl ~p B J;P ~ ;fLl ;t 
Wt 1 fo!rictl<:811111ffl~o 
[0006] ~ ;fLl ::'tWt 1 ?Jric tt R{J ti 11 ffl ~' J.,A. 'WJ# f~U * 5!EitCUX re.11.xiu::s 70~ R1 ffi ~ ~ffl, £J 
~m-~m~1r~~~m~~m=~m,~8ffifflrPJ'W~OO~~~m~~~~m-~m, 
~~®~rPJ'W~OO~~~m~~IE~ffi~~m,~8®~rPJ'W~OO~~~ffili~m,~8 
%~~ffiA~ffl,~~ffl~~ffi~~fflrm~~oft~~kWt1~ffl-ffl~cp,~tt~rnffi­
~ffl¥m~~ffl~~ffl~~~m-~fflffl~~~£JFRmli~ffl¥m~~ffl~~ffl~~~ 
ffi=~mrn.s1~Ji!ezJU[piffUft~JE81mll pg' *~J.ffitl1lii~s1 1J\:Jl'lftJfP~Ht~s1 ~~t11~ 
IE◊ 

[0001J --1:_~~liJ xWt 1 foJric .w: s1m1i tt~ lir1-{ 11\ :!l'l, 1g 1i oo s11,i IE::f JEJJ"', 4~:§IJ ~ m~~ 
~~$:l(A, ~Jltft~J.ifl r%J·r1f513B1ffl1tm~ 1r® ~L~trli.fli$1J O ft-1.J£~7fLl:ZWt 1 p)r 12.W:BMi 
~ gatiJ er , 1t l:J, 1£~JJJU111tt~s11 J\ ~ ft 81 [Pj at ~J.m ~ ~t s111j:iJi IE o 
[0008] Jlt&r' ~ttA1 i'i:iJ~Jt::f~*A11:m ~ i!tJL, f&§g'ftJL rr A1:t!111Jt:krfrtt~A1 i'i:iJ ~' 
ft3&A~ti.L:&Wf'WifBtJL, ,rni:m1a .~Jitffii, '!i1Wt111ttJL, $.W:t1111JL, 1xJ<JMH:11t;rflw btt11J,~ s1 
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tl1lf:J L 8{Jtl11 ffl ~ q:t ill~~ jffi 9{] i'J:iJ ~ 0 

[ooo9J JJll~tt;tx~ 
[ 0010] -'t: :flj )( wt 
[0011J ~:fUJtwt 1: r::J:2js:tit3f 2012-155223 ~0t~ 

~J=l'B;.Jrru pg~ 

2/26 };'.[ 

[0012] :zjs:~J=l:jffiru 9{] B 8{JtE-f-' ttt1f¾-1rftf'15~~J9tt!111l~ 9{J;J\ru{tlP GHf8{]11~1~lE 
81~WY181NHlut~o 
[0013J 79 T ts:JJ~J:.j£ § a1:1, :z1s:~m ffiru a1:1t1Hi tt~J,Ntm11Js:1D1U rPJ 1i oo1D1Hcux111icJlJ:l11 lE a1:1 
ftg&~m-mttm,A~~~ftg&~m=mttm,A~~~ftg~~~-mttmm~ 
Moffi-mfflfflrnA~lE~ft~l!~ffi-mffl,A~~~ft~l!~ffi=mffl,A~~~ft~ 
~~-~~~~~ --~~~~-~~~~-r~~~l~-~~~~~-~~~~­/5t J:l'J %-,lZL tJt.'I' ~ /JX. o % -JZftJt.-11 tD % I'-"! ;!ZftJt,ir % __LL;!ZftJt, 11· ~ /JX., % -JZftJt.-11 tD ;,F, /\ JZftJ%'1' ;,F, 

-tmffltzJMo J'B'r, ffi0ffi-mffl~~PJ lJH&itt:79 v dl, i0ffi=mffl81~PJ lJH&itt:79 v d2, i0ffi 
- ~ffi9{j~PJ m ~i&T'J v ct3 st, *~m 1Jrru 81t11im-~,1di ,E ~ 1-· 9{]~1~:it o) ~ C3) 0 

[0014] 40< v dl <75 (1) 

[0015] 20< v d2<35 (2) 

[0016] 20< v d3<35 (3) 

[0017] *~ ffl ffiru 81:J'lft 'ffl:~79 fA !fm11Js:1DlU3f ~ti:& {JZWGRA1f II 81 ft~1! 81ffi-mmtii' 
~#A~lE~ftgrt~m~mttm,A~~~ft~rt~ffi-mttm~~~.~mttm~ft 
~lf 8{JtiFfrJf)\¥,zj11js:f~U3f~t79" lE' lE' ~ "0 -~9)f tm11Js:{~U3f~ti:&1'.'l\Wc.'i'.Atf lEB"Jftglf B1m 
fflffl~A~~~ftgrt~mfflffl*Jtl:ff5-~~~lE01±~~~ffl~~~q:t,79J~~-
1tffl~ 01 1J\ru 1t, iwf~±iBiWGE'. tE1?!J11Js:1DlU 01 lE01Siffltiio1ft~1! o 113.:,%, ~ Jlif lED{Jftft.1! 
B1miHfi81ft~lfl1'Hi, 9!1J)($xJ~J_Jtl:ff5ff~B{J ~~f1~ ~o 

[0018] a:2js:~ffl1Jrru 81ti1lffl~ q:t' imttffi-~ffltii5FPffi=~ffltiiJttl:!~1"ffl~*~JE81 
lE81ftg1.t O 11sJJJt, ~ A~ lE81ftg1.t~~mt§.79--t81-t:11rmif§ r~, f'i5~ti;iit1Jm~mmfr:ii81 
lEmm~*gN~~ffl~~o~JJt.~ffl:zjs:~fflffiru~m•m~,~M~~lE~-~q:i~~ 
t1:B-~, f55{JJ$1~~U r~rfr¥lt$81tl•t~/,l~Ji!rim~8{] ~~f 81M1l'tif5Go jj:57r, a:zjs:~fflffi:@81 
tl1tffl~q:t' ffi- ~ffltiiA1f ~81ft~1!, [1s];Jt~':1§j:fu~JJ)l Ttl•m~81 1J\ru1t◊ 

[0019J J:.;£ffi-mmtiirnft~1!R1HFfrJ79lE, ~, ~ R1 3 t51:mfflt1Jmo ~ 31:Y.mm?J"JJU rn 
1i#J Ji. id~ :it Cl) ~ C 3) 81 m1l*H4}l~ M, ffi-mtl :if P ffi = L;J_ zgg - mtl 7'.11~ 5 ii 81 M t45f P 
~B~~MM~ffl*◊Dtt~~~~mut~ftg~~lt~~~m~~lt~,frffi ·mutffl 
q:t ~ 3 j:{g;jlp fjtlj 51i~ u':J r ±' * H EHHfil 1~ lEp)T r ± u':J 51i~ 0 JJt:57r' ft*~ ffl ffi ru u':J m 1l 
tt~q=i.~m=mtt~~-mm2ttmtt1tffl~~ftg&,~JJt~=mtt~m-mtt~~ 
~ftglf~ffl~~~oimu~~~A~~~~~~~ftg1J~2ttmffl~~tt~~lE~­
~,11sJJJt~trffi-~ffl~-TIIT~WcIT1tt~~~ffl~ffl~~~ffl~,~~~~~lETB 
1ii1:o 
[0020] al:.J£tst8 81tl1t ffi ~ q:t' * [[j ~ffi J:l~ lE B{J ft~Jt' * ii.~ii Jl~ ff[ 81 ~~Jt' * ll1±Jg.~[[)mffl81riiJ m~~J'] v ct4, ii~nmm81~PJ m~~J'] v cts st, 1xJ~iiH:lU-r81 
~1'1 :it (4) ;ifP (5) o 
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[0021] 40<vd4<75 (4) 

[0022] 20< v d5<35 (5) 

[0023J Z'F.:zis:~m ffi~ 01t11tut~ er, ~ IEff! 2 151:mffltt;imffi=mffltii, Jt _§_ ~1~5 ~01 
M*4%m6{];i1HffUP EB /§'JBf~6{],rJf4%m6'9mtl6'9t1!1r*t1;Jm, Ll{fjiJE1k14:rt (4) 3fP (5), 

EB~~~M~~Kftffi-mffiffltp~~~~-~tp#m¾B.~.-~797~~/§'J*M* 
Af.Jffl•m~.~~l~~~IE~-~cr~m¾B-~o~~:zis:~fflffi~Af.Jffl•ffl~,~Mffi 
-mmm~m-mmm~~mmm~ftmFx~*~-~mm-mmm~3~mm~ftmFx 
~m~Ll&~m~~m~-~mm=m~m~2~m~~%m~~m~~~m~~m~. 
~~~~m•M~ffi~~~M~~iEB•~· 
[0024] ft r.j£ttffz;J 61tl1t1i~ tp' 1)U&%--Gm'mJf;mJ'.lJl.1f :v'J. 6'9ftml!t, * _§_llll[lf lJl [A] 
~m~ m ffiJ rr 0{] ftmFx~5_1a 0{] JT;i:lt 0 

[0025] ;jtU@ffi-t~ffl 61i!i'¥ 6'9 %)[:k' ~ ,R J:E::trn J: 61 Bft¾=:' ~ ltzJ±ih 1,tIEtrn Jr 61 {-&$ 5 
ft~ 0 !h Jr' ;P 09;P 6{]jj~ff' ff CCD ftwWrr, CMOS 1twWrr~t1½1J:;i;14 tp' fm5t;lij§',E 7 §t{iJJ;Ii'x: 
Afti@.g6{]ft~6{]A~tfa§&6{]ffitffi, epfoJ-r1~6'9±:Yt~fa§Fx (CRA :Chief Ray Angle). J.mtt 
~--tmffl 6'9 J:;£jj~ff 6'9mffl%:[:k, i~ MJl1t m~ t±:1 M61 ft~ [A] 1trnf 61AMm &~3±-Jh!q}$1j 
ft CRA A1ffi [1 rJ;J" ~Jl:L ~3±-Jh1q}$1j 1!11JA{] fflJ i!J.i'm~Bi A{]lJ,;\~ ep ~JJ (shc1di ng) Rf.JR~" 

[0026J tEJ:J£tstJ;J 0{]tl1t"ft~ er, tEi~ffi-m"ft0{]~Jie ~79 fl, i~ffi=m"ftlPffi - m"ft 
61if mfiUei5t79 f23 Rt' fjt;i&iiJELl r6'99k14;:I'.; (6) 0 

[0027] -4. O<f23/ fl<- L 5 (6) 

[002sJ 1k14:rt C6) ¾m rtE~lJii\tlfttJ~ 01 11, ~ tt01 IEl st, 4'-00 f~Jf:tihi~ft~t, ftoo~ 
ailfnB{t~!qJ$1Jft ltzf 6'9ffill rJ;J 6'99k14 o :t,mttJ:ll~fi "-1. 5", JnUffi=mffltnffi-mffl6{] 
ffl~ft~Fxffi~fffi-~ffl~iE~ft~Fxffi~~~.lzsl~~B-~~~iE~~.@~~-
7JOO, Fomiffi (back focal length) ~ff:, ~~x{t~J_:lttffm1tffl~611J,11HL !hJr, 11~61 
5JL\~1l oo 3f P -=f "f 1l oo jlf!S rtJ 11 oo iY!U C lE 7J rtJ ) ~ ail , xt Ll 1,i lE 11 ~, H _§_ 11 oo ~ ail ±l'J A, lzsl Jl:~ 
)({tLlfiilJ ltzJ61.Jmid1§~ 0 }tj-7700' *1~-f-rll~{J'r "-4. 0", JnU1f;fLl-f-tlftffl~611J,~ 1t, 
{E3_Fom lfe~~1L xt Ll EJ§fjffl -t-iNclitIJr~ituJtftJt ~1rn A tm 012: rs1. JHr, m ft urr [A] 4m '(;!Is: 

{WU~ ail' [:i;]~ftTID~ ail±l'JA, xtLl1~3!U l~t61m1t·t1f5~ 0 

[0029J ftJ::i£tstJ;J 01t11tm:~ er, fti~ffi=mm:0<J~JeiSt79 f2, it m-mffi01~ifeiSt79 
n st,fJtm1ilJsJELlrA<J1kftf:rt (7)" 

[0030] 0. 1 <f2/f3<0. 6 (7) 

[0031 J 1k14:rt c1) ¾ffl r ltzHt111~IE 1,~~niloo~ ail 011kf4 o ,b:il1ittJ:p~{[ "o. o ", mu 

ftffi-3lm ~ii er, .J:i:iliiE IY:J ffi-3lm IY:J ffi ---.3lm IY:J ff! IY:J ft~ Fx:t§ xt±ih~ 1~, lzsl ~, fl~ er IY:J 
-=t"f1too [p_]!J:m'(;!ls:iw~ c :v'J.7'r[A] ) ~ ailTTiT ft~~±~*, xt ~)_ 1,t rf 1-t~ o _-'tHr, m1too[A] J7!7'r[A] ~ 
ail, lzslJ1:~xiLl1~JU ltzf ~m1t·t1f3to jj-7JOO, lH~Trflifi" o. 1 ", JnUft~cr 01-=f"fftffirtJ 
iE7JlbJ~ ail' ft~R~J:E::±~A, xtLl11tIEfj~. !hJr, m1tffilbJiE7JlbJ~ ail' lzsl~tri~·tfm r 
ill xt Ll fi JU l~jf 61 m ft ·ti §t 0 

[ 0032J ftl:.J£ttt,1;i 0<Jt11i uEJ~ er, tEi~~1'ffi ~ * ~n 0{] ~ lfe W:79 r, ~~ *-~m ~ ~ li:e W: 
79 fl st, fft;i& 1i JE u r 01 ~ 14 :rt; cs) . 
[0033] 0. fi<fl /f<2. 0 (8) 
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[oo34J 1k14:i'\ (8) ~ffl T-tE~JJ/Uilfi m~ s<J 1J, ru 1t s<J IEJ st, ~Jf:l:-fu1r~it: 11~, 1100~ (ttJ 
l;:),R_ffi~~S1~14° yj)7r, ~{4:i'\ (8) tg)E:ffl ri4f f)\Jl1lm~ t±:IMS<Jft~ rPJ fl00S1A~1m It 
1rJHM-tF. CRA s<Jm!E pg S1~14o *~:tlJ:JIH!li"2. O", IJ1U*-~mS<JiEs<Jftg)!U§xtf ~1'm 
~ ~ tn s<J ft 1;S Ji¥ 5cl5J , 12il Jlt, iE s<J * = ~4!H1:I. s<J ft 1;S Ji tg xt±! ~1 o l2il .ut , .~ ~ ~4f JA:tJI 1111 ~ 
WMs<Jft~ rPJ1iOOS<JAMm /ttrJJwUtE CRA s<Jm IE pg, {§.11~ q:i s<JsJR~1tOO rPJ fft7JrPJ~ (ttJ, 
::i+ 1l 1100~ (ttJ~fi1~iE~H: C M1100rPJfft7'f rPJ~ (ttJ), xtLlff JU lYfR1M1i·t1~~0 yj-1f 

oo, *1t£f r ~~1e: "o. 5 ", oou:xt:t11t1i~ s1 1J,ru 1t~rfu, 1!3.xt LlEJ§1~Ji;m£e o ½5tr, xi DJ~4f fA 
t111tt~ t±:1Ms1Ye;~ rPJ1tOOs<JA~1m litmiua cM s<JtlL!E pg O IEuPt, ai~'ttm r IEs1111;~ 
±!1':, ~JltxtLl1i¥U t.$.PfD"Jr&1i:1'1f3~o 
[0035J a r:r£tt*ti s<J:t111 tt~ q:i, ai4f 11:rn] ~m:,TPJfni~m s11r MmNrr wJ'i f 45, i4 * /\ 
~m:fP*--t~tts<Jif AAmNewn £67 st, 1:it:®iiH:Ll r s1~14:f\ C9) o 

[0036] -6. 0(f45/f67(-1. 5 (9) 

[0037] ~{4:i'\ (9) ~fllf--tF.~lJ/H!1t m~ s<J ;J, ru 1t S"J IE] st' it ffi~~' B1i & ;fP1t 00~ (±fl 

-fr§utrJJr!iUa lPf s<Jmtm pg s11k14 o *jl:g:tll:.fii11t "-1. 5 ", JJH* ~ ~11rn.s1 m s"Jft~fit§xt 
rffi=mfflffls<JiEs<Jftg~ffi~~~,~Jlt~~~~ffi-mfflmmA~s<JiEs<Jftg~o* 
*-mtitil R1 ftmli~5cl5J' ll!U ~~1ifi§1~FnmNe' 1!3.xt Llnl:ff :tl1t ti~ R"J + .?Ht O yj jf,' ff:[ R1 
rai~:rP1if.$B1t:~:':±!1':, :H J=l. 1100~ (ttJ~fi1r%iE'1~JI, xtDJ1ifU lHS1AA1i·tif3~o ¥i-1r 
00, *1t£r r~~ft "-6. o ", IJ1UxtB1i&S"J1rt.iI, 1100~ (ttJ s"J1~.iI1ftLl, 1!3..iis<Jratr~±!1':, ~.tit 
xtLl1iiU lYfS1AA1t:1'1~~0 
[oo3sJ a..t:r£ts*tis1:ti1111~q:i, ai4f~1'1i~%Uns<Jg£ewn f, i4~/\m1J:rP*-tm 
ms<Jff AAmNewn f67 Pt, 1:iti&ilAAIJILl r s1~14:f\ c1O) 0 

[0039] -1.7(f67/f(-0.5 (10) 

[0040] ::k{4:i'\ (lo) ~ffl ftEi4hUl1tm~ KiMS"Jftt1 rPJ1iooS"JA~-Jmli1rJJ1ffrJtE CRA S"J 
mil pg s<JIEJst, ~Ir lPf:l:-fu11~LtEffi~1t, B1i&LlR.1i~S11k14o *~:tlJ:Ji11t "-o. 5", !JtU* 
-mfflffls<Jftmliffl~r~~ffl~~~s<Jftmliffl~~~o ~Jlt,~OO-~~$ffi$B• 

&±!1':, :H lliEs1rai1t±!1':, xtLlff JU ltfS<JM1t·tif3~o yj)7r, xt LlitJJ1.:tlftm~ t±:1!1s<Jft 
MrPJ.TiiJS1A!1mlitrJJwUtE CRA s<Jru!E pg O ¥J-jfTii]' *1t£f r]l~f]["-1. 7", Y1U~tUf rai~ 
sMt.iI, {!3.1J~q:t s<JsJR~ftOOrPJtm1tf~U~ (ttJ, :H 1l fir$ B{i&±~j;:, ~Jltxt Ll1iiU ~PfS<JAA 
1t·t1~~0 
[0041 J a..tJ£ts*tJ s1:t11t1i~ q:i, tti4f * /\m1is1~iiJ DH&r±19 v d6, i4*-tmiis<J~iiJ m 
~wn v d7 Pt,1:iti&1lAAIH:Llrs1~14:rt 01) ln c12) o 
[0042] 40( v d6(75 (11) 

[0043] 40< v d7<75 (12) 

[ 0044] * /\ ~ m;;f P *--t~ ti tEti1l m ~ q:t t-tJ M * Mtili1t 001~U s<J * ~ ~ m til O EB ~14 A 
(11) lP~{4:i'\ (12) ?!r~S11~B~S<JHt4WM~/\muUP~-tmm, ESJlt~':1§:l:-futrJJwLli"i-m 
m;q:tS"JB~, !i!~f:l:-fu1r%iE71"i-1i&o 
[oo45J a1:.J£tst-J;J s1:tJI1i 1i ~ q:i, * [[j ~m J:l~ it: s<J ~~Ji, tti4f ~1'ffi ~ ~ tn s<J ~ Ne 
wn f, i4f ffi[[Jmffls"J~Newn f4 st, 1JfJz'£1lAAIJI Ll rs1~14:f\ 03) o 
[0046] 1. 0<f4/f<3. 0 (13) 
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[0047] 1k14:i'\ (13) ~ffl T ft~Jttl11 ut~d1 lj\ ru 1t En ['pj st' lPftt 1,iiE$rn &1, 61 §&5fP 
ffitf 5t 611k14 0 h &r' 1k14 :r\ (13) -tg)Effl T it)AJI~ utYd±:1 M 6"1 ft~ [A] 1100 6"1 AM m 1i 1m mU 
ft CRA 6"Jffill pg 6"J1k14o *~tlJ:JIH! "3. 0", JnU*[9~tt6"Jif 6"Jft~l!t*§Mr~1'utY~ 
]HYE 61 ftffi ti~~~, 11'1 Jlt, 'jg 7 l PH'ilif11fIE ~1!t~, rm~ ;j,g ML'ilitl 11 * - ~4ffU!:i 61 if 61 ft 1S 
1t o a i~ t'r'r ,JL r , 1f :fU r ti 11 m ~ 61 1 J\ ru 1t, fg xt 12JJiJHi Fo g 1re o h & r , IT 61 rati:1t ±@tk , * H 
;g §ft$ftl :Yr ftW: R"J r"f TIIT~ j:_ pg 7J § & ' ~ Jltxt 12Mi JU l~f R"J P>G 1i·r1 ~~ 0 h - 7JOO' :trf~ T 
rf;lHe:" Lo", IJlU!'g~i~}JJiftHl~t±:l!JB1ft~fAJfiTIIT81Attmfi1l1JmUa CRA 81mll pg, 11:! 
x1t Ll Jtl: ff ti 11 ut ~ 81 1 J \ 1HL Y1 & r , ~§a$@ &r YtJR En 5Jll ~ TIIT tn r"f TIIT t' j=_ ;@ & , x1t Ll 1i JU 
~ Pf O':J J:ix 1i '1'1 §~ o 

[004sJ a r.J£tai'J;J 81t11111~ cp, %--L~ttJt1:r :m.s1ftg&, ai~~1'tt~ * tJEEn~lrr 
W:Jg f, i~*-t~tt81~1reW:Jg n st, f:ft:lzti~ )E Ll r 811k14:f\ 0 4) o 

[0049] -4. 0(f7/f(-0. 8 (14) 

[0050] 1k14:i'\ (14) ~ffl Tft~Jtt~{ttt~ 81 1J\ru1t En ['o]St' ~pftt11Jif B{i &5fP{tTIIT 
~ ffH 811k14 0 jjjl,' 1k14:f\ (14) fil~ffl ri~ N,Jl~m~ t±:l !t81ft~ fAJ{%Hfil81A!t faij fi1l1Jrl3Ll 
1£ cRA 81m:11 pg 81~14◊ :trn:BttJ:J~1a "-o. s", JnUxtB1t~8111Jif,t11ttt~8"J1J\ru1t~ 
lU' fl:! {till~ ffH 3E1i{1Jifttli ( m{tillfAJ if7J [A]~ ffH ) 'xt Ll1ifU lPf R"J m1ttt§~ 0 h&r' xt 
Ll~Mm•a~t±:lMEnft~fAJ-TIITEnAMmli~~acRAEJ{]M!lpgoh-1rTIIT,:tr*rr 
~~ft "-4. o", mu~§i~1'JJ11111~ WM81ft~ fAJ1t®81AMm1ttq1mua cRA 81m11 pg, 11:! 
xt Lliti:ff t! 11 m~ 81 11\ ru 1t o h :Sir, a[!] fJ)qj :ili rt!H-fr * 5 ft&tt ::k, * H ft®~ ffil 1t 1i11J if 
::f )E, xtrJ,f~fU GHf81m1t-r1§go 
[0051J aJ:J£tai'1J81t11ttt~cp, ai~11tttt~*tJE81g1reW:Jg f, i~*=~tttn*-~ 
mz:JaJ01ft$rnJ:o"JJEe~W:Jg D23 st, 1:ftmi~)ELl --ro11k14:f\ (15) o 

[0052] 0. 03(D23/f(0. 2 (15) 

[0053J 1k14:i'\ (15) ~ffl T ft~J:Vi'Jl1itt~ En 1J\ ru 1t81 roJst, lPftfu11iiE 11®~ ffil, rnti:3E 
LlR.Bfi128"J1kf4o :tr~uJ:~~fl'i" o. 2 ", JJlU~:5fLlrtl1ttt~8"J1J\ru1t, {J:!)(ll2J,11JHfjFo~lreo 
Y17r, if EJ{]rati:1ttl::k, ff _ft ft ill~ ffil1t1i{1Jiful!to l'oJSJ, ft ~1tf.!Bi1_z:tfl31it$B.&±l::k, xt 
~1i3!Ll lPf 81 mft-t1~g O 1j-7JTiiJ' :trf~T rll~{_[ "0. 03 ", VJU!'g §11Jli1¥Foffilie, {£1. {ITIIT~ ffH 

3E1i1'itlI::f )E, ff _ft 1-&$E1i&±@l'::k, xlLl1ifU ~Pf81mft't1§go 
[0054J aJ:J£m +JJ R1t111 m~ cp, ai~~1'tt~~ ~JE R"J g1re W:Jg f, i~ * - ~tttP* vq ~ 
ilzJaJ 81ft$rnJ:81£e ~ r±'jg D31 st, 1:ftmii#i Jt Ll r 811k14:f\ 06) o 
[0055] 0. 03(034/f(0. 2 (16) 

[ 0056] 1k 14 J'\ ( 16) ~ ffl T f :/jJ ~ Pf tfu i4J-1i 00 ~ illJ ' ffitf :1t 12), R.1-fr $ B 1i ~ 1m tu a ~ Pf O'J 

rri,itl pg 819k14o :tr~ii r.f;~{]i "0. 2 ", JJl!J!'g~1~ Tfft00{t~it1$~±811-fr$1"ri1t&, 11:!ftoo 
~ ffil5tf{HiIE::f )E, * HiE81ffitf5ttl A, ~.tltxt Ll1~fU lPf 81 m1t-t1~g O jj-7JTii]' :tr1~T 
rf;~m "o. 03 ", mu~£11JafjFo~1re, fg ft®~ ffil 1tfijf19IEuli, xt LlfijJU ~JJ81Mft'1'1§g o 
[ 0051J t~ :tm *~ m 1r ru 81t~ ft m ~, f§g PJJ;t~1~ -frft 11\ ru 81 t~• 11 ~, ~ ~Pf tt 1,J if 7 ~ 
{t~, Jl~ 1%'i1Hdt$, * Ht~§!J~1rr~A1J\ru61tl1%ztJLo 
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[oo58J oo 1 ¾*T*~JtHYJr:!l'l01~1'~Jillin:i'\, *7T-~fi~Ellii7u 1 01tiftm~01tl!:t~ta 
;J;jJ 0111&00 l7fl o 
[0059J ~ 2 ¾:zz7T-~ 1 J1tr~01t!1Jm~6"Jtl1J&s{J1J&~ o 

[oo6oJ 00 3 ft:*~00 1 Ji!r~01tl1itl~61J:ltTiiJ1J~,1ti~JH~¥611t~OOo 
[0061] oo 4 ¾*r*~JtHm:!l'l01~1'~Jlfun:it,*7T-~1!!i~Jlfui7u 2 01t1ftm~01tg,,i:~ta 
f jJ R"J 11& oo l!l o 

[0062J ~ s ~*7T-~ ,1 Jifr7T-61t~1t1~~01tl1t~s{J1t~~o 
[oo63J l!l 6 ¾:t<7T-l!l 4 J1fr7T-61tl1im~61J:Jtoo1J&,1JW:,1110jt011i&l!lo 
[oo64J l!l 7 ¾:Ar*~JtHm:!l'll't''.l~-i'~Jimnrt" *7T-~111~ht1Ju 3 i't''.ltlftm~i't''.lti!r~ta 
fjJ 61 ii& 00 00 0 

[oo65J 00 s ¾*7T-OO 7 Jifr7T-61tl1im~61tl1t&s{J11&00 o 
[oo66J l!l 9 H::*7T-l!l 7 J1tr~01t11lm~6"JJ:Jtoo1l¾::,1lW:,H1~:5t611lRl!lo 
[0061J ~ 10 ¾::¥:-t-:2Js:~fflffi:!l'l 01~1'~Jlfun:i'\, *~~111~Jlfu1Ju 4 01m11,m~s{Jtgr~tt 
t8 0111& TiiJ 00 o 
[oo68J l7fl 11 ¾*7T-l7fl 10 Jifr~01tlflm~01tl1t~01ft~l7fl o 
[oo69J l!l 12 ¾*7T-l!l lo rfr~R"Jtlfiffl~ R"JJ:JtTiiHJ&, 1lW:, Hf~:5tR"J1t&l!l o 
[0070] 00 13 ~*r*~ ffl ffi~ 01~1'~Jlfu7f j'\, *~~fl~JlfufJU 5 61ffi1lti~ s{Jtf!t~ta 
;j;jJ 6111& 00 [!] 0 

[0011J l!l 14 ¾*7T-l!l 13 Jifr~01t!ftm~01tl1l&6"Jfl&l!lo 
[oonJ 00 15 ¾*7T-00 13 Jifr7T-61tiftil~61J:Jtooft~,1t~t,Hf~:5t611l~OOo 
[0013J l!l 16 ¾::¥:r*~fflffi:11'101 -t~llfu1T:i'\, ~7T-~fi~JlfuWu 6 01t111,m~s{Jt1~ta 
ti-J 01 it 00 [!] 0 

[0014J 00 17 ¾*7T-00 16 Jifr~s1tl{tm~B1t~1t&B1ft&OO o 
[0015J 00 1s ¾*7T-00 16 Pfr7T-B1tlfim~61:F:ltoofi&,11W:,H1~:5t6111&00o 
[0076] r-1~-w,~ 
[0077] Gl :*~filmtii 
[0078J G2 =*=;i!HltJ:i 
[0079] G3 :* - filmtii 
[0080] u =*~film 
[0081] L2 =*=fil1i 
[0082] L3 :* -film 
[0083] L4 :*[[l;i_~m 
[0084] L5 :JfElifilm 
[0085] L6 :*;\~m 
[0086] L7 :*-G~m 
[0087] 10 dJ!ftJ=, 

~17f~~~15"A 
[oo88J l2J r, ~ ~JUft l!l wtff1-w, ~ xt:;;Js:~ m $Ir~Jl~1trtr1~ R"J~1'~Jlfunrt o 
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[oos9J 00 1,00 4,00 7,00 10,00 13 LlR.00 16 ¾~~:z!s:~Jlfu7f:B'.:B"J~fi~Jlfu1YU 1 r~ 6 s"J 
1111 -~ B"J ffi~fattJ s"J• TIIT lfil O {I~-~~ {l'i~ME 1Yu B"J ~*-~ tattJ $:,t§ [Pj' 11s] J1t' {£Jlt~ 

OO~ffi~~Ml~-~-®~*~~:z!s:~Ml!:7f:B'.:~ffl-tt~~-~AA~" 
[oo9oJ ftp 00 1 Ji!~~, :z!s:~1Jfu7f:B'.:~:tl1141~JA!fmi,$:1W~ fPJ11TIITfW~1;& lJCMrJLl Ji~ iE ~ftffi!i 
B"Jffi -mtJHil G 1, A~· iI B"J ft gfi B"Jffi=muHil G2, A~· ff:t B"J ft g fi s"Jffi - muHil G3 ITiHiJ 
AA O ftffi - mtJHil G3 ;¥P:t!.5c{~ R"J11TIIT TM z:.i'sJ~:'!.imftJt 10 0 tlfrjJ Ll/i1ii'~i~1Jift)t 10 0 

[ 0091 ] ffi - mt.i'Hfl. G 1 fA !Im~ fWHHt 1:CUJC 83 ~ ~ iE B"J ft 1tfi B"J * - mt~ L1 ' ~ ~ ff:t B"J ft 
g&s"Jffi=mut L2,Jl,~ff:tB"JYtm&B"Jffi-mut L3 ttJAAo ffi ·mut L1 ¾!fm~iYl~~TIITs"J(ttJ 
.$ .'f. 1.?:: r 1 lP 11 TIIT iYlW>J TIIT u':J illJ .$ .'f. 1.?:: r 2 f~ 7'l iE u'>J % tit, % J:& ft ft !frn x u'>J ~ft :l5: ~45- 8 TIIT lJl fPJ !Im 
i,1s:OO~~Rmtt~%~.~m-mttL1~%~#~~r:z!s:~ffi~JJfu~1~%~o~~m­
~- L1 s"J;t:t{mlf~i:ks"J-,t,'(yff, ft~ffi~JJfu'iYLJ 6 ~ ~~ (ttJ.$+H: r 1 )fP (ttJ.$+1.?:: r2 $7'Jitt 
B"J%tit' §P{[ft!frn X B"J i;ft:l5:7'Ji45- [1J]ffilJl ibJ!ft;Ji,$:fWLl B"J~ faJ ±ftil B"J%t1ts"J1Yu-f- 0 ~iJlt Ll:>'r' fp 7'J 
ffi-mtt L1 sf.JHJ:l:k, ili PT Ll¾ (ttJ.$.'f-1.?:: r2 7'1:ff:t Bf.JHJ~, §P-ffft!frn i;ft:lli:3/sxx 8mttsf.JHJ~o 
rlt :P [, , 7'J 7 5!:! ~ 51f :l:ili ~ Jill :ti 1l ffi ~ B"J I Ml'Ht, 1:ft ;i! it ffi - mffi L1 % AA 7'J ft ft !frn i;ft:lli: it 8 TiiJ 
lJlfPJtm1tflilUB"J~ faJ mmB"J%~o 
[0092J ffi=~ti L2 ¾4m~fJilLl R"J®R"J (ttJ.$.'f-1.?:: r3 3/sffi., 1i®fJi1Ll R"J®R"J (ttJ.$.'f-1.?:: r4 3/s iER"J 
%~, %AAttft!frn X ~~ftJ5:7'JxX[1JJ~{IB"J%~o rlt:Pr, ~=~41 L2 B"J%~#'1~1Slzr:z!s:~fl 
~Ml!:1Yu 1 B"J%~o ffi=mtt L2 B"J%i:k¾1iTIITfJilUB"JTIITs"J(ttJ.$.'f.1.?:: r4 7'JiIB"J%~~PPT, ill PT 
Ll¾ (ttJ.$.'f-1~ r3 7'1 iEB"J%:!;k, ep ftft!frn x s"J M:lli:~tfli TIITlJl fPJW~fJil~ s"J~ faJ i~mB"J%:l:ko JJc 
m~ME~2~6¾ffi=~m~~%~T'JtEft~x~m:lli:ffl8TIITfflfPJtm~oo~~J=J~m~ 
%~B"11YU-t-o 
[oo93J ffi - iim L3 J%t?JJ~fJilLl 01TIIT01 db .$.'f-1.?:: rs T'Jffi., 11TIIT fJilLl 01TIIT01 db .$.'f-1.?:: r6 7'1 iE 01 
%~,%AAttft~x~m:l5:7'JxX[1JJ~tt~%~o~ffi-~ttLl~%~ili~~r:z!s:~ffi~JJfu 
Wu 1 B"J J 1i ix o ~ ffi ~ JJfu 1YU 3 ¾ ffi - ~ ffi L3 B"J J 1i ~ ¾ (ttJ .$ + 1.?:: r 5 ;f P (ttJ .$ + 1.?:: r6 fl~ 7'1 ffi. B"J 
%tit' §P{£fttrn X B1 ~ft:l5:it[1J]ffilJl [P]t?JJ~fW~ B"J~ faJ ~mB"J%)!:kB11YU-t-' ~{l'i~Ml!: Wu 6 )Effi • 
~- L3 S"J%~¾ (ttJ.$.'f-1.?:: r5 lP (ttJ.$.'f-1.i r6 f~3/siEB"J%~, §P-ff:3/t!flll X S"Ji;ft:lli:it 8 @lj!J] fPJ 
!fm~1W~ s"J~ )=j ~41 s"J%i:k B"117U + o 

[0094] ffi =mm:til G2 1'}.!fm{tflilU3f ~tf;&{,'.!C 83 A~· iI B"J ftgfi B"Jffi [9mm; L4, A~· ff:t B"J ft 
gfiR"Jffi n~ffi L5 ttJAA o ;t:t ~, ffi rnl~ffi r A ¾!fm~{JilU R"JTIITR"J (ttJ.$.'f-1~ r7 ;¥P{iffifJilLl R"JTIITR"J 
(ttJ.$~~r8$7'Jffi.~%~,%AAttft~X~i;ft:l5:ffl[1J]ffifflfPJtm~OO~~J=J~m~%~offi 
[9~ut L4 .R~Ytg&1siE, IJ!~~~nJ~%AA7'Ji'5-1~%~0 {1=7'Jffi[9~1i L4 B1%~, 11UftP!Qr:iJLl 
¾ illJ -¥.'¥ii': r 7 lP illJ -¥ .'¥ 1£ r8 f~ 7'J iE u':J % ;j:k ' § p fr ft !frn X [t'j ~ft :l5: ~45- 8 TIIT lJl [PJ !Im~ {Jil~ [t'j ~ faJ 
~-~%~o~ffi~Ml!:~6¾~[9~ttU~%~~1=Eft~X~ffi:l5:ffl8TIITfflfPJtm~OO~ 
~ faJ ~ m B"J Jf~ i:k s"J 1Yu-f- o 
[oo9sJ ,Jj-7f TIIT, ffi n~m L5 JE:t?;J i,is:fJil~ B"JTIITB"J (ttJ .$.'f-1.?:: r9 lP11 TIIT fW~ s"JTIIT ~ (ttJ .$.'f-1.?:: r 10 

$3/siE~%~,%AA-ffft~x~m:l5:W8TIIT~fPJtm~OO~~J=Jmtt~%~"~ffinmtt~ 
s"Jftmfim PJ Ll7'.J iE o tt:Pf,, M ~1t~s"J eu+11tiEs"JxJiL~ tB ~, 1:ft;i!ffi [9,m:ffi L4 lPffi nm 
• L5 B"Jftg&~if§ [Pj 0 
[0096] ffi - ~titil G3 1'}.4m~fJilLl3f~bi;&{,'.!C ~ Jl~ffi. R"JftmliR"Jffi/\~li L6, Jl~ffi. R"Jft 
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~Ji6"Jffi--t~ffi L 7 tJJJJx; o ffi/\~ti L6 ~to/Jt1s:1Y!~ s"JTIIT6"1 (±H.$+1£ r 11 3fP fiffi1~~ 6"1TIIT6"1 (±fl$ 

~1£ r 12 t'~ 7'J iE 6"1 %tK, % nx;{£7t~ra x 6"1 i;Jtm::i4f 8 ffilJJ [A] t?JJ i$: f~Ll 6"1 ~ J=J mtt 6"1 %tit o yj :Jr, 
ffi--tmtt L 7 ~4o/Jt1s:f~Ll 6"1®6"1 (±H.$~1£ rl3 3fP1JTIITf~Ll 6"1®6"1 (±H.$~1£ rl 4 i~7'J if 6"1%i:k, % 
Mfr ft $ra X s"J ISft J5: i4f tti TiiJ !j!}] [A] t?JJ 1,$: i~~ 6"1 ~ J=Li1Hi 6"1 % ix O Jlt j r ' ffi /-, m ti L6 6"1 ft ffi 1! ill pJ 

L;},7'JK.~ffi~DfuM2~ffiAmm~B"17t~Ji~Ks"JM~o 
[0091J aJ:J£ffi /\ mm L6 3fPffi--tmm L7 ql, t?JJ~ 1~u R"JTIIT 3fP 11 TIIT 1~u R"JTIITHi M7'J Jl1ftjj ,12 
61 ~ FJ::frnf % iR:' * R % M 7'J llif[ * }kft !fra X tR [A] mtl Jj!fj :in$ iE 61 ft~ 1! ~ ~M 61 %~u-:: 0 ifil tt ffi 
/\mtt L6 3fnm-1::;mtt L7 fafr Jl1r61~i+61HitK, :.f ,R~!fraJ:61B1l~, :i± ~~t:tt11f,~iE!fra:1'r61 
1-Er.$ Bft~, * _§_~':1§tti4f Jkt11i m~ t±:1 MiY:17t~ [A] ftTIIT rM iY:1 AMj§ Jttmtrua cRA <cRA = 

Chief Ray Angle) 6"JnlJ!~I pq o 
[0098] .ut:111,, tE:z!s:~fi~JJffifJLl 1 61tl1lm~ ql, ffi/\~m L6 JfPffi--t~ffi L 7 6"Jt?!Jt1s:i~Ll 61TIIT 
f P ft Tio i~Ll 61Tio61W31' TIIT 7f3 nx; 7'J Jl1f tjj ,12 61 ~ Ff31< Tio %)[;IC fg* &, rm~~ W31' Tio t'~ % nx; 7'J Jl1f 
Jjj ,12 6"1~Ff3ft.TIITHHK" ~P1lJl1ftjj ,12 6"1~FJ3ft.ffi7f3ix6"JTIIT ,R ~:iZ ®ffi ql 6"1Jit-1", ill f§t~i0 :iZ 
~~s"J~ffi~-,t.~ffi%nx;~llif[*~ft~X~[A]~ffi~:in$~s"Jft~J!~~s"J%~s"J~ 
m O yj :11r, 1lt~ fafr ~* 617t"¥:·t1f§t, t11i m~ 6"1 1J\:1t'Ht61f_%&, *&, rm ~xt* /\mm L6 f o* 

1-, _:2K,i,o't. l 7 '11- im -ti;:J S -um !Ji'. , tz.1e1.tfi "" o 

[0099] :zjs:~)Jfu~~6"1:tlf~Ht~~~t@L;), r?!r~B"Jid~~ (1) ~ (16) 0 

[0100] 40< v dl <75 (1) 
[0101] 20< v d2<35 (2) 
[0102] 20< v d3<35 (3) 
[0103] 40< v d4<75 (4) 
[0104] 20< v d5<35 (5) 
[0105] -4. O<f23/fl<-1. 5 (6) 
[0106] 0. 1 <f2/f3<0. 6 (7) 
[0107] 0. 5<fl/f<2. 0 (8) 

[0108] -6. O<f45/f67<-l. 5 (9) 

[0109] -1. 7<f67/f<-O. 5 (10) 
[011 0] 40< v d6<75 (11) 
[0111] 40< v d7(75 (12) 
[0112] 1. O<f1/f<3. 0 (13) 
[0113] -4.0<f7/f<-0.8 (14) 
[0114] 0.03<023/f<O. 2 (15) 
[0115] 0.03<034/f<O. 2 (16) 
[0116] Jt ql, 

[0117] V dl :ffi-J!m Ll 6<J~aJ _IT!~ 

[0118] v d2 =ffi=~m L2 s<J~ar V!~ 
[0119] v d3 : ffi - ~- L3 6<J~oJ _IT!~ 

[0120] v d4 =*[[Imm L4 6<J~ar V!~ 
[0121] v dfi :ffi_=fijf'ti L5 R<J~aJ _IT!Jj/: 
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[0122] v d6 :m/\~m L6 s<J~oJ !JU& 
[0123J v d7 :m-tmm L7 s<J~ar vu& 
[0124J f =~1'tJtY~*~JEs"JmEe 
[ ] fr,'r~~2&r."'- r'rf-t{:r::l,Jr=; 0125 fl :51'} mtm L11=1'J,.,,JJ:'.e 

[0126J f2 =m=mm L2 s<Jg&e 
[01 nJ n =* - mm L3 R"JmEe 
[0128J f,1 =*[9:iJHl u s<Jm£e 
[0129J n :m-1::;mm L7 s<JmEe 
[0130J f23 =*-:.;~m L2 lom-:i~m L3 o~if):Jx.~JEe 
[0131J f4s ::m[J]mm L4 ;r:o:mnmm Ls s<JirMg&r 
[0132J f67 =*;"~m L6 :fom--t~m L7 s<Jif MgJEe 
[0133J D23 =*=~~ L2 ;¥om ·~~ L3 zJBJs"JfttraJ:s<JEe/i/J 
[0134J D34 :m-.mm L3 lom[J]mm L4 zJ8Js1fttraJ:s<JEe1'Z:.J 
[0135J JLU1[,, ~fMJf ii tE-1.J£AHk14:rts<J:i:$, J.mttti'L~51ltihii tEl:.J£ .§-~14:it, ~~$1B31J 
1i iu ~ ,£1d4 :rtxt g s<J 1t m 5(.t~ 0 

[0136] a:zt:~~7J:it rf1' m ~F:f3filiH0 M J ~m1iR"JmuliliI O tE~fttfli7JfAJ R1tftt7'J 7,, ~ft 
tfll*1f.B<J7JfAJ S<J r§'Jlt79 H, ~ii*~79 k, ~F:f:fuiJ *~79 Al' A5, As, A10, A12, A11, A1sSt, iittr 
rt::zz~i3: ~mmIDJiJT*ffl s<J~~:Etrnf%~o 
[0137] Jt 1 

[0138] 

[0139J -ritf, :zz~*~hllI1f:itiY:1:NI1iHJtYdr':1~m~hllIWIJ o a,£~f1'i~hl1IWIJ ~, f :zz~~1' 
m~~~~m~,~o:zz~Fffi,w:zz~~~~ffio i:zz~M~~~ff~~~rnf~~,r:zz 
~ (ttJ$+{L d :zz~fttraJ: Bf.J~mrnf:zJA] Bf.J!Ee rt C rnf ['A]~ ) , nd =zz~1JT M$, v d *~~aJ .D:! 

~o Jltjf-, ~ft:1Jo7 *( £%) Bf.Jt1%B<Jrnf~%:zz~JE~F:E1rnf o 

[0140] ~{1'[~~,Wlj 1 

[0141J iv, t-=zz~~:zt:iftYd&tmo 
[0142] f = 7. 18mm, mo = 3. 0, w = 29. 1 ° 

[0143] --"!'L{ft mm 

[0144] rnf~tm 
[0145] 
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JrJ iiir;- i r d nd vd 
(4h00) 00 00 

1* ( j[,J~ ) 2. 137 0.876 

0.082 

1. 5346 56. 1 (= v d1) 

2* 12. 503 

3* -525. 874 

4* 8.206 

5* -116. 694 

6* 19.254 
[0146] 

7* -4. 712 

8* -2. 361 

9* 17.655 

10* 13. 764 

11 * 12. 387 

12* 6. 010 

13* 33. 769 

14* 3. 536 

15 00 

16 00 

< 1ioo ) 00 

[0141J ~~fsfrnH&ffl 
[0148] ~ 1 00 

0.315 1.6355 

0. 602 (=023) 

0.856 1. 6355 

0. 464 (=D34) 

0. 762 

0. 105 

0.510 

0.279 

0.483 

0.418 

0.500 

0.200 

0.200 

1. 249 

1. 5346 

1. 6355 

1. 5346 

1. 5346 

1. 5168 

24. 0 (= v d2) 

24. 0 (= v d3) 

56. 1 (= V d4) 

24. 0 (= V d5) 

56.1(=vd6) 

56. 1 (= v d7) 

64.2 

[0149] k = 0. 000, A4 = -1. 269E-03, A 0 = -1. 041E-03, A 8 = -6. 082E-04, 

[0150] A10 = -1. 066[-03, A 12 = 5. 675E-04, A 14 = -3. 136E-04, A 16 = -1. 053E-04 

[0151] ~2® 

[0152] k = 0. 000, A1 = -7. 459E-02, A 6 = 3. 177E-02, A 8 = -1. 722E-04, 

[0153] A10 = -2. 787E-03, A 12 = -1. 500E-03, A 14 = -2. 828E-04, A 16 = 2. 980E-04 

[0154] ~ 3 00 
[0155] k = 0. 000, A4 = -7. 996E-02, A 6 = 6. 597E-02, A 8 = -5. 313E-03, 

[0156] A10 = -3. 986E-03, A 12 = -6. 224E-04, A 14 = 5. 170E-04, A 16 = 8. 386E-05 

[0157] ~ 4 00 
[0158] k = 0. 000, A4 = -2. 982E-02, A 6 = 4. 276E-02, A 8 = -2. 541E-03, 

[0159] A10 = -2. 635E-03, A 12 = 1. 060E-03, A 14 = 2. 993E-04, A 10 = 4. ll0E-04 

13 
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[0160J m5ID 
[0161] k = 0. 000, A4 = -5. 158E-02, A 6 = 2. 715E-03, A 8 = -1. 639E-03, 

[0162] A10 = 1. 341E-03, A 12 = 8. 514E-04, A 14 = 5. 026E-05, A 16 = -3. 478E-05 

[0163] m 6 TIIT 

[0164] k = 0. 000, A4 = - 1. 784E-02, A 6 = 1. 970E-03, A 8 = 2. 539E-04, 

[0165] A10 = -3. 310E-04, A 12 = -1. 014E-04, A 14 = 2. 088E-04, A 16 = -4. 369E-05 

[0166] m 11:m 
[0167] k = 0. 000, A4 = 2. 912E-02, A 6 = -7. 102E-03, A 8 = 5. 92%-03, 

[0168] A10 = -2. 531E-04, A 12 = -3. 260E-03, A 14 = 1. 780E-03, A 16 = -3. 061E-04 

[0169J :;g 8 ID 
[0170] k = 0. 000, A4 = 8. 806E-03, A 6 = 9. 910E-03, A 8 = -4. 654E-04, 

[0171] A10 = -3. 451E-03, A 12 = 2. 664E-03, A 14 = -6. 962E-04, A 16 = 5. 407E-05 

[01nJ m 9 ID 
[0173] k = 0. 000, A4 = -3. 991E-02, A 0 = 8. 162E-03, A 8 = -5. 350E-03, 

[0174] A10 = -9. 445[-05, A 12 = 9. 071[-04, A 14 = -2. 112E-04, A 16 = 1. 218E-05 

[0115J m 10 ID 
[0176] k = 0. 000, A1 = -3. 411E-02, A 6 = -1. 380E-03, A 8 = -6. 512E-05, 

[0177] A10 = 1. 677E-05, A 12 = 1. 676E-05, A 14 = 2. 441E-06, A 15 = -6. 710E-07 

[0118J m 11 ID 
[0179] k = 0. 000, A4 = -3. 657E-02, A 6 = 9. 329E-01, A 8 = 1. 629E-01, 

[0180] A10 = 1. 382E-05, A 12 = 2. 057E-06, A 14 = 3. 601E-07, A 15 = -8. 717E-08 

[0181J m 12 ID 
[0182] k = 0. 000, A4 = -1. 325E-02, A 6 = -1. 573E-04, A 8 = -8. 403E-05, 

[0183] A10 = -9. 963E-07, A 12 = -1. 366E-06, A 14 = -1. 165E-07, A 16 = 3. 426E-08 

[o184J m 13 ID 
[0185] k = 0. 000, A4 = -2. 772E-02, A 6 = 7. 343E-03, A 8 = -1. 330E-03, 

[0186] A10 = 1. 028E-04, A 12 = -1. 210E-05, A 14 = 1. 664E-06, A 10 = -7. 563E-08 

[o187J m 14 ID 
[0188] k = 0. 000, A4 = -5. 223E-02, A 6 = 9. 961E-03, A 8 = -1. 759E-03, 

[0189] A10 = 2. 358E-01, A 12 = -2. 025E-05, A 11 = 9. 610E-07, A 16 = -2. 007E-08 

[0190] fl = 4. 68mm 

[0191] f2=-12.71mm 

[0192] f3 = -25. 94mm 

[0193] f4 = 7. 951mn 

[0194] f5 = -103. 56mm 

[0195] f6 = -22. 43mm 

[0196] [7 = -7. 43mm 

[0197] f23 = -8. 31mm 

[0198] f45 = 8. 51mm 

14 
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[0199] f67 = -5. 491mn 

[0200J Ll r*~~id~rt:sf.Jil'i 0 

[0201] f23/fl=-l.77 

[0202] f2/f3 = 0. 49 

[0203] fl/f = 0. 65 

[0204] f45/f67 = -1. 55 

[0205] f67 /f = -0. 77 

[0206] f4/ f = 1. 11 

[0207] f7 /f = -1. 04 

[0208] D23/f = 0. 084 

[0209] D34/f = 0. 065 

[0210J J!i-¥, J!s:~11'i~!WI17U 1 sf.Jtl1tm:ikjwJ,'iJ:5£~jf;f~rt;o Ndi~3ftm u sf.J~~f~Usf.J 
ooiU~oo IM 7'.11CB"Jft$rnJ:sf.J~e1~i ( ;;mftJ=, 10 ~2'.t=c~~ *l!t) ~ 7. 83mm, ~J,Dl 7t~ftm 
~sf.J1J\~1-L 
[ 0211 J Kfl 2 ::!k r ~ 1J'r ~ ln!117U 1 sf.J ti ft m ~ , ?J\. 7'.I -=f + 1J rAJ to 5Jll ~ 1J rAJ * ~ t±:1 ~ ~1t ~ t§ 
xtr~:k1t~ Rf.J tt H ( Ll rlt7'J" 1t ~ tt H") xt m Rf.JtiHJ~ ( ft I!! 5' I!! 8, I!! 1 LI!! 14 LlR. 

I!! 17 q=l-WJB Fru) o 111'r, 1!13 *r~fl~ln!1flfU 1 61.Jtlfl 4Jt~, ?J\.jjlJ*~ t±:\J1oofl~ (mm) , fltt 
(mm) LlR.rn;~ (%) o -ai! ~f;l~l!I q=l, -atJf;l~l!];f,UJ1ooft~l!I q=l*~WJ::J g ~ (436nm), 

d ~ (588nm), C ~ (656nm) Bf.J~ii*Mmsf.Jfi~.m, ft~~l!I q=l7J\.J31j*~t±:\5Jll~fioo S Sf.J 
1l~.mlD-=f"f1loo T sf.J1l~.m C -al!! 6, I!! 9, I!! 12, I!] 15 l:JR.1!118 q=lillif§IEl) o ~□ 1!12 :if□ 

1!13 faJT~, il!B1:t~fi~JwI17U 1 sf.J:tl1Jii~ ~~Ht!111~iE7 ~11~◊ 
[0212] ~1i~Jn!1{71j 2 

[0213] [;,,l r *~~J!s:ii~~i@o 
[0214] f = 5. 441mn,Fno = 2. 2, w = 36. 3° 

[0215] •1:fI mm 

[0216] Tii]JjiJ!iif 
[0217] 

15 
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ooii&~ i r d nd vd 
( ~noo) 00 00 

1 * ( }G)if] ) 2.037 0. 916 

0.056 

1.5346 56. 1 (= v d1) 

2* 

3* 
4* 

5* 

6* 

7* 

8* 
9* 

10* 

11 * 

12* 

13* 

14* 

15 

16 

( 1too) 
[0218J ~~:Ef TiiH&ffl 
[0219] % 1 00 

17. 722 

89. 558 

9. 329 

-43. 041 

252. 636 

-4.082 

-2. 345 

30. 893 

9. 990 

7. 396 

7. 529 

35. 369 

3. 585 
00 

00 

00 

0. 297 1. 6355 

0. 397 (=D23) 

0.579 1.6355 

0. 291 (=D34) 

0. 780 

0.037 

0.510 

0. 208 

0.561 

0. 236 

0.500 

0. 200 

0. 200 

0.832 

1. 5346 

1. 6355 

1. 5346 

1.5346 

1. 5168 

24. 0(=vd2) 

24. 0(=vd3) 

56. 1 (= V d4) 

24. 0(=vd5) 

56.1(=vd6) 

56.1(=vd7) 

64.2 

[0220] k = 0. 000, A4 = 1. 278E-03, A 6 = -1. 344E-03, A 8 = -6. 049E-04, 

[0221] A10 = -9. 928E-04, A 12 = 5. 549E-04, A 14 = -3. 389E-04, A 16 = -1. 053E-04 

[0222] ~ 2 00 
[0223] k = 0. 000, A4 = -7. 369E-02, A 0 = 3. 182E-02, A 8 = -2. 362E-04, 

[0224] A10 = -2. 772E-03, A 12 = -1. 452E-03, A 14 = -2. 374E-04, A 16 = 3. 103E-04 

[0225] ~ 3 00 
[0226] k = 0. 000, A1 = -8. 231E-02, A 6 = 6. 611E-02, A 8 = -5. 107E-03, 

[0227] A10 = -3. 861E-03, A 12 = -5. 837E-04, A 14 = 5. 444E-04, A 16 = 1. 194E-04 

[0228] ~ 4 00 
[0229] k = 0. 000, A4 = -2. 913E-02, A 6 = 4. 127E-02, A 8 = -2. 459E-03, 

[0230] A10 = -2. 343E-03, A 12 = 1. 134E-03, A 14 = 2. 487E-04, A 15 = 3. 403E-04 

[0231] ~ 5 00 
16 
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[0232] k = 0. 000, A4 = -5. 270E-02, A 6 = 3. 670E-03, A 8 = -1. 855E-03, 

[0233] A10 = 9. 253E-04, A 12 = 6. 531E-04, A 14 = 5. 241E-05, A 16 = 3. 456E-05 

[0234J ~ 6 ID 
[0235] k = 0. 000, A4 = -1. 418E-02, A 0 = 2. 764E-03, A 8 = 6. 929E-04, 

[0236] A10 = -1. 418E-04, A 12 = -2. 387E-05, A 14 = 2. 459E-04, A 16 = -2. 662E-05 

[0237] ~ 7 00 
[0238] k = 0. 000, A1 = 3. 18,1E-02, A 6 = -6. 312E-03, A 8 = 5. 993E-03, 

[0239] A10 = -2. 065E-04, A 12 = -3. 225E-03, A 14 = 1. 791E-03, A 16 = -3. 069E-04 

[0240] ~ 8 00 
[0241 J k = 0. 000, A4 = 9. 352E-03, A 6 = 9. 939E-03, A 8 = -3. 373E-04, 

[0242] A10 = -3. 412E-03, A 12 = 2. 668E-03, A 14 = -6. 963E-04, A 16 = 5. 389E-05 

[0243] ~ 9 00 
[0244] k = 0. 000, A4 = -4. 199E-02, A 6 = 7. 392E-03, A 8 = -5. 501E-03, 

[0245] A10 = -1. ll0E-04, A 12 = 9. 072E-04, A 14 = -2. 104E-04, A 10 = 1. 245E-05 

[0246J ~ 10 TIIT 

[0247] k = 0. 000, /\ 4 = -3. 196E-02, /\ 6 = -8. 737E-04, /\ 8 = 3. 4fi2E-05, 

[0248] A10 = 2. 494E-05, A 12 = 1. 701E-05, A 11 = 2. 379E-06, A 16 = -6. 898E-07 

[0249] ~ 11 00 
[0250] k = 0. 000, A4 = -3. 494E-02, A 6 = 9. 838E-04, A 8 = 1. 285E-04, 

[0251 J A10 = 1. 011E-05, A 12 = 1. 781E-06, A 14 = 3. U0E-07, A 16 = -1. 0l 7E-07 

[0252] ~ 12 00 
[0253] k = 0. 000, A4 = -1. 149E-02, A 6 = 1. 483E-04, A 8 = -8. 259E-05, 

[0254] A10 = -4. 430E-06, A 12 = -1. 733E-06, A 14 = -1. 292E-07, A 16 = 3. 717E-08 

[0255] ~ 13 00 
[0256] k = 0. 000, A4 = -2. 715E-02, A 6 = 8. 014E-03, A 8 = -1. 326E-03, 

[0257] A10 = 1. 028E-04, A 12 = -1. 206E-05, A 14 = 1. 663E-06, A 16 = -7. 748E-08 

[0258] ~ 14 TiiJ 
[0259] k = 0. 000, A4 = -4. 908E-02, A 6 = 9. 595E-03, A 8 = -1. 765E-03, 

[0260] A10 = 2. 3fi8E-04, A 12 = -2. 026E-0fi, A 14 = 9. 640E-07, A 16 = -1. 996E-08 

[0261] fl = 1. 22mm 

[0262] f2 = -16. 41mm 

[0263] f3 = -57. 82mm 

[0264] f4 = 8. 91mm 

[0265] f5 = -23. 451mn 

[0266] f6 = 317. 09mm 

[0267] f7 = -7. 50mm 

[0268] [23 = -12. 71mm 

[0269] f45 = 14. 46mm 

[0270] f67 = -7. 92mm 

17 
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[ 0211 J ~ r ~~ ,§-1k{~ :i'\ S'J f]L 
[0272] f23/fl = -3. 01 

[0273] f2/f3 = 0. 28 

[0274] fl/f = 0. 78 

[0275] f45/f67 = -1. 83 

[0276] f67 /f = -1. 46 

[0277] f,1/f = 1. 61 

[0278] f7 /f = -1. 38 

[0279] D23/f = 0. 073 

[0280] D34/f = 0. 053 

[0281 J i:kf¥, *~fi~!Jfuf7U 2 S'Jtl1l#L~di JEJ:J£~1k{~:i'\ o JJJg ~ ~ffi L1 S'J!f:m~f~~ S'J 
oo:¥U1too IM jglts"J1t$rnJ:s{]Ji1e/i/J ( ~ft}, 10 )E~h=(~~ *lt) JE 6. 53mm, ~JJ)l Ttlft~ 
~s"JiMtHL 
[0282] 00 5 *r~1J[~)Jfufylj 2 S'Jtl1tffi~, ~~t±:l "j~i%') ~~ H xt@s{]t-J1%zft, 00 6 Jt§lj~ 

~ t±:\:E:frnf 11t~ (mm), ft~ (mm) ~E(rai1t ( % ) o ~D Pf! 5 !fl! Pf! 6 ?Jr~, imrl*~fJ'[~)Jfu ,Wlj 2 S"J 
tl1t 1Jt~ tl!i !~Jf:l:1M1J iE 7 i5- ft~ o 

[ 0283 J ~ fl'ty; )Jfu fylj 3 

[0284J ~ r~~~*tl~~~ o 

[0285] f = 6. 32mm, Fno = 2. 6, w = 32. 3° 

[ 0286 J • {tr mm 

[0287] ®~If 
[0288] 

18 
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ii!~-;- i r d nd vd 
( 4hiil) 00 00 

1* ( itl~ ) 2. 081 0. 680 

0.080 

1. 5346 56. 1 (= v d1) 

[0289] 

[0290] 

2* 
3* 

4* 
5* 

6* 

7* 

8* 

9* 
10* 

11* 

12* 
13* 

14* 
15 

16 
( 1tdr! ) 

~ F:ff TirB&ffl 
~1® 

20.921 

70. 779 

8. 233 

-7. 147 

-10. 623 

-6.248 

-3.507 

17. 703 

8. 206 

11. 066 

8.979 

33. 195 

3. 725 
00 

00 

00 

0.290 1.6355 

1. 201 (=D23) 

0.343 1. 6355 

0. 221 (=D34) 

0.414 

0.047 

0.510 

0.283 

0. 677 

0.247 
0.963 

0.200 

0. 200 

0. 628 

1. 5346 

1. 6355 

1. 5346 

1. 5346 

1. 5168 

24. 0 (= v d2) 

24. 0 (= v d3) 

56. 1 (= v d4) 

24. 0 (= v d5) 

56. 1 (= v d6) 

56. 1 (= v d7) 

64.2 

[0291] k = 0. 000, A4 = 2. 316E-03, A 6 = -6. 966E-04, A 8 = -8. 666E-04, 

[0292] 11 10 = -8. 910E-04, II 12 = 7. fi88E-04, II 14 = -3. 174E-04, II 16 = -3. 121E-04 

[0293] ~ 2 00 
[0294] k = 0. 000, A4 = -6. 708E-02, A 6 = 3. 193E-02, A 8 = 1. 178E-04, 

[0295] A10 = -3. 199E-03, A 12 = -1. 616E-03, A 14 = -1. 742E-04, A 10 = 3. 390E-04 

[0296] ~ 3 00 
[0297] k = 0. 000, A4 = -7. 504E-02, A 6 = 6. 484E-02, A 8 = -7. 363E-03, 

[0298] A10 = -4. 7 44E-03, A 12 = -6. 707E-04, A 14 = 6. 906E-04, A 16 = 3. 379E-04 

[0299] ~ 4 00 
[0300] k = 0. 000, A4 = -5. 473E-03, A 6 = 4. 021E-02, A 8 = -4. 702E-03, 

[0301] A10 = -2. 717[-03, A 12 = 1. 284[-03, A 14 = 3. 257E-04, A 16 = 7. 159E-05 

[0302J ~ s ID 
19 
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[0303] k = 0. 000, A4 = -3. 325E-02, A 6 = 7. 261E-03, A 8 = 4. 647E-04, 

[0304] A10 = 1. 109E-03, A 12 = 2. 867E-04, A 14 = -1. 887E-05, A 16 = -2. 570E-05 

[0305J ~ 6 ID 
[0306] k = 0. 000, A4 = -4. 105E-02, A 0 = 3. 279E-05, A 8 = 1. 900E-03, 

[0307] A10 = 2. 365E-04, A 12 = 3. 118E-05, A 14 = 2. 388E-04, A 16 = -2. 065E-05 

[0308] ~ 7 00 
[0309] k = 0. 000, A1 = -9. 376E-03, A 6 = -1. 369E-02, A 8 = 7. 969E-03, 

[0310] A10 = -4. 465E-06, A 12 = -3. 255E-03, A 14 = 1. 808E-03, A 16 = -2. 768E-04 

[0311] ~ 8 00 
[0312] k = 0. 000, A4 = -6. 996E-03, A 6 = 1. 005E-02, A 8 = -1. 165E-03, 

[0313] A10 = -3. 518E-03, A 12 = 2. 675E-03, A 14 = -6. 821E-04, A 16 = 5. 876E-05 

[0314] ~900 
[0315] k = 0. 000, A4 = -2. 105E-02, A 6 = 2. 209E-03, A 8 = -4. ll 7E-03, 

[0316] A10 = -1. 343E-04, A 12 = 8. 072E-04, A 14 = -2. 255E-04, A 10 = 1. 704E-05 

[o311J ~ 10 TIIT 
[0318] k = 0. 000, /\ 4 = -1. 872E-02, /\ 6 = -1. fi29E-03, /\ 8 = -4. 349E-0fi, 

[0319] A10 = 1. 085E-05, A 12 = 1. 560E-05, A 11 = 2. 371E-06, A 16 = -6. 171E-07 

[0320] ~ 11 00 
[0321] k = 0. 000, A4 = -3. 607E-02, A 6 = 1. 638E-03, A 8 = 1. 660E-04, 

[0322] A10 = 1. 373E-05, A 12 = 1. 855E-06, A 14 = 2. 700E-07, A 16 = -1. 163E-07 

[0323] ~ 12 00 
[0324] k = 0. 000, A4 = -1. 004E-02, A 6 = -8. 47 lE-04, A 8 = 9. 47 lE-05, 

[0325] A10 = 2. 438E-06, A 12 = -1. 674E-06, A 14 = -1. 484E-07, A 16 = 2. 570E-08 

[0326] ~ 13 00 
[0327] k = 0. 000, A4 = -2. 975E-02, A 6 = 8. 262E-03, A 8 = -1. 318E-03, 

[0328] A10 = 1. 029E-04, A 12 = -1. 209E-05, A 14 = 1. 657E-06, A 16 = -7. 825E-08 

[0329] ~ 14 TiiJ 
[0330] k = 0. 000, A4 = -4. 975E-02, A 6 = 9. 427E-03, A 8 = -1. 767E-03, 

[0331] A10 = 2. 3fi0E-04, A 12 = -2. 032E-0fi, A 14 = 9. 663E-07, A 16 = -1. 916E-08 

[0332] fl = 1. 27mm 

[0333] f2 = -14. 69mm 

[0334] f3 = -35. 7 4mm 

[0335] f4 = 14. 21mm 

[0336] f5 = -24. 581mn 

[0337] f6 = -100. 39mm 

[0338] f7 = -7. 94mm 

[0339] [23 = -10. 26mm 

[0340] f45 = 32. 66mm 

[0341] f67 = -7. 44mm 

20 
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[0342J ~ r~~,§-1k{~:i'\S'Jf]L 
[0343] f23/fl = -2. 40 

[0344] f2/f3 = 0. 41 

[0345] fl/f = 0. 68 

[0346] f45/f67 = -4. 39 

[0347] f67 /f = -1. 18 

[0348] f,1/f = 2. 25 

[0349] f7 /f = -1. 26 

[0350] D23/f = 0. 19 

[0351] D34/f=0.035 

[0352J i:kf¥, *~fi~!Jfuf7U 3 s{]tl1l#L~di JEJ:J£~1k{~:i'\ o J.)Sg ~ ~ffi L1 s{]!f:m~f~~ S'J 
oo:¥U1too IM jglts"J1t$rnJ:s{]Ji1e/i/J ( ~ft}, 10 )E~h=(~~ *lt) JE 6. 92mm, ~JJ)l Ttlft~ 
~s"JiMtHL 
[0353] 00 8 *r~1J[~)Jfufylj 3 S'Jtl1tffi~,~~t±:l "j~i%')~~Hxt@s{]t-J1%zft, 00 9 Jt§lj~ 

~ t±:\:E:frnf 11t~ (mm), ft~ (mm) ~E(rai1t ( % ) o ~D Pf! 8 !fl! Pf! 9 ?Jr~, imrl*~fJ'[~)Jfu ,Wlj 3 S"J 
tl1t 1Jt~ tl!i !~Jf:l:1M1J iE 7 i5- ft~ o 

[ 0354 J ~ fl'ty; )Jfu fylj 4 

[o355J ~ r ~~~*ti~~~ 0 

[0356] f = 6. 58mm, Fno = 2. 7, w = 31. 3° 

[0357] •1-tr mm 

[0358] ®~If 
[0359] 

dqf~½ i r 

(~hdfJ) 00 

1* ( JtjJJ) 2.094 

2* 18. 265 

3* 149. 869 

4* 8. 321 

5* -44. 743 

6* 631. 923 

7* -12. 494 

B* -4. 802 

9* 20. 999 

10* 8. 539 

11 * 12.428 

d 
00 

0. 709 

0. 091 

nd 

1. 5346 

0.286 1. 6355 

0. 332 (=D23) 

0.474 1. 6355 

1. 233 (=D34) 

0.352 

0.037 

0.510 

0. 294 

0.580 

21 

1. 5346 

1. 6355 

1. 5346 

vd 

56.1(=vd1) 

24. 0 (= v d2) 

24. 0 (= v d3) 

56.1(=vd4) 

24. 0 (= v d5) 

56. 1 (= v d6) 
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[0360] 

12* 8. 742 0.303 

13* 22. 998 0.523 1. 5346 56.l(=vd7) 

14* 3. 749 0.200 

15 00 0.200 1. 5168 64.2 

16 00 0.867 

( 1tdrJ) 00 

[0361 J ~~:EsfrnH&ffl 
[o362J ~ 1 ID 
[0363] k = 0. 000, A4 = -7. 892E-04, A 6 = -1. 00lE-03, A 8 = -1. 142E-03, 

[0364] A10 = -1. 165E-03, A 12 = 6. 915E-04, A 14 = -2. 917E-04, A 16 = -2. 805E-04 

[0365] ~ 2 00 
[0366] k = 0. 000, A4 = -7. 015E-02, A 6 = 3. 117E-02, A 8 = -4. 145E-04, 

[0367] A10 = -3. 478E-03, A 12 = -1. 637E-03, A 14 = -1. 442E-04, A 16 = 3. 801E-04 

[0368] ~ 3 00 
[0369] k = 0. 000, A4 = -7. 109E-02, A 6 = 6. 425E-02, A 8 = -7. 337E-03, 

[0370] A10 = -4. 771E-03, A 12 = -7. 589E-04, A 14 = 6. 636E-04, A 10 = 3. 497E-04 

[0371] ~4® 
[0372] k = 0. 000, /\ 4 = -1. 703E-02, /\ 6 = 4. 106E-02, /\ 8 = -5. 205E-03, 

[0373] A10 = -2. 994E-03, A 12 = 1. 503E-03, A 11 = 5. 453E-04, A 16 = 1. 614E-04 

[0374] ~ 5 00 
[0375] k = 0. 000, A4 = -4. 694E-02, A 6 = 4. 353E-03, A 8 = 6. 064E-04, 

[0376] A10 = 1. 506E-03, A 12 = 5. 856E-01, A 14 = 1. 6'13E-01, A 16 = 1. 317E-01 

[0377] ~ 6 00 
[0378] k = 0. 000, A4 = -3. 486E-02, A 6 = L 909E-03, A 8 = 2. 397E-03, 

[0379] A10 = 2. 932E-04, A 12 = -1. 362E-05, A 14 = 1. 947E-04, A 16 = -3. 844E-05 

[038oJ ~ 7 TIIT 

[0381 J k = 0. 000, A4 = -1. 544E-02, A 6 = -1. 150[-02, A 8 = 7. 726E-03, 

[0382] /\ 10 = -3. 196E-04, /\ 12 = -3. 360E-03, /\ 14 = 1. 780E-03, /\ 16 = -2. 839E-04 

[0383] ~ 8 00 
[0384] k = 0. 000, A4 = -9. 514E-03, A 6 = 8. 817E-03, A 8 = -1. 361E-03, 

[0385] A10 = -3. 560E-03, A 12 = 2. 668E-03, A 14 = -6. 826E-04, A 16 = 6. 002E-05 

[0386] ~ 9 00 
[0387] k = 0. 000, A4 = -1. 786E-02, A 6 = 6. 056E-03, A 8 = -4. 587E-03, 

[0388] A10 = -2. 595E-04, A 12 = 8. 166E-04, A 14 = -2. 182E-04, A 16 = 1. 859E-05 

[0389] % 10 00 
[0390] k = 0. 000, A4 = -1. 829E-02, A 6 = -1. 818E-03, A 8 = -9. 221E-05, 
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[0391] A10 = 9. 675E-06, A 12 = 1. 590E-05, A 14 = 2. 459E-06, A 15 = -5. 978E-07 

[0392J ~ 11 ID 
[0393] k = 0. 000, A4 = -3. 668E-02, A 6 = 1. 601E-03, A 8 = 1. 713E-04, 

[0394] A10 = 1. 451E-05, A 12 = 1. 972E-06, A 14 = 2. 845E-07, A 10 = -1. 146E-07 

[o395J ~ 12 ID 
[0396] k = 0. 000, A4 = -7. :B7E-03, A 6 = -8. 988E-04, A 8 = 7. 228E-05, 

[0397] A10 = 2. 606E-07, A 12 = -1. 753E-06, A 11 = -1. 117E-07, A 16 = 2. 780E-08 

[0398J ~ 13 ID 
[0399] k = 0. 000, A4 = -3. 009E-02, A 6 = 8. 104E-03, A 8 = -1. 31 lE-03, 

[0400] A10 = 1. 031E-04, A 12 = -1. 212E-05, A 14 = 1. 653E-06, A 16 = -7. 866E-08 

[0401J ~ 14 ID 
[0402] k = 0. 000, A4 = -5. 724E-02, A 6 = 9. 863E-03, A 8 = -1. 759E-03, 

[0403] A10 = 2. 354E-04, A 12 = -2. 034E-05, A 14 = 9. 676E-07, A 16 = -1. 898E-08 

[ 0404] fl = 4. 36mm 

[0405] f2 = -13. 87mm 

[0406] f3 = -65. 73mm 

[0407] f4 = 14. 36mm 

[0408] f5 = -23. 01mm 

[0409] f6 = -58. 33mm 

[0410] f7 = -8. 116mm 

[0411] f23=-ll.41mm 

[0412] f45 = 36. 40mm 

[0413] f67 = -7. 41mm 

[0414J ~ r~~,§-1k{~:i'\S'1fio 

[0415] f23/fl = -2. 62 

[0416] f2/f3 = 0. 21 

[0417] fl/f = 0. 66 

[0418] f45/f67 = -4. 91 

[0419] f67/f = -1. 13 

[0420] f,1/f = 2. 18 

[0421] f7/f = -1. 29 

[0422] D23/f = 0. 050 

[0423] D34/f = 0. 19 

[0424J i:kf¥, *~fi~JJfuf7Ll 4 s{]tl1l#L~di JEJ:J£~1k{~:i'\o JA~~ ~ffi L1 s{]!f:m~f~~s{] 

IDJIJftID IM jglts"J1t$raJ:S{]Ji1e/i/J ( ~ft}, 10 JE~h=(~~ *lt) JE 6. 92mm, ~JJJl Ttlfl~ 

~s"JiMtHL 

[0425] 00 ll *r~1i~JJfuf!JU 4 S'Jtl1&ffi~,~~tB Ej{Zz~l~HxtG:s{]tJ~~' 00 12 '5B31J 
~~t±:\:Ef<TiiHJ~ (mm) ,11~ (mm) ~NJH~3t (%) o ~DPf! 11 ;f;rJPfj 12,P}r~,imrl*~fR~JJfuf71J 

4~ffl{tffl~ili~~~~~7~-~. 
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[0426] ~ {][ ~)Jfu '(y~ 5 

[0427] ~ r~~~*ii~~~ 0 

[0428] f = 5. 58mm,Fno = 2. 3, w = 35. 6° 

[0429] •fir mm 

[0430] OO~ffi 
[0431] 

ootti1- i r d nd 21d 

( ~hoo) 00 00 

1* (Jc.)~) 1. 975 0.875 1.5346 56. 1 (= 21 d1) 

2* 21.088 0.056 

3* 64. 594 0.300 1. 6355 24. 0 (= 21 d2) 

4* 7.407 0. 425 (=D23) 

5* -36. 756 0.518 1. 6355 24. 0 (= 21 d3) 
[0432] 

6* 71. 409 0. 204 (=D34) 

7* -13.891 0.481 1.5346 56. 1 (= 21 d4) 

8* -4.859 0. 138 

9* 12.382 0.510 1. 6355 24. 0(=21d5) 

10* 6.912 0.224 

11 * 27.816 0. 601 1.5346 56.1(=21d6) 

12* 8.508 0.231 

13* 7. 135 0.995 1.5346 56. 1 (= 21 d7) 

14* 3.387 0.200 

15 00 0.200 1. 5168 64. 2 

16 00 0.576 

( 1too) 00 

[0433] ~F:Ef TiiH&iM 
[0434] ~ 1 00 
[0435] k = 0. 000, A4 = 4. 278E-04, A 6 = -1. 403E-03, A 8 = -4. 651E-04, 

[0436] A10 = -1. 0llE-03, A 12 = 7. 232E-04, A 14 = -2. 463E-04, A 16 = -2. 287E-04 

[ 0437] ~ 2 00 
[0438] k = 0. 000, A4 = -6. 203E-02, A 6 = 3. 29 lE-02, A 8 = -2. 600E-03, 

[0439] 11 10 = -4. 935E-03, II 12 = -1. 72fiE-03, II 14 = 1. 706E-04, II 16 = 4. fi40E-04 
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[0440J m 3 ID 
[0441] k = 0. 000, A4 = -6. 750E-02, A 6 = 6. 133E-02, A 8 = -8. 453E-03, 

[0442] A10 = -5. l 73E-03, A 12 = -9. 866E-04, A 14 = 6. 041E-04, A 16 = 4. 871E-04 

[0443] m 4 TIIT 

[0444] k = 0. 000, A4 = - 1. 7 42E-02, A 6 = 3. 662E-02, A 8 = -2. 816E-03, 

[0445] A10 = -2. 223E-03, A 12 = 1. 767E-03, A 14 = 6. 276E-04, A 16 = 1. 073E-04 

[0446J m 5 ID 
[0447] k = 0. 000, A4 = -4. 626E-02, A 6 = 6. 154E-03, A 8 = 4. 691E-03, 

[0448] A10 = 2. 075E-03, A 12 = 5. 021E-04, A 14 = -1. 188E-04, A 16 = -2. 322E-05 

[0449J :;g 6 ID 
[0450] k = 0. 000, A4 = -4. 184E-02, A 6 = 4. 595E-03, A 8 = 6. 699E-03, 

[0451] A10 = 3. 035E-04, A 12 = -7. 876E-05, A 14 = 2. 209E-04, A 16 = 1. 587E-05 

[0452J m 7 ID 
[0453] k = 0. 000, A4 = -3. 634E-03, A 0 = -3. 239E-03, A 8 = 6. 387E-03, 

[0454] A10 = -2. 848E-04, A 12 = -3. 207E-03, A 14 = 1. 763E-03, A 16 = -2. 880E-04 

[0455J m 8 ID 
[0456] k = 0. 000, A1 = 1. 463E-02, A 6 = 7. 468E-03, A 8 = -1. 421E-03, 

[0457] A10 = -3. 737E-03, A 12 = 2. 610E-03, A 14 = -6. 962E-04, A 16 = 6. 206E-05 

[0458J m 9 ID 
[0459] k = 0. 000, A4 = -1. 6'12E-02, A 6 = -2. 897E-03, A 8 = -2. 927E-03, 

[0460] A10 = -1. 681E-04, A 12 = 7. 413E-04, A 14 = -2. 229E-04, A 15 = 2. 081E-05 

[0461 J m 10 ID 
[0462] k = 0. 000, A4 = -2. 260E-02, A 6 = -1. ll0E-03, A 8 = -2. 878E-05, 

[0463] A10 = 1. 538E-05, A 12 = 1. 588E-05, A 14 = 2. 340E-06, A 15 = -6. 326E-07 

[o464J m 11 ID 
[0465] k = 0. 000, A4 = -2. 844E-02, A 5 = 1. 759E-03, A 8 = 1. 481E-04, 

[0466] A10 = 1. 121E-05, A 12 = 1. 397E-06, A 14 = 2. 517E-07, A 10 = -1. 012E-07 

[o467J m 12 ID 
[0468] k = 0. 000, A4 = -6. 661 E-03, A 6 = -6. 014E-04, A 8 = -6. 966E-06, 

[0469] A10 = 3. 555E-06, A 12 = -6. 631E-08, A 11 = -1. 010E-07, A 16 = 1. 185E-08 

[0470J m 13 ID 
[0471] k = 0. 000, A4 = -3. 493E-02, A 6 = 8. 293E-03, A 8 = -1. 304E-03, 

[0472] A10 = 1. 039E-04, A 12 = -1. 200E-05, A 14 = 1. 657E-06, A 16 = -7. 841E-08 

[0473J m 14 ID 
[0474] k = 0. 000, A4 = -4. 589E-02, A 6 = 8. 687E-03, A 8 = -1. 777E-03, 

[0475] A10 = 2. 358E-04, A 12 = -2. 035E-05, A 14 = 9. 675E-07, A 16 = -1. 964E-08 

[0476] fl = 4. 01mm 

[0477] f2 = -13. 19mm 

[0478] f3 = -38. 11 mm 
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[0479] f4 = 13. 721mn 

[0480] f5 = -25. 551illll 

[0481] f6 = -23. 181illll 

[0482] f7 = -13. 291illll 

[0483] f23 = -9. 701llil 

[0484] f45 = 27. 98mm 

[0485] f67 = -8. 131illll 

[o486J 12), r~~,;;1d~:rts1.J11L 

[0487] f23/fl = -2. 42 

[0488] f2/f3 = 0. 35 

[0489] fl/f = 0. 72 

[0490] f45/f67 = -3. 44 

[0491] f67/f = -1. 46 

[0492] f4/f=2.46 

[0493] f7 / f = -2. 38 

[0494] 1)23/f = 0. 076 

[0495] D34/f = 0. 037 

[o496J i:3:t¥, *~{l!i~!Jfuf3JU s sf.Jtl1tut¼ijlij 1EJ:~,;;;fd~ Ao Jk~~~tt u sf.J!f1n~f~Ll sf.J 

TirLiU1too rM T-J1ts1.J1ttrnJ:s1.Jie~ c 1J£1t:Jt 10 ~~h=(~~ -tflt) ~ 6. 471llil, ~J,m THHttt 

~s"J1J\~HL 
[0497] i-!l 14 ~-f-~{[~!Jffif3JU 5 Sf.Jfl1tm:~, ~~tb~1t~ b~ H xt@sf.JtJ{t~, 1-!l 15 JJ'~IJ 

~~tb:E3f<ffi1t~ (lillll) ,11~ (lillll) 12),,l}JH~Jt (%) 0 izDl-!l 14;fsP[!] 15}5)r~,il:tt:z!s:~{~~!Jffi{3JU 

5~ffl1tm:~ili~~~~W7~1t~o 

[0498J ~1i~JJfuf3JU 6 

[o499J 12J, r~~~:z!s:ii~~~ o 

[0500] f = 7. 331illll,Fno = 4.1, w = 28. 6° 

[0501] •1ft lillil 
[o502J oo~ffi 
[0503] 

r d nd vd 
[0504] 
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(~hoo) 00 00 

1 * ( Jtl;f} ) -44. 829 0.512 1.5346 56.1(=vd1) 

2* 

3* 

4* 

5* 

6* 

7* 

8* 

9* 
10* 

11 * 

12* 

13* 

14* 
15 
16 

( 1ioo) 
[o5o5J ~P$ID~ffl 
[o5o6J ~ 1 ID 

-6. 136 

5.874 

4. 901 

37.489 

23. 846 

4.515 

41. 011 

5. 751 

5.095 

8.203 

5. 378 

36. 754 

3. 631 
00 

00 

00 

0.020 

0.214 1. 6355 

0. 293 (=023) 

0.298 1. 6355 

0. 256 (=034) 

0.669 

1. 923 

0. 510 

0.607 

1. 236 

0.995 

0.547 

0.200 

0.200 

0.282 

1.5346 

1.6355 

1.5346 

1.5346 

1.5168 

24. 0 (= v d2) 

24. O(=vd3) 

56.1(=vd4) 

24. 0 (= v d5) 

56.1(=vd6) 

56.1(=vd7) 

64.2 

[0507] k = 0. 000, A4 = -1. 873E-02, A 6 = -1. 109E-02, A 8 = -4. 570E-03, 

[0508] A10 = 5. 137E-04, A 12 = 3. 727E-03, A 14 = 1. 298E-03, A 15 = -1. 706E-03 

[o5o9J JB 2 TIIT 

[0510] k = 0. 000, A4 = -8. 151E-02, A 6 = 2. 883E-02, A 8 = -4. 255E-03, 

[0511] A10 = -2. 454E-03, A 12 = -6. 209E-04, A 14 = 1. 801E-04, A 16 = 1. 428E-03 

[o512J ~ 3 ID 
[0513] k = 0. 000, A4 = -7. 671E-02, A 6 = 4. 679E-02, A 8 = -1. 249E-02, 

[0514] A10 = -3. 500E-03, A 12 = 9. 8,18E-01, A 14 = 8. 817E-Qil, A 16 = -2. 798E-01 

[0515J ~ 4 ID 
[0516] k = 0. 000, A4 = -4. 097E-02, A 6 = 2. 460E-02, A 8 = -6. 438E-03, 

[0517] A10 = -3. 589E-03, A 12 = 2. 222E-04, A 14 = -1. 119E-04, A 16 = 2. 542E-04 

[0518] ~500 

[0519] k = 0. 000, A4 = -6. 469E-02, A 6 = 1. 564E-02, A 8 = 2. 618E-03, 
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[0520] A10 = -8. 544E-04, A 12 = -7. 128E-04, A 14 = -6. 448E-05, A 16 = 2. 675E-04 

[0521J ~ 6 ID 
[0522] k = 0. 000, A4 = -4. 461E-02, A 6= 6. 629E-04, A 8 = 3. 310E-03, 

[0523] A10 = 3. 0l0E-04, A 12 = -2. 561E-04, A 14 = 4. 397E-05, A 10 = -1. 793E-07 

[0524J ~ 7 ID 
[0525] k = 0. 000, A4 = 5. 814E-03, A 6= -1. 035E-02, A 8 = 4. 677E-03, 

[0526] A10 = -1. 371E-01, A 12 = -2. 909E-03, A 11 = 1. 885E-03, A 16 = -1. 021E-01 

[0527J ~ s ID 
[0528] k = 0. 000, A4 = -7. 255E-03, A 6= 1. 787E-03, A 8 = -8. 541E-04, 

[0529] A10 = -3. 526E-03, A 12 = 2. 579E-03, A 14 = -7. 317E-04, A 16 = 5. 890E-05 

[053oJ ~ 9 ID 
[0531] k = 0. 000, A4 = -2. 248E-02, A 6 = 5. 783E-04, A 8 = -2. 280E-03, 

[0532] A10 = -4. 753E-04, A 12 = 7. 297E-04, A 14 = -2. 310E-04, A 16 = 2. 496E-05 

[0533J ~ 10 TIIT 

[0534] k = 0. 000, A4 = -1. 820E-02, A 6 = -1. 371E-03, A 8 = -3. 7 40E-06, 

[0535] 11 10 = 2. 744E-05, II 12 = 1. 287E-05, II 14 = 2. 924E-06, II 16 = -6. 523E-07 

[0536J ~ 11 ID 
[0537] k = 0. 000, A4 = -2. 330E-02, A 6 = 9. 404E-04, A 8 = 1. 272E-04, 

[0538] A10= 1. 381E-06, A 12= 8. 022E-07' A 14 = 2. 478E-07, A lG= -7. 384E-08 

[0539J ~ 12 ID 
[0540] k = 0. 000, A4 = -1. 368E-02, A 6 = -5. 267E-04, A 8 = 2. 149E-05, 

[0541] A10 = 6. 717E-06, A 12 = -9. 850E-07, A 14 = -1. 166E-07, A 16 = 1. 921E-08 

[0542J ~ 13 ID 
[0543] k = 0. 000, A4 = -4. 044E-02, A 6 = 8. 363E-03, A 8 = -1. 297E-03, 

[0544] A10 = 1. 043E-04, A 12 = -1. 196E-05, A 14 = 1. 664E-06, A 16 = -7. 712E-08 

[0545J ~ 14 ID 
[0546] k = 0. 000, A4 = -4. 735E-02, A 0= 8. 446E-03, A 8 = -1. 735E-03, 

[0547] A10 = 2. 391E-04, A 12 = -2. 016E-05, A 14 = 9. 641E-07, A 16 = -2. 056E-08 

[0548] fl = 13. 24mm 

[0549] f2 = -50. 93mm 

[0550] f3 = -103. 98mm 

[0551] f4 = 9. 43mm 

[0552] f5 = -100. 75mm 

[0553] f6 = -34. 461mn 

[0554] f7 = -7. 58mm 

[0555] f23 = -34. 17mm 

[0556] f45 = 9. 73mm 

[0557] f67 = -6. 28mm 

[0558J l2J r~~~1¥d'I :i:tR'biJL 
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[0559] f23/fl = -2. 58 

[0560] f2/ f3 = 0. 49 

[ 0561 ] fl/ f = 1. 81 

[0562] f45/f67 = -1. 55 

[0563] f67 / f = -0. 86 

[0564] f4/f = 1. 29 

[0565] f7 /f = -1. 03 

[0566] D23/f = 0. 040 

[0567] D34/f = 0. 035 

[ 0568] 13: ff ' ::zjs: ~ {][ ~ ~ {71J 6 61 ti 1:t tlt~dim ~ r. :i£ -~ JfdtJ: rt; 0 l:A % ~ ~m L1 61 !JtD ~ (~~ 61 
00¥U1:t® IM T-Jlt61ft$raJ:01lle~ ( 1mftJt 10 ~~"=C~~t:Ji) ~ 8. 69mm, ~J:Dl 7tlf:tm 
~011J\~HL 
[o569J ~ 11*r~m~JJm17U601m1:tm~,*~tB~f:tr§'JttHx,J@01tl1:t~. ~ 18 JJ"-~U 
*~tB:F:f<®1l~ (IIIIIl) ,{l~ (IIIIIl) 12),lz.8!~¥ (%) 0 ~DI!! 17 5fD0018p)r~,Jmtt::zls:~1i~JJfufJiJ 
6~ffl1:tm~&l~~~IT7~1:t~. 
[0510J ttH@LlJ:-ill.~ R1::zls:~JJfu7J:rtR1:tl{i1Jt:k, §g~~ll 10 ° LlJ:R1; t-!JGtmJR (2 w)" 

lil!i1'@!iJL J::i£~fl~JJmiJiJ 1 ~ 6 61ffl1l1i~Ji~ 57. 2° ~ 72. 6° 01rt-filt6;JR O tlHA!l::zls:~JJfu 
7JA61:tl{tm~, §g1w;ts:tlb~:Eftlif 61:tl{tm~J!!J' 61ffill 0 

[ 0571 ] ~ &r' :l5: 1f *' EB T :lilB100. )7./: W*JJJ: j:jiJBi:t! {j m ~ 1i JU 61 00 {j 61 {f Al lR ±t 61 
~**~tt#~*~.~-~~ffl1:t~#~~*M$~ffl1:tm~m~~*~ffim*~"a 
13:#~~1:t~~•1:t~#q:t,rnr~1:t~~~%®~~~.~JJtmmm~oo1:t~*~~m 
1i:tJ O fF 7'J ffl rxt;lt*ff1~tt017JY;t;;, ::tr {iffl f:§.li11Hi1*J111:t~1tj: 01®ft~i;J:y:Ji 017JY;t;; 0 {_§.~, 
~@ftJHJiJitR: r§'J, IJJ1J1'1L:J:1~ WJr 001l7f5M 610if'ri MJJ"-fil itJJJ:A, ~J.ltffirmJI ffl r ~if:ff\; 
Qj~61f:§.~io ~1i~tfu1JIJ 1 r~ 5 61tl1&m~~ Fno MT-J 2. 2 r~ 3. o i3:f¥:61 1J\61{io tlz:tm::zls: 
':'klJfu7J;r=\'.; 61111:t m~, §p 111' WJIJ:3£ f:§. Ni~1h §g1i$1i JU~ 1i$ ~~~~Hi 0 

[0572J ~ J.lt, -ffit J:5&:~JJm7J:i"C61:tl1:t m~@ffl r pg Ii-ff ,rni:m f:§. ifrifl" ,rni:mf~ ,i~Jtfim Ll 
Jx ~ ~~-¥tf1A¥:,rni:m & ~ q:i 61ffl1:ttJL, ~11Lbm'r!JtD:tBtJL, 1z !Wffl1:ttJL, $i\t:t11itJL, 1xxJMi.:J'l1:ttJL 
~61ffl1ift~ *tJt61fFrm r, §~~~:El i~:tl1iiffl61 r§'JJ)J§Ht;fu1J\~f.t01~wYlo 
[0573J ~ ~liJffl 'flt 
[o574J *~mm~ fm~ mm r a pg~. r,rni:m ft! i;&tJL, ~ f313-¥tJL, ,rni:m1~ .~Jttm~,rni:mr.it 
~ q:t 61 ti 11:tJL, ~ pij ffi'r!JtD if§ tJL, ~ lwtl 11 iffl, 1f ~tl1:ttJL' rxxrnH11ltJL ~ b~ t1 !J\ ~ 61 ti 11 tJL 
q:t #&A O"'.l ti 11 m ~ o 
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A compact camera capable of well correcting aberration, in order from an object 

side to an image side, includes a first lens group, a second lens group with positive 

refractive power and a third lens group with negative refractive power. The first lens 

group includes a first lens element with positive refractive power, a second lens 

element with negative refractive power and a third lens element with positive 

refractive power. The second lens group includes a fourth lens element with positive 

refractive power and a fifth lens element with positive refractive power. The third lens 

group includes a sixth lens element and a seventh lens element. Abbe numbers of the 

first through fifth lens elements are vdl , vd2 , vd3 , vd4 and vd5, respectively, and the 

following conditions are satisfied: 40<vdl <75; 20<vd2<35; 40<vd3<75; 40<vd4<75; 

and 20<vd5<35. 
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1. -t~t11tm~, Jtt~1iE1=Er, 
M~~oo~~oooo~~reBA~IT~7tm~~m-mmm.A~IT~7tm~~m~m 

tttfi;fPAlf :fJ1s17tmlis1:m- mffitfi®i-J;J$;, 
...tJ£m-mmm~A~rr~ftm~~m-mm.A~~~ftm~~m=mtt~A~rr 

i'r,(-, -'-1'- ,fk FR' i'r,(-, A-k ----: 'ji/'ctL +f I rl'; 
l=l'J Ju,..,lx l=l'J~ _JZf,JM· 1flx., 

...tJ£m=mmm~AlfIT~7tmN~ffi[[Jmffi~AlfIT~7tmN~ffiEmffi~px;, 
k~m-mmm~mAmffi~ffi-tmffi~px;, 
ait ...tJ£ffi-mffis1~iiJ DH&i&t-J v dL it ...tJ£ffi=mtts1~iiJ DH&i&t-J v d2, it ...tJ£ffi 

- m-tJH11~iiJ DH.&i&t-J v d3, it ...tJ£ffi1J11m-ttA1~iiJ mJJt.i&t-J v d4, it ...tJ£ffilim-ttA1~iiJ m JJt. 
rtt-J v d5 a1, 1i#i JE : 

40( v dl (75 

20( v d2<35 

40( v d3(75 

40( v d4(75 

20( V d5(35o 

2. tlz:fmfJVf1J~* 1 fo!rJ£sf.J:t~1tffi~, Jt4~1iE-tF.r, 
k~ffiA~ffi~k~ffi-t~ffi$Affm~ft~~. 
1£it...tJ£ffi1\mffis1~iiJlT!~i&t-J v d6,it...tJ£ffi-tmffis1~iiJlT!~i&t-J v d1 a1.1~,@, = 

20< v d6<3S 

40( V d7<75o 

3. ;j;~fflf;VfLl~* 1 git 2 pJr;£sf.J:tl1tffi~' Jtt#1iE1=Er' 
ai~ ...tJ£ffi-ilffis1mJi:ei&t-J ti. i~ ...tJ£ffi-ilffis1mJi:ei&t-J f3 s1, 1~JE = 

0. 3(f3/fl(3.0o 

4. ;J;lz:fmtlllLl~* 1 git 2 pJr;£sf.Jtl1tm~,At~1iE1=Er, 
ai~ ...ti£ffi~ilffiiY-Jm!Eei&t-J t2, i~ ...t5£ffi-ilffiiYJ:w.JEei&t-J £3 s1, 1~JE = 

-3.0(f2/f3(-0. 3o 

5. tlz:fm:f)(lLl~* 1 g1t 2 J=i!rJ£sf.Jt~1tffi~, Jtt~1iE1=ET, 
-0J~~1'ffi~*tJEs1~1Eei&t-J t, it ...t:r£ffi[[J±tHts1~1Eei&t-J f4 a1, 1llJiJE = 

4. 5(f4/f(9.0o 

6. tlz:fmtZlLl~* 1 g1t 2 fo!r~sf.Jt!flffi~, Jtt~1iE1=Er, 
a~~~-~*~~mffii&t-Jt.~...tJ£ffi[[Jmffi~...tJ£ffilimffi~~~mffii&t-J 

f4S S1, i~JE : 
1. 5(f45/f<5. Oo 

7. ;J;lz:fmtXlLl~* 1 git 2 pJr;£sf.Jt!ftm~,At~1iE1=Er, 
a~~1'ffi~*~~m~i&t-Jt,~...tJ£ffilimffi~...tJ£ffiAmffiZ~~7t~...t~~ 

~i&J-J D56 S1, iwfJE: 
0.05<D56/f<O. 25. 

s. tlz:fmf2;fLJ~* 1 g1t 2 J=i!r:i£sf.Jt!ftffi~,;tt*HiEtrr, 
-ffi0~~ffi~-*tJEs1mie1&t-J t, iZI ...tJ£ffi-tmtts1mie1&t-J f7 a1, iwf Jc: = 

2 
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-4. O<f7/f<-L Oo 

9. :1{H@tZlLl~:>Jt 1 ~ 2 pJr5£s"J:t!1im~,;t:tt~1iE1'£-f-, 
-ffit J:i£~[9~mlPJ:i£~n~ms"Jr'tmm&e1)l7'] f4s, it J:i£~/\~mlPJ:i£~--t 

~1fls"J1rm1Slie1&7'J f67 a1, 1im)E = 

-6.0<f45/f67<-l. 5. 

10. +tHJiHx.lLl~:>Jt 1 ~ 2 pJr5£R"J:tf1im~,;ttt~1iEtE-f-, 
affl~~m~~~~m~~7'Jf,ffiJ:J£ffl-~m~J:J£ffl[9~m~~~ftmJ:~~ 

~1)l7'J D34 D'J, 1Jm!E: 
0.05<D34/f<O. 3o 

11. i1Hfiil1'£lLl~:>Jt 1 ~ 2 FJr:r£s"J:tl1im~,;t::i;t#1iftE-f-, 
ai~ J:J£ffl/\mms{]m&e1)l7'J f6, i~ J:J£~--tmms{]m&e1)l7'J f7 a1, 1im)E = 

0. 7(f6/f7<1. 4o 

3 
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1;Ut~~~±i 
[ 0001 ] *~ J=l:Hm ~'Utv E: fr CCI) 1~ ~:ff' COlv!S 1~ ~:ff ~ti 115c 1tfc __l:_% ~flH!# 0011 R1 ffi 11 
il~, itv J~J~irf 3& A fr if: ffi ~ i6 ;tJL, 11: ffi1~L~Jt ftffii~if: ffi rl ~ er pg ~. 81 ~ 1l;l,JL, ~ ~ij M'WJ 
if§ m' idtt:111 tfL' 1f ~t!1l;l,JL' ~ MH!1l;l,JL ~ btt1 lj\ ~ 81 t!1l;l,JL 81t!11 m ~ 0 

=IIC.!'2.-!:±~ 
~ .ir-.r.x.✓1, 

[0002] m=~*' 1~ff l:J,im iii T'J ± ~ 81 'ffi!ffi ~ iiitfL rwJ 'ffi!ffi ~ iiitfl llft:1JP 7 -@!ffif§ -~,gtftr/il 
(PDA) git ,t A it~iff18<JJ;)Jfl~ 81 ?fri~ 8<Jf&fl~-f.if}L (smart phone) fijJU 7 if E: 0 f&fjg-f.if}L b~ 11: 
m~~mA~~~~~.~Jltff~#@fflcr~m~ttm•m~mmffl~~•-
[ooo3J -mi, {tffi ~ fti:{)L, f&f55-f.:{)L81F Jbff J.A TIIT [P]1JJ~~81F J'b JU®rPJ ~ti~~F J'b 

*$rn~#~~~rr:T'b~~o~cp,~f3&AWrPJ~~~*~ili~rr:T'b~ffl-ffl~,~*~ 
fjg~ xt @:iB)f * ~ -~ 1t R1 ffl 115c f I R1 ~ JJ"t!t-¥ R<J 1Jt:k ta tlJ 0 

[ooo4J 11: 7'J~JYl~JJ"tlr-¥81t:i1lti~ 811fr!Z-, ~ti:IJPtiJ fflZ:t!1lt:i~ 81~"fi 81if'.!z:~81 
1f;'I!, 1!1.~mif:lz:~8<Jti:1JP~~ii~t:i11m~81*~1t, ~Jlt, ~fflif:lz:~$81m~tat1J, :FlU 
T 3&AL j£ 11: ffi ~ iii ;tJL ' f& ~g-f. m ~ 81 / j \ ~ t! 11tJL O ~ Jlt' [P] ~;. }Gll tu j!ffl ty_J5( 8<J 1f [P] i!t 1T 
7ffl•m~~*~o~~,frffl.5c#~~-~~tt*~Hfil#~~~,frffl•m~~*~ 
tp~tf~3;1IYt+~* (Total Track Length) if~ bt, *~81tp{,,IEfrrPJ~lffi~JJ"tlt-¥81m~ta 
~tt8° ~T'J-~~~,ili~7:F~~l:J,~~ff~~*-••~~--jc#~ffl-~jc~ 
A if:m ~ ititJL, ~fl13-¥;tJL~ 81 pg i'ffl, rm ~~3&f1J~ ®if:m ~ iii;rJL, ~ flg-f.;tJL~ r., FRJ!tfij r1J 
e~ 11 ~ ~~ijffi'r'WJt§:fJ Lt§ ~t m :Fm 5 8<J oo 1i 81t11iti'L 7G" 
[ooosJ rn 7 1£~fflt1J ~8<Jffl~tat1J, rn rt1JP>Gt!11ffl~ 81~ffl~if:lz:~$, JW l:J,xtrt111 
m~~~ru~~*~:F~,@~tt--1:_~~~~~.~Jlt~ff~~~oo~~~~~~•~~ 

~~Ht IE, t:ifl tl ~ 8<J ;j, ~ 1t81riJf5g•r1:L 11: T'Jls:ff 81 7 if:lz:tat~ B1ffl11tf ~' fJU ~p B J;P~lLl }( 
Wt 1 fo!rictl<:8<Jtl11m~o 
[0006] ~ lLl ::'tWt 1 ?fric tt R1 ti 11 m ~' J.,A. 'WJ# f~U * 5!EitCUX re.11.xiu::s %~ R1 ffi - ~ffl' ~ 
~m-~m~1r~~~m~~m=~m,~8ffifflrPJ'W~OO~~~m~~~~m-~m, 
~~®~rPJ'W~00~~~10~~IE~ffi~~m,~8®~rPJ'W~OO~~~ffili~m,~8 
%~~ffiA~ffl,~~%~~ffi~~mrm~~ofr~~kWt1~ffl-ffi~cp,~tt~rnffi­
~m¥m~~ffl~~ffl~~~m-~mffl~~~~FRmli~m¥m~~m~~ffl~~~ 
ffi=J!ffigilB1~Ji!ezbU[ptiJfr-JE81mll pg' *~J.ffitlflii~B1 1J\:Jl'l1tJfP~1l~B1 ~~t1,i 
IE◊ 

[0007] 1£3.~, LiE-'7liJxWt 1 }1Jric.W:Bf.Jt~1tm~1i1'!{1J\:!l'l, 1!!1lffiB<Jf1iIE:FJEJJ", 4~JJU~ 
~~~~*'~~fr~~~tt~~-~ffi~1f®~~yrr~~~"fr~~~~XWtlM~.W: 
8<J ffi ~ ga tiJ er , xt l:J, 1£ ~ JJll ti 11 ffi ~ 8<J I J \ ~ 1t 8<J ~ at~ JJll l ~t s<J 11 ~ 1,~ IE o 

[0008] Jlt&r' ~ffA1 i'i:iJ~Jt:F~*A11:m ~ i!tfL, f&§g'ftfL rr Af.Jt!111Jt:krfrtt~R1 i'i:iJ ~' 
tE3&A~ti.L:&w'WtB;tJL, if:ffi1a .~Jttffii, '!i1Wt111ttJL, $.W:t11ttJL, 1xJ<JMH!ft;tflw ~tt111,~ 01 

4 
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tl1lf:J L 8{Jtl11 ffl ~ q:i ili ~ ~ im 8{] i'J:iJ ~ o 
[ooo9J JJll1ftt;tx~ 
[ 0010] -'t: :flj )( wt 
[0011J ~:fUJtwt 1: r::J:2js:tit3f 2012-155223 ~0t~ 

~J=l'B;.Jrru pg~ 

2/271;'.[ 

[0012J *~J=l:jffiru 8{] B 8{Ja-t-, ttt1f¾-1rrf'i~~~J9tti11i~~ 8{] 1J\ru1tlP GHf8{]1t~1~lE 
81~WY181NHlut~o 
[0013J 79 T ts:JJ~J:.j£ § a1:1, :z1s:~m ffiru a1:1t1Hi ffl~J,Ntm12's:fmu rPJ 1i w1mHcux111icJlJ:l11 lE a1:1 
ftm&~m-mmm,A~W~ftm&~m=mmm,A~~~ftm~~~-mmmm~ 
moffi-mfflfflEBA~lE~ft~l.t~ffi-mffl,A~~~ft~l.t~ffi=mffl,A~lE~ft~ 
1.t~ffi -~ffl~m◊ffi=~fflfflEB~1flE~ft~l.t~ffi~~-~~1flE~ft~l.t~ffili~ 
fflt~m, !tBr, ffi -.mfflt.§.EBffi/\mfflfPffi--tmiH~m 0 !¥Hr, 1'F.~~ffi-mffl8"Jriif DH&W:79 
v dL ~~ffi=~1t 81~AJ vH&W::1/g v d2, i~ ffi - ~m8"JrAJ m ~W::1/g v d3, i~ ffi ~~m8{JpAJ m 

~W:79 v d4, iiffilimffl81PPJ m~W:79 v ds st, *~mffiru81t111m~1iJEIJ, T~ld4:rl:: 
(1) ~ (fi) 0 

[0014] 40< v dl <75 (1) 

[0015] 20< v d2<35 (2) 

[0016] 40< v d3(75 (3) 

[0017] ,10< v d1<75 (1) 

[0018] 20< v d5<35 (5) 

[0019] :zjs:~ffl ffiru 01tlfi -~79 fAt012's:1DlU::ff ~~1:& 1xWc.MJ:l1f lE 01ft~1.to1ffi-j:fifflt_§_' 
~ffA1fW~ftm1.t~ffi=mttm,A1r~~ft~1.t~ffi-mttm~~~.79~mttm~ 
ftm1.t~n~M~12's:00*~79"~-~-~"~ffi~~~o-~imMM~12's:00*~1:&~A~ 
lE~ftml.t~mfflffl~A1f~~ftml.t~mfflffl~ffl~**fiB·~~~lEo~ikff~ffl 
~ tff t~ q:i, 79 T ~JJlltl1tHt~ 81 1JyJ1JHt, rm~ ttBsl Wclt 1'F. 4m 12's:1mu 81 lE 81 mfflt_§_ 81 ftm nL {§_ 

ft:,~ J:l1f lE81ftffil.t~mtft1i81ftffil.ti~~llL Y1LlA~ xiLl*fIB1i~81 ~PHtlE 0 

[ 0020 J :a*~ m ffi ru 81 m 11 •~ q:i , 5-mttffi-mfflt_§_ fu m = mm t.§.-5ltEl IE~tt ~ * ~Jt 81 
lER1ft~l.to t:tJJlt, £5A1f lER1ft~l.tR1mfflt.§.79-~R1flmt§ tt, ~~~ig.f~m~mfflt.§.R1 
lEmm~ft~l.t~~ffl~~oEBJlt,m~:zjs:~J=l:jffiru~ffl-m~,~M~~lE~-~q:i~~ 
~B-~, §~~~fijJU $i-5ltlt'¥81tl•ut~?Jrfffl~81 ~Pf 81m1ttU~ 0 }tj(lr, tt*~fflffi:'i'I81 
tl1iffl~ q:i, ffi- mfflt.§.J:lif ~ u':Jft~l.t, t:tJJlt~'3ifil~JJll Ttl~ffl~ i'r'YJ\ru1t◊ 
[0021 J rJ£m-mfflillFRft~&8{]~!::ViJ1':l W -:v'J., W 81 3 ~mfflt~m" :i:k 3 ~mffl-n"JJIJ FR 
1iJE1R14:rt (1) c~ (3) 81mfflMHJT~mo imM:i:kff8{)~mffl81ftml.t81til=31U:fPrPJ lT!~81til= 
3Jlj ' trffi-~ffl t§. q:t ~ 3 j:-tg tm r'1Ll B .R 81 f" j:_' * H ~ PJifil 1~ lEp)T r j=_ 81 B 1iR 0 

[0022J }tj;1r, 1'f.:2js:~fflffirus"Jti1ttt~q:i, m=mttt.§.rn 2 t~lEmttt~m, * ilrn r'§'JB~ 
81~mM:f45FP{!;'d~11~8{J~mMt4B1t.§.~t1;Jm, Ll1tiiJEl:.J£~14:rt (4) 5FP (5) o t:tJJLL 11! ~ 
M~~lE~ffi-mfflfflq=if"j:_~~-~q:i~~~B-~o-~79T~~r'§'J*m$~ffl-ffl 
~,rm~~M~~lE~-~~~~~~-~"mffl:zjs:~fflffiruR{Jffl•ffl~,~Mffi-mfflffl 
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fLl * - J1HJHii 61 ,§-J1HJHii 6"1 ftm Ji 6"1 ~l=JU, t-1J m* - ~iHii 6"1 3 f1~ m 6"1 ft m!i B{J ~F JU Ll 
]'.ZJiiJ DH& 6"1 ~F JU ' t-1J m *=mm t§. B{J 2 1)( iE~m 6"1 ~ij DH& 6"1 ~F JU ' ~ l)R. ~ B{J :ti 11 m :Yd§ tt 
£ B!tf:l:i:t:l {11k iE B 1t &_ o 

[0023] ftL:i£tst-J;J 6"Jt11l+i ~ ql' * /\ ~+JUQ *--t~+i ~~A~ fft 6"1 ft1;f )i' fti4 * ;\ ~ 
m 6"1 riiJ DH& i9: 79 v d6, i4 * ·tm m 6"1 riiJ DH& i9: 79 v d 1 a1, 1Jt mi~ H: Ll r 6"1 %def: :ct: < 6 > f-u 
(7) 0 

[0024] 20< v d6<35 (6) 

[0025] 40< v d7<75 (7) 
[0026] *~fflffi:Jl1! IYJ:tl1im:Ydt'J* - 3lmtiiEl3 2 1£ff:t3lmt-1J )J~, * _§_ El31l;t;B~iYJ3!mM 
t4lQ !§'J81\J 6"1~mMt4 6"1m1tt-t:J m, ~)_ ffJ~ JE r.3£ ~ftf: rt C6) lQ c1) o ~ lit, 1! ~~f:l:-!h1,i TE 

ft*-mffiffl~*=mmfflql~~B{J~-&_ql~~~B-&_. 
[0021J tr_t5£tst-rJ 6"1:t111m~ ql, tri4*-5ftm6"1mli1eia:79 f 1, i4* • ~m6"Jm]feia:79 
f3 S1' fftm1im ,5:1: Ll r 6"1 %ftf: rt (8) 0 

[0028] 0. 3<f3/ fl <3. 0 (8) 
[0029] ~14:rl:: (8) ~ffl r{£~ll:tlfl m~ 6"1 1J, ru ft6"1 ~S1' f!~f:l:i:t:\11fkiEfl~ Ll». flTIIT~ 
ailR"J%f'lo ~~tt_t~~1l "3. o", !J!Llft*-~t§Hiirr* - ~1iR"JiER"JftmN~~~, 11slllt, 79 
T~iE-&_,~~m~~~A~iEB{]ft~JiB{]*-~~B{JiEB{Jft~N.ft~ffiNr,~~T 
:t11lm~ 6"J1J,:Jl1! {t, 11:!J§ mfte (back focal length) 5H1L [1s]Jltxt [)J,,pj§{~ffl rWc.RfI>7r~i\t 
1!JmftJt~faLV[~6"1~ ['s] 0 h~r' 11dw5i: ql5Jl1~1loortJ 1loo1DJU ( iE1DJLl ) ~ail' [1s]Jltl!J11Jq] :ill 'I'm 
rt] 1t 001~Ll~ ail' Xi r.M~ fU R~f 6"1 m1t·r1t §~ 0 .-',j-jf oo' ~1f£r r ~~{l'i" 0. 3 "' !J!Ll w iHm{iri; m 
le' 1-'=1.x{i; Llnl:ff tl{l ti~ 6"1 ;J,1Ht O h Jr' ft l!l 1lffll :ii.I i'f!Vi'-lf-1100 rt] tm~f~Ll ( :[fJ_ 1~Ll ) ~ail' 
l1sl .r1t•~&_±t ::k, ft i~f~m r, filxi Ll :rij ¥Ll ~~f 01 m 11·1·1:1:§t o 

[0030J ft H£ttt-t:J 6"1:t11tm~ ql, fti4*=~m6"1mli1fiw:79 f2, i4* - ~m:6"1mli1fiw:79 
f3 S1, 1Jtm 1i Ji Ll r· 6"11kf4 rt ( 9) • 

[0031] -3. O<f2/f3(-0. 3 (9) 
[0032] %14rt (9) ~ffl Ttt.~lli'!ft m;~ 6"1 ;J, ru 1t 61 ~ s,J, ?t:JJUit B1t &_' 1tTIIT~ ail Ll 
&.1lii-'f~ f!~Hfu1llJwLlftlJJ~6"Jrutlfil pg 6"1%14. ~~tt_tJ)~{l "-0. 3 ", ~!Ll*=~+f 6"Jff:t 6"1 
ft m!ii'§ xtr* - mm 6"1 IE 6"1 ft m Ji i'§ xt:l:fu5ts.lB, l1sl .r1t, 1f :fU r 11m 1iFo m ]fe, 1,tIE$rn _t B 11 
&_, 11:!xt Llnl:fft!fidi~ R11J,:Jl1! ft O h ~r' ft l!l11Jq] W$M1loo rtJ1too1NLl~ ail' 11sl.rlt1loo~ 
ail M 1'.11,i iE MN 6"1 ~~ ~, ff R 1t it~ ±I ::k o l1sl lit, xi Ll :r~ f Ll RH 6"1 m ft ·rl §5 o ½-71 oo, ~ 
11s(r rr~fl"-3. o ", !J!Ll~:fLlr:tl1tm~6"1 1J,~1t, 11:!x1tLl11Jl1iFomfteo h>'r, 11~&_±1::k, ff 
_§_ft I!] fl~ :iil$JJ~{toortJ tm~~Ll~ illJ' 1too~ illJ JJt791~iE.:f JEIYJ)tit~ 0 $rn _t B~&_)fQ fa:$ 
81i&_fil71'-JJ!J ±~A' ~ lltft ~ti l)L r filxi ~J 1~ fij ~ ~f 6"1 M 1t·tt §t 0 

[oo33J ft_t:i£tst-1J6"1:t~11m~ ql, .ai4~'1'"m~*~JE6"1mfteia:79 f, i4 *[9mmB{Jmftew 
79 f4 s,t, fftmf~H:Ll r61~14rt (10) o 
[0034J 4. 5<f4/f<9. o (lo) 

[0035] 1k14rt (10) :tr:ffl T ft f!~f:l:{t:l{1tiE$ra l:. Ei1%z~ B{J ~ S1trJJ$U m 1%z ® 6"1~ ail 6"11k14 0 

~,IBtt_t~~{R "9. O", !l!Ll~ [9~ffiJi)r A~61 iE61ft~&i'§Jtrfft-m~*~Jt61ft~&~~~ 0 

~ lit, ~ ~ 1~ IE $f!i _t fii • &_ , fl:! .a 0011 m m $-=F lf-1t TIIT ~ ail , l1sl lit xi Ll trJJ tu M 1t TIIT R"J ~ ail o 
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:Jj~1roo, *f~T Hifi "4. 5", IJ!U~[[J~m6"1lE6"1:Ytmnu§xtTff'1'-ut~~*~JE6<J:Ytmi!~ 
5lfi, l2Sl .utff 1'm~ * ~JE 6"1 g Ji1e~f11, 11u:1-1;JH f*FP m Ji1e o .ut5'r, *=~~!f1_j~t¥ ~ [[I mtt 6"1 ft git 
~~~*r,~tt~~~~A~IT~ftmm~mtt~ftm~,~~~A~m~ftmm~m 
416<J ftffii!*-rLlHM ffib!e 6"1 ~i'ftH, ij1Ll mPX fl,~~ 9<]:tl A' xi 12), -tLJJ iu PX fl TID 6"1 ~ ffH 0 

[oo36J tLl:J£tat1J6<J-tlftm~ ~, tti'ltlE'1'-m~*~;c6<Jmfi!eiD:79 t, i'lt ~[[Jmttt-u~nm 
tt R"J 1r PX m ie: itl79 f 45 at, 1tiZ!i ii JV:1- r R"J :&14 r\': < 11 ) o 

[0037] 1. 5<f15/f<5. 0 (11) 

[oo3BJ :&f4:r\': (11) ~ffl rtE~:Flfl1l m~ 61 1J\ 1'I 1t ~ fTil Pt, ~JHfu. f1tIT 11 ID~ fftJ ;fn 11 
~O':J~f4◊ ':ff~ttJ::JlHi "5. 0 ", IJ!U~-----.j~m~iiO':J IT O':Jft~J!t§Mr~1'm~*~JEO':Jft:¢. 
Ir~~~, ~ .ut, 'h 71,t rf ft~, 1m Jf :tr1B1Hg ~m1JHfi 61 rf 61 xm 1r o ;t::1; ta~~~ 1u-t-1t ~ 61 
,,~IT, t~dlm~ 61 1J\ru1t, ftJxi l:,l11mf*Fomie o :Jj)'r, JJx1lIDrtJftID11J1U~ atJ, 12Sl.rltxi l:).ft¥U B! 
,ftJ 6"1 PX flt!:~~ 0 .Ll:t5'r' tt M~ =3fti$Hii ~ IT 6"1 ft~)!~~~ {t' *Jf ~tt i)gQ~~ ~ • Jftm~ii 6"1 m 
61 ftm &*1~IT • ~, IJ!lj ~l!J r fit$ B ti~ 611,~ IT, {EL 11 ~ ~ ll J-:, xi l:,l ff jlj ~,ftf ~ JJx fj 't't 
~~o :!t1i~1fTIIT, *1~r Hi1i" 1. 5", IJ!Ll~=~#Uii6<JlE6"1:Yt~J!t§xtrff'1'-ffi~*~YE6"1:Yt 
g&:t@Hlfi, l2Sl .ut 11~~:t~ A, xi l:,lff ¥1J f!,ftf 6"1 ~fl·ri ~~ o 

[oo39J tEJ:IBtat1JR1t11111tV-~ rr, tti'lt ~D1lmiJUP~nmttR"Jir JJxmJi1eitl79 f45, i'lt ~/\ 
m1tttP~-tm1tt6"Jir PX~b!e &79 f67 at, 1Jti&ii JI l:). r s"J :&14:r\': <12) o 
[0040] -6. 0<f45/f67<-l. 5 (12) 

[0041] :&14:r\': (12) ~ffl Tft~ll-r!flm~ 61 1J\ru 1t~ ~at' B!Yf:l:ih11tIT5fj~;fPfj~ 
61 ~14 o ¥Hr, it~14 r\': o 2> m~m -t--tm iu tJ-J11111~ tB M 61 ft~ rAJ ti ft5c14 6111 ID 61 A 
Mm Ji 61 :&14 o :tm 0J;P 6"1 Jj~t+, tE cm 1t@:i, cMos 1t@:i~-tI1t5c14 ~, tiYBt;'llm5E 7 ~~wi 
I!J.A{~~:ff.D"Jft~D1A!1mlt □1m!E, §ppfri~ □1±ft~m it (CRA :Chief Ray Angle) o ~ 
tt~Mm•tt~~M~ft~rAJ•ID~AMmlt~~tECRA~m~~,~-m~~~~oo• 
6"1fi'r1:t!1$~ag9{]Jffil.%z§p ~J11J (shading) 6"1~1±.o 
[0042J *fi:~14:r\': (12) ~~ttJ:~lH!'l: "-1. 5", IJ!Ll~~i'lt}}J!flm~t±l!16"Jft~rAJ1iID 
61A!1m&-tLJJwlJft CRA B1mll ~' * ii~§'IIJ§{jJ§gjj1§:, j}~jffil' xll:).Jtl:ff:tl•m~61 1J\ 

:@{to :!t1i >'r, 1lii q:i 5JR*flTID rAJflTID fWLl~ fftJ, C9.Ll:txi Llf~fU ~H6"1PX1l·ri~G o :!t1i~1fTIIT, * 
f~T r~~{H "-6. 0 ", IJ!Uxt-tlfi m~ 61 11\~{t 1f 5fU' {ELxl l:}_'IIJ§{jJ§gjj!§: 0 rm_§_, filxi l:).i'lt Mtl 
fim~t±lM~ft~rAJfiID~AMmlt~~tE~A~m~~":Jj*,fi~~~~-ID~~~ 
fWLl~ fftJ, 12SJ.Ll:tfl!i~:tt::k, xiDJ1~¥Ll RJf61JJx1l-r1f'i~o 
[oo43J tEJ:J£tat1J61ti11m~ ~, tti'ltlf,tm~*~JE9"JgJle~79 f, i'lt ~ ~ muttn~ [gm 
ttz:..raJ 0':1 fttrn J: 0':1Ji1e ~ 1tl79 D34 at, 1t:®1i JI l:). r 0':1 ~14:r\': (13) o 

[0044] 0. 05<D34/f<0. 3 (13) 

[0045] '.&{4 A (13) ~ffl T ft~'lt J,Afl1l m ~ t±l M 6"1 ft~ rt]flfl5c{4 6111 ID6"1 A!1 ft§ J!-tL]J 
wUtr CRA 6"Jm!E l;/;J 61~at, f!,ftJ:l:ih11tIT{j~fprai~6<J'.&{4o *miMJ:~lH!'l: "0. 3", IJ!Uxil:,l~g 
t,AJ~-m~ tBgJ91.Jftt~ [A) 1lID6<JAgJm&-tLJJwlJft CRA 61.Jmll l;/;J O h>'r' {j~~5JR*flIDrAJ 
1tTID{IJlLl~ ffH' 12SJJLt{t~~±t::k, ftTID~ ffH PX7911t1Ettli 61~X~ 0 12SJJLt, xl 12J,ff ¥Ll ~~f 6"1 JJx1%z 
·ri ~~ 0 :Jj ~ jf ffi' *1~ Tr ri{l'l:" 0. 05 "' IJ!lj ~ £ ~g hU!{l m~ t±l M 61 ft~~ 11 TIIT 61 AM 18 & 
:tLJJwUtE CR/\ R"Jmll l;/;J, 1.Etm R"J rai~:tf :;k, Jt ii {j~ rf15JR*flTIITrAJ4~~fl)llj~ fftJ, tEittim r, 
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ill xtl::JAi ¥U fl ~-f 81 AA ft ·ri §5 0 

[0046] ,(_1:J:j£fattJ81:t!ftuEk~ ~' 1£iiff~tt~*tJE61gJi1e,&jg f, ii ~n~ttlP~/\~ 
tt:t i's] 81 :3/t!flll J: 81 Ji1e 12'J ,&jg D56 a,J, {jtizt1i R l2J r 811k14:i:t (14) 0 

[0047] 0. 05<D56/f<0. 25 (14) 

[0048] 1k14 A (14) ~}=llr ttii N\:tl1t m~ w M 81 ft~ rAJ:tlfl5c14 81 ft ID8tAM Jftf:~jqJ 
tiJtE CRA Rimm! ff;] Ri~at' fl~f:l:tM~IEBft~lOffi~~R11k14o *mirlJ:r~fi"O. 25", !J!UIER1 
m~~tij(, ff Rtt~1tJ~:illiflHif$ Bftt,l~Jij(, lzslrltxt 12J1~¥U GHf 61nx;1t·ri§5o ½>'r, tti~ 
~~r,~12J~~FPg~,:3f~~l2J~~--~~t±:IM~%~rAJftID~AM~~~~tECM 
O'Jmtfil i:;t;J o J1~1JID, *1r£-t-rf;~m "o. o5", !J!Uw~Hm{~FPgJi1e, m~~i~;,JJl1ttt~t±:IM 
81 ft~ rAJ 11 ID81AM~ li:tl1Jw1Jft CRA 81m ltl i:;t;J, {!:!:VJ. 61 ffi~1tt~ A, ~rlt, xi ~,A 1i fij fl~f 61 nx; 
1t-r1§5o 
[oo49J trJ::r£rat£161:ti1tm~~, triiff~m~*~81~Ji1ei&jg f, ii~-t:tfi'm~~Ji1ei& 
jg n at , fft m 1i ft l2J r 011k14 :rt Cl 5) o 

[0050] -4. 0<f7 / f<-1. 0 (15) 

[0051] ~14:rl:: (15) ~m T 'f lJ fl~f:l:filJJ\.JJiJ iift TIIT~ ~' ft~ 12Jlk B1t~:tl1JwiJ1'£ fl~f 81 
frill ff;] R11k1'1 0 *miuJ:p~1i "-1. O", !J!U~-t~-tirJr Jl~R1ffl Riftg1f;J;§xtrff~ut:k* 
tJE 61ft ~ li:t9 xt :l:lli ~ 11n, [!] rlt, 11 it~ :ti A, ff J::L P>Z 11 ID rAJ 11 ID 1~~ ~ ~ , 11 ID~ ~ AA 791~ IE 
ttli61i:k~o 3Hr, ttl!l1tmlm ;'rpftr$Bfl~±ij(, lzsl.rltxt 12J1i¥U ~~f61nx;1Jl1§5o !?J~1J 
ID, *1r£r rr~11 "-4. o", !J!U~--ti~Htfofe Ji~61fft 611tg1ft§xt-t-ff~tt~~t5E611tg1f 
fflxt~1t~,[zs]Jlt~J:B·~~ffl~IE~~(fflxtr~m~*~gh~~.~~*~gh 
1ft Ii rAJ tm ~ f~~ t$ rj] ) , xi l2J 1i f U fl ~f 81 AA 11 ·ri §5 o !?J >1 r , tE iJdw ,Ji1. r , IQ xi l2J frt IE 11 f{ o 
[0052] tEJ:j£fattJ 01:tlftm~ ~' ~/\:tfi'mlP~-tilmfft:i!%P>Zjg~tf M.ft!fralA ibJ:rftm 
ffll :ill$ rf 81 ftg1f5t5j 81 ~FJ1ID7fJ:tx o 
[ 0053] jffi tt ii tiJ AA~ ~ ~ iJHil 81 ~ /\ ~ uUP ~ -t~ m) ii p)G jg~ tr fA ft !fra lJ:j [uJ ~ m mi :ill 
$ IE 81 ft g li~5Ea ~ ~ Ff1 ID%:tx, ~ ,R ;~Jra J: 81 B 1ti::, iE fl ~J:l:fil 11tIE!tra :>'r 81 {if$ E 1ti::, 
*~m~~~~Mffl•tt~t±:IM~ft~rAJ•®~AM~N" 
[ 0054] tlH!i5 *~ m Ir :Jt'l 81:tl fiHi ~' (55 uJ$:J'll:1~ ~ frp Jj\ :Jt'l 81 :tlft+i ~' jt J:l~ fl ~t:LtM~ IE 
7~-~~~*ffl$,:3f~*mm~r~A~~~fflftm" 

~11~1-.Rat.1 
[0055J rn 1 ~~-t-:t~fflffi7-i_'l81 t~JJfil1T:r:t,~7T,~11~JJfilN 1 81t11t~~81tt!!t~ra 
t1J O'J ~ ID l!l o 
[0056] 00 2 ~*7T,I!] 1Ffr7T,611l{ttt~01ti11~~11~000 
[0051J l!l 3 ~*7T,l!l 1 J=ifr7T,81tlfitt~61JtIDfi~,1J~,m~1t611t~l!lo 
[oo58J rn 4 H::~r*~mtr~61~'1'~JJfil1Jrt:, *7T,~fl'i~JJfili7~ 2 61:tlftm~61tl!t~ra 
t~61i£ID~ o 

[0059J l!l 5 tt:*7T,OO 4 foJ-r7T,81tlfiil~81tl1ift~fiftOO o 
[oo6oJ Kfl 6 ~*7T,Kfl 4 J1fr7T,81:tlfttt~61J1TIITft~,1J~,m~1t611i~Kflo 
[0061J l!l 7 ¾~-f-:zjs:~ffl$Jr~A1~~~JJfil1J:i:t,*7T,l!l:1i~JJfiliJ~ 3 A1:tlfl1i~A1tl!lt~ta 
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tJJ 61 t!Hfil 00 o 
[0062] [?fl 8 JE:-zVfl?fl 7 }1fr:5f611!11Hl~61Tl11i::6{]1J¾::l?fl 0 

[oo63J ~ g ¾:zz:5f~ 7 J1fr:5f61t!1tffl~61J3JtiliI11&,{fdii,8!~~611it~~~o 
[oo64J oo 10 tt:~-t-:2Js:~JtBm~ 61~1'~lJffi7'f :it, *~~11'i~lJffifJu 4 61m1111~ S{Jtl!t~ts 
tJJ 61. 00 00 0 

[oo65J 00 11 ¾*7f OO 1 o J1fr:5fR1t!1tffl~R1tl1t&R1fi&i!I 0 

[oo66J ~ 12 ~*7f~ 10 J1tr:5f01tl1til~61J1001tt~,1til,8!~~61{fc~i'::~o 
[0067] I!] 13 ¾~-f-*~ JtHm:11'161 -t ~)Jjg)J;i'\, :t<:5f ~ f][~lJffiM 5 61fl11 t't~ S{Jf,[!f~ts 
tJJ D''l • 00 I!! 0 

[oo68J 00 14 ¾*7f00 13 Pfr:5f61tlftffl~61tl1t&61ft&00o 
[oo69J i!! 15 ¾*7fi!l 13 J=ifr:5f61f~ftffl~61:F1001t&,11~,8!~~611i&i!lo 
[0010J l!l 16 J:E:~-t-:2Js:~J=1=H~Jr~61~f'~lJffi1f:it, -zz7f~11'l:~lJffiWu 6 61ffi1tffl~S{Jt1J\1Jius 
tJJ 61 iQ 00 ~ 0 

[0011J 00 17 ¾*7f00 16 foJ-r:5f61fJiflm~61tl1l~61fl~OOo 
[oonJ l?fl 1s ¾*7f l?fl 16 J1fr:5f61tlftffl~61J1TIIT1t~, 1t~, 8!~~611t~l?fl o 
[0073] 1''1~1£~ 
[0074] G 1 : m~m{lH1i 
[0015J c2 =m=mfflrii 
[0016] c3 =m- j!uHii 
[0077] ST :JL1~ftlil 
[0018J u :m -mffl 
[0079] L2 :m=j!ffl 
[oo8oJ L3 =m-mffl 
[0081] L4 :m[[l~ffl 
[0082J Ls :mnmffl 
[oo83J L6 :m/\mffl 
[oo84J L7 :m-tm4t 
[0085] 10 :1ift# 

~ ~~JJW: J:j" ~ 
[oo86J l2J, r, ~mrntl!lt+tltii£8Jlx,t7j'(~JtHm:11'1Jl~1tJ1tr1i61 -,t~lJffi1T:it◊ 

[0087] I!] l, 1!] 4, 1!] 7, I!] l0, I!] 13 lj,R'_l!] 16 ¾:zz:5f:2js:~M):7f:itO''l~f][~hfiliJ~ 1 ~~ 6 O''l 

ti 11 ffl ~ 61 tilt JI to f-1:J 61 ~ 00 00 0 1f ft!~ 1';],& f]i~ lJffi ,Wrj 61 ¥ * ffl ~ to f-1:J i'w :t§ ~ ' ~ Jlt ' fr Jlt ~ 
OO~ffi~~~16{]•~•0000*-l£~:2Js:~~1f:itS{Jffl~ffl~S{Jffl~~~" 
[oo88J ~D 00 1 J1fr:5f, :2js:~1Jffi7f :it S{J 1111 ffl~JA 40 it1~~ 1bJ1t OOf~HtaJCMFJU ,El.~ if S{J ft#.'; lt 
01m~mtJHil Gl,Jl~iE61ft~&61*=mffltil G2,Jl~ffl6{Jftg/!t01* -,mffltii G3 ITiHJJ 
P>Go tE* -~tffHil G3 5fDfjf{%z7i;{~611l® IM ;z:,l'sJWcliilttft# 10 0 ill PJ 12)/~'~ 1Mm:Yt# l0o 
[oo89J ~ ~mfflrii c 1 JNltMt1~~*~11tcdJC rn Jl~ if 61 ft~& 61 ~ ~mffl u, JL1~ft 11 sT, 

Jl~ff!R11t~&R1*=mffl L2,Jl~iER1ftg&R1*-m1i L3 tiJMo *~mti L1 ¾4mit 
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fNU 6<JTIIT6<J ffil .$+1£ r 1 791E, fiffifNU 6<JTIIT6<J ffil .$+1£ r2 79 :ffl 6<J Jl;1:k, Jl;AAftft$ra x S{J llftm:79 
~8mffl6{]%tk.~m-mmL16{]%tkH~Wr*~m~~M16{]%tk.m-~mL16{] 
%tkfUf ¾401-tfNU 61 TIIT 61 ffil .$4':1£ r 1 79 IE 61%tk ep PT, ill PT !2J¾ft TIIT fNU S{]Uu 61 ffil .$4':1£ 
r2 :1/g IE 6<J%1:k JiP ft ft$ra x 6<J 15ft Jlr:1/gi~ ~ TiiJijiJJ fPJ '.fmftfNU 6<J~ )=j mtl B<J%1:k. ~fJ[~JMfJU 2, 
3lj,~S¾ffi-mttL16{]%tkftft~XS{Jfflj[i:79ffi8ffiffi[PJ~ft~S{J~Jj~ffiS{JM~o 
[0090J ffi=mm L2 ¾'.fm¼:1NUR<JTIITR<J ffil.$4':{T:' r4 ;foftTIIT1NUR<JffiR<J ffil.$4':{2 r5 ~~79IER<J 
%1F.:, %!5½ftft$ra X S{J ~ftm:i~ 8 OOijiJJ fPJ '.fmftf~U 61~ )=j m1i 61%1){" Jlt:>'r, m=m1i L2 61% 
tkH~~~r*~fJ[~~f1u 1 6<J%tk. ffi=mut L2 61%1:kft~¾ftoo1NU6<J0061 ffil*4:1£ r5 
79 IE O':J %:[:k ep PT, ill PT !2J¾'.fm1-t1NU O':JOO O':J illJ .$4':1£ r4 79:fft O':J Hitk, ep ftft$ra x O':J llffm:79 ~ 
[_LI]mffi0<J%1:ko 
[0091 J ffi - ~tt L3 ¾~1-t{NU 6<J006<J ffil .$+1£ r6 79 IE, 1100 {NU 6<J006<J ffil .$+1£ r7 7911:t 6<J 
%tk,%AA~ft~xS{Jfflm:79~8~ffi6{]%tk.ffi -~ffiLl6{]%tkH~Wr*~m~JMM 
1 61Hitk, .R ~¾tmftfNLl 6<J0061 ffil .$4':1£ r6 79 IE 61HitkePPT. ffi -jlffi L3 6<J7fi:l:kill PT !2J¾ 
ft TiiJ {NU 61TiiJ 61 ffil .$4':1£ r7 :1/g 1E 6{]%1:k, ep ft ft$ra x 61 llffm::1/gi~ 8 TiiJijiJ:l fPJ '.fml2fs:{NU 6<J~ )=j ~ffi 
6{]%tk.~m~~M4¾ffi-~fflL36{]%tk~ft~xS{Jfflm:79ffi8TIITffifPJtm1-t~S{J~)=j 
mttR1wu~" 
[0092] ffi =m"tfH1! G2 _J,}.'.fmftf~HHMcUx El3 J:lff IE 61ft~N61 * [9m"ft L4, J:lff IE61ft 
~N6<Jffi nmtt L5 tlJAA. J:t ql, ffi [9mtt L4 ¾~1-tfNU 6<J006<J ffil.$4:1£ r8 ;fuftoo{NU 61006<J 
ffil.$4':~r9m79:fft6{]%)[:k,%AAftft~XS{Jfflm:ffiMOOffifPJ~~~S{J~JjmfflS{J%)[:k" 
[0093] ffi =n.m1Jl L5 ¾~'12fs:1~Ll 6<J0061 ffil.$ 'f.1£ rlO ;fP1ioo{~U 61006<J ffil.$ 'f.1£ rll f~79:fft 
61%:j:k, %AAftYt$ra x 611lftm:i~[_IJJOO¥JJ [PJ~ft1NU61~ )=j mm01%)[:k. Jlt:>'r, ffi17.m1i L5 61 
%tkH~Wr*~ffi~JMM1~%tkoffin~ffiL5~%~.R~~-oo~~oo~~.$4':~ 
rll 79:fft 6{]%)[:keppJ, ill PT ~J¾tmft~Ll 6{]0061 ffil.$¥-H rlO 79 TE 6<J7f;tk, ep ftft$ra X 61 llftm: 
79~8mtt01J1i:1x. ~1K~Efu1Yu 2 ¾ffinm11 Ls 01J1i1xftft$ra x 01ilftm:79~8mtt011Yu 
~. 
[0094] ffi -.mffit_§_ G3 fA 401-tfNHHFJ11Uja8 Jlff fft 61 ft~!Jt 61 ffi /\ mm L6' Jlff fft 61 ft 
ffifi 61ffi--t51Hi L 7 ttl J5½. ffi /\mtf L6 tt:'.fm1-t1mU S{JTiiJ 61 ffil .$¥-tf r 12 ;f P ft TiiJ fmu 6<JTiiJ 61 ffil .$ 
¥-1£ r 13 i~ 79 iI 6<J %tk, % JJx;ftft$ra X 6<J llftm:i~ 8 ootJJ fPJ ~1t {NU 6<J ~ )=j ~ffi 61 %tk. yj :>'r, 
ffi--tmffl u ¾ ~ ~ fmu R1 TIIT R1 ffil .$ ¥-{t r 1 4 ;¥011 oo fNLl R1 oo R1 ffil .$ ¥-tt r 1 s ~~ 79 IE R1 % :[:k, % 
AA ft* $ra x 01 llft m: i~ 8 oo ijiJJ fPJ tm 1-t 1~u S{J ~ ,fj m1i 0<J m 1)( " 
[oo9sJ ftJ:.5£ffi/\mut L6 lnffi-t;mut L7 ql, 1~tm1-t1muS{Joo;fnftTIITfNU0100%$;79Jlfftjj 
,'2 O':J~~:Ef oo%tk, * _§Jlitf _J,}.ft$ra X lj!JJ fPJmmm :ill $IE 0':11tmfi:1t5I 0':1%:1:k O :lilhtffi)\Jl 
m L6 10 jjf-tmm u FJT Jl lf 01 .tsJr/1 HJtk, /f 1.sz. tl! :ftHfu 1,i TE $ra r. s<J B 11 ~, :i2E tl! :ftHfu 1,i TE $ra >'r 
S{Jffl.$~1t~,#~ffiMfflfttt~iliMS{Jft~~-oorMS{JAMMN~~~~~ft~ft~ 
jij[i (CRA :Chief Ray Angle) S{Jffijj173. 
[oo96J .ut:>1r, :ff*~1K~JMWu 1 01t~1tm~ ql, 1~ffi/\mm L6 loffi--tmm L 7 0<J~1-tfNU 01 
TiiJ ;fo 1%z TiiJ f~U 61TiiJikW31" TiiJ % $; :1/g Jl ff tjj ,e 6<J ~ F :E:ft_ TiiJ % :[:k , 1£1. * .J6, ffij ~ i~ ik W31" TiiJ :&I~% AA :1/g 
Jlfftjj .e 61~F:E:ft.TIIT%i:ko ep~Jlfftjj ,e 61~F:E:ft.TIIT%tk6<JTIIT .R ¾ik ®ffiql 611f~-~, ilif3~ 
•ffiik~~~mm~-1"mffl%$;79~tfMft~xffi[P]mmmm®IE~ft~N~~~% 
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~ft B{J ~ ffl O jj 11,' tlz1h5 p)r ~ * B{J ft"¥ ti: 13~' :t~fi ffl ~ B{J lj\ ~ ft B{J ;f't)i' *&:' fffl ~ xtm ;\ ~ ffl 
+MAW l-,'71c~ 'fl.'m-1:i::J r1:f L6 IJ'µJfh..;XZ:f-1:Jt. L 7 1>Z.1=1.1n "" o 

[0091J *~~7Jr\:S1tlftm~iiJr: ~ r J1Jr~s1%f4:rt Cl) ~ (15) o 

[0098] 40< v d1<75 (1) 

20< v d2(35 (2) 

40< v d3(75 (3) 

,10< v d1(75 (1) 
20< v d5(35 (5) 

20< v d6(35 (6) 

40< v d7(75 (7) 

0. 3<f3/f1(3.0 (8) 

-3.0(f2/f3(-0. 3 (9) 

[0099] 

[0100] 

[0101] 

[0102] 

[0103] 

[0104] 

[0105] 

[0106] 

[0107] 

[0108] 

4. 5<f4/f(9.0 (lo) 

1. 5<f45/f(5. 0 (11) 

[0109] -6. 0<f45/f67<-l. 5 (12) 

[011 OJ 0. 0fi<IB4/f(0. 3 (13) 

[0111] 0. 0S<D56/f(0. 25 (14) 

[0112] -4. 0<f7/f(-l. 0 (15) 

[0113J ;tt~, 

[0114J v d1 =*~~ti u s{J~nJuH& 
[0115J v d2 =*=~m L2 s1~o1uu& 
[0116] v d3 =* - 51m L3 □1~o1 uu& 
[0111J v d4 =*[[j~m L4 s{J~nJ!JH& 
[0118] v d5 :mn~m L5 B{J~oJIJH& 

[0119] v d6 =*;"~m L6 s1~o1 uu& 
[0120J v d1 =*--1::;~m L7 s1~o1 mi31: 
[012n f =~~+t~~t1ts11;fli!e 
[ ] ' ,,..,,. ;-z& t± r'r!-t ~ pr=; 0122 tl :%~ mtJt. L11=1'J,.,,Jre 

[0123J f2 =*=~m L2 R1mEe 
[0124J f3 = m -~ti L3 s1m£e 
[0125J f4 =*[J]~ut L4 s1miee 
[ ] ,,..,,. 1-, '*t± fr! iE pr=; 0126 f7 :3¥}-uJ:zitJt. L7 w'l,.,;Jre 

[0127] f45 :%[J]~m L4 ,tP$n~m L5 B{Ji;px;gjlfi 

[0128J f67 :m-J-,~m L6 :fPm--t~m L7 s11rpx;g&e 
[0129J 034 =* • ~m L3 lPm[J]~m L4 zJBJs{Jfttra x J:.B1B1e~ 
[0130] D56 :m-.~m L3 5¥Pm[J]~m L4 :zJ8JB{Jft$ra X J:.B{Jlle1~ 

[0131J *~~1r:a:s1:t11iuEJ~T'J75!:!~~+tiM1tit:~1i~rm1iJE~ r-·s{J~ftf:rt c16) 0 

[0132] 0. 7<f6/f7(1. 4 (16) 

[0133] %1'1 rt (16) ~J:llf<a~t~tlftffl.:kttL1BtR1ft~r!=D1lTIIT TM R{]Aitmlit~iua CR/\ 
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s"Jm!E pg s"JroJst, B!~f:J:t{1~1EB!~~s"J1k{~o ~;WttJ:~~fi" 1. 4", !J1U.~~it},).Jlfltt~t±:l!t 
s"Jft~ fAJft® IM s"JAMm!lJllJmU11.: cRA s"Jm!E pg, 1!:lJtm::ft® IM s"J~ -tmtt L 1 s"Jftgit 
~1it:L~/,~tt L6 s"Jftg)!g_1r(, l:tlJ.ltffi.1JfAJ s"JB!~~tfj;:, xtl2J1iiU B!~fS"JAA1%l·ti§'go y'j~ 

7'fTiiJ, ~1~r rl)~1i "o. 7 ", 9!Ll iE7f fAJ S"JB!:tj~tfj;:, 11ltltxt12J,1~iU B!~f S"JAA1%l'tifjgo jj:)'r, xt 
12J~tJA:t111m~wMs"Jft~fAJ1t® IM s"JAMm1t1~1mua cRA s"Jm!Epg 0 

[0134] Jlt5'r' .:f rm~ij)ij fEJ:it~1kf~:ctR"J:i:tf!L iffitt.~:Hi:!!i1j)ij JEJ:it ~1k1~:i:t, ~g~JJ" 53!J 

1fr JU £J ~1k1~ :ctxt fil s"J 11: m 5f~* o 
[0135] a*~lllii:17:ct er' ffl ~FJfTiiJ%AA T ~mmS"JmmTIIT O 1=EW:Yt$@1J[A] S"J$@7',] Z, £J )'C; 
$f!ljg1f.[l"Jjf [A] O':J 1g;,Jt\tT'J H, i21l'fl*~T'J k, ~~If TiiJ *~T'J A4 , A6, A8, A10 , A12 , A14 , A15Sf, :imur 
:ct*~:it@;mttTIITPJf*ffi s"J~FI3JtTIIT7fJ~o 
[0136] :rt; 1 

[0137] 

[0138] -ritf' *~*~h11!7'f:ct0':J1!114'.l~O':J~Ul~h11!WU O a~~fi~hllIWU er' f *~~1' 
tt~~~s"J~~,~o*~Fffi,w*~~~~mo i*~M~~~H~~s"JTIITffi~,r* 
~(ttj$~H:, J*~ft$f!ll:.S"J~mTIIT:z:JsJS"Jlle~ (TiiJ['sJj%), nu*~t!rM$, vJ*~~AJ,D:! 
~o Jlt:57r, ~ffj]QJ *( £%) s"Jt1%S"JTIIT~%*~~~FI3JtrnL 
[0139J J!di~lllii:17U 1 

[0140] 12f r*~~*ii~~~o 
[0141] f = 11. 91mm, Fno = 2. 9, rd = 27. 1 ° 

[0142] 
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oo#ttR. 
\IQ i,ri&~ j r d nd vd 

( 4hoo ) 00 00 

1* 4. 933 1. 070 1. 5346 56.1(=vd1) 

2* -930. 893 -0.035 

3 ( Jtl~) 00 0. 112 

4* 18. 923 0.311 1. 6355 24.0(=vd2) 

5* 5. 803 0. 113 

6* 9. 618 1. 053 1. 5346 56.1(=vd3) 

1* -26. 477 1. 108 (=D34) 

8* -4. 816 1. 452 1. 5346 56. 1 (= v d4) 

9* -4. 880 0. 100 
[0143] 

10* -20. 892 1. 258 1.6355 24. 0 (= v d5) 

11 * -16. 143 1. 269 (=D56) 

12* 10. 109 1. 086 1.6355 24. 0 (= v d6) 

13* 5. 202 0. 858 

14* 6. 128 1. 015 1.5346 56.1(=vd7) 

15* 3. 566 0. 700 

16 00 0. 300 1. 5168 64. 2 

17 00 1. 693 

< 1too) 00 

[0144] ~~ttoo~~ 
[0145] m 1 oo 
[0146] k = 0. 000, A4 = -2. 258E-03, A 6 = -1. 716E-04, A 8 = -8. 402E-05, 

[0147] A10 = 7. 188E-06, A 12 = -1. 727E-07, A 14 = -5. 544E-08, A JG= -4. 827E-09 

[0148] % 2 oo 
[0149] k = 0. 000, A4 = 1. 813E-02, A 6 = -1. 657E-02, A 8 = 5. 660E-03, 

[0150] A10 = -9. 632E-04, A 12 = 3. 919E-05, A 14 = 9. 322E-06, A 16 = -9. 282E-07 

[0151] m 4 oo 
[0152] k = 0. 000, A4 = 2. 004E-02, A 0 = -2. 109E-02, A 8 = 7. 483E-03, 

13 
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[0153] A10 = -1. 366E-03, A 12 = 7. 946E-05, A 14 = 1. 00SE-05, A 15 = -1. 275E-06 

[0154J ~ 5 ID 
[0155] k = 0. 000, A4 = 1. 328E-02, A 5 = -1. 197E-02, A 8 = 2. 756E-03, 

[0156] A10 = -3. 323E-04, A 12 = 9. 334E-06, A 14 = 1. 543E-06, A 10 = 6. 238E-09 

[0151J ~ 6 ID 
[0158] k = 0. 000, A4 = 1. 412E-02, A 6 = -7. 356E-03, A 8 = 1. 464E-03, 

[0159] A10 = -1. 635E-01, A 12 = 9. 896E-06, A 11 = 3. 578E-07, A 16 = -7. 127E-08 

[0160J ~ 7 ID 
[0161] k = 0. 000, A4 = -4. 229E-03, A 6 = -6. Sl0E-04, A 8 = 2. 136E-04, 

[0162] A10 = -1. 640E-05, A 12 = -8. 553E-07, A 14 = -3. 664E-07, A 16 = 1. 570E-08 

[0163J ~ s ID 
[0164] k = 0. 000, A4 = -7. 525E-03, A 6 = 4. 344E-04, A 8 = 1. 460E-04, 

[0165] A10 = -4. 222E-05, A 12 = -2. 416E-07, A 14 = 2. 207E-07, A 16 = 2. 681E-08 

[0166] ~9® 
[0167] k = 0. 000, A4 = -1. 153[-03, A 6 = 4. 237E-04, A 8 = -3. 266E-06, 

[0168] 11 10 = 1. 184E-06, II 12 = -1. 703E-06, II 14 = 6. 3fi7E-08, II 16 = 2. 0filE-08 

[0169J ~ 10 ID 
[0170] k = 0. 000, A4 = -2. 682E-03, A 6 = -4. 429E-04, A 8 = -8. 312E-05, 

[0171] A10 = 2. 024E-06, A 12 = -9. 278E-07, A 14 = -1. 690E-08, A JG= 5. 362E-09 

[01 nJ ~ 11 ID 
[0173] k = 0. 000, A4 = -2. 770E-03, A 6 = -5. 065E-04, A 8 = 7. 597E-06, 

[0174] A10 = -1. 210E-06, A 12 = 3. 920E-08, A 14 = 4. 009E-09, A 16 = -4. 901E-11 

[0175J ~ 12 ID 
[0176] k = 0. 000, A4 = -7. 263E-03, A 5 = -2. 582E-06, A 8 = -1. 576E-06, 

[0177] A10 = 3. 658E-07, A 12 = 1. 955E-08, A 14 = 6. 544E-10, A 16 = -1. 041E-10 

[0178J ~ 13 ID 
[0179] k = 0. 000, A4 = -7. 953E-03, A 0 = 1. 117E-04, A 8 = 1. 769E-06, 

[0180] A10 = - 1. 619E-07, A 12 = 1. 220E-09, A 14 = -7. 531E- l l, A 16 = 1. l 76E-12 

[0181] ~14ID 
[0182] k = 0. 000, A1 = -1. ,199E-02, A 6 = 1. 386E-01, A 8 = 1. 879E-07, 

[0183] A10 = 1. 022E-07, A 12 = -2. 511E-09, A 14 = -4. 879E-10, A 16 = 6. 044E-12 

[0184J ~ 1s ID 
[0185] k = -5. 275, A4 = -7. 965E-03, A 6 = 3. 077E-04, A 8 = -7. 619E-06, 

[0186] A10 = 1. 795E-07, A 12 = 8. 605E-09, A 14 = -5. 893E-10, A 15 = 8. 607E-12 

[0187] f 1 = 9. 18mm 

[0188] f2 = -13. 29mm 

[0189] [3 = 13. 33mm 

[0190] f4 = 99. 43mm 

[0191] f5=101.3lmm 

14 

Page 768 of 880



CN 204188870 U 12/27 ];'.[ 

[0192] f6 = -18. 451mn 

[0193] f7 = -18. 521illll 

[0194] f45 = 48. 431llil 

[0195] f67 = -8. 781llil 

[0196] ~ r*~1'5-id~:its{]ft 0 

[0197] B/fl = 1. 45 

[0198] f2/f3 = -1. 00 

[0199] f4/ f = 8. 35 

[0200] f45/f = 4. 07 

[0201] f45/f67 = -5. 51 

[0202] D34/f = 0. 09 

[0203] D56/f = 0. 11 

[0204] f7 /f = -1. 55 

[0205] [2/ fl = -1. 45 

[0206] f6/f7 = 1. 00 

[0201J ~tt, *JJ11t~!Jfili7~ 1 R{]tl1t1Jt:JJrm J=EJ:if~id'I :i:to JJ.~~~ti u R{]4~~f~LlR1 
ooiU1too IM 7'JlLB{]ft$raJ:s{]Ji!e ~ (;)mftJt 10 ~~~~~*Ii) ~ 13. 361illll, ~Jl/l 7tlft4l 
~s{]1MlHL 
[0208J l!l 2 *rix11r~JJttii7~ 1 s{]t!ftm~, ?J'--79-=f"f-1Jr/UlP5J11~1Jr/U*~t±:1l51'5-1tr§'Jt§ 
X'JT~A1l rl5'J s{] H: H ( rJ rli79 "11 /B'J H: H") xt filZ B{]tJ1t~ ( ft 00 5, 00 8, 00 11, l!l 11 rJ 
lzOO 17 ql[gt~ful) 0 Y:Hr, 00 3 *r~11i~JJttI{7Ll 1 s{]NHtffl~, ?J'--:JJIJ~~t±:\Jtoo1t~ (lillll)' 

11 ~ (lillll) ~lz Bltj ~ ( % ) o ft~ @1t~ i!l ql, ft Tm il~ i!l lP :E3ft_ 001t~ i!l ql *~ t±:1 £5 g ~ 

(435. 84nm) ,c ti (546. 07nm), C ti (656. 27nm) B{]-~z&:*MfilZB{]1!~.m, ft{l'liY:00 ql71":JJIJ* 
~t±:15JL\~1100 s s{]1t~.mlP-=f"f-ftoo r s{]1t~; < ftOO 6, oo 9, oo 12, oo 15 ~2zoo 18 qlfil 
t§[Pj) o PD~ 2 5fP~ 3 ?Jr~, t~~:z!s:~1J'r~JJttI{7Ll 1 s{]tl1tffl~, l~Hfil1~IE71'5-1t12◊ 
[0209J JY:11i~JJttii7Ll 2 

[0210J IV,r*~¥*+itYd&~o 
[0211] f = 11. 121illll,Fno = 2. 4, w = 28. 7° 

[0212] 
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oo#ttR. 
\IQ i,ri&~ j 

( 4hoo ) 

1* 

2* 
3 ( Jtl~) 

4* 

5* 

6* 

1* 

8* 

9* 

10* 

11 * 

12* 

13* 

14* 

15* 
16 

17 
c 1too ) 

[0213J ~FJ1oo]&ffl 
[0214J m 1 ID 

r 
00 

5. 672 

13. 631 
00 

40. 182 

6. 117 
5. 905 

-38. 291 

-3. 431 

-3. 240 

84. 917 

-58. 992 

7.052 

4. 789 

4. 948 

3. 686 
00 

00 

00 

d 

00 

2.085 

-0.0003 

0. 105 

nd 

1. 5346 

0.382 1.6355 

0.049 

0. 762 1. 5346 

0. 990 (=D34) 

0.350 1. 5346 

0. 108 

0.616 1.6355 

1. 736 (=D56) 

1.350 1.6355 

1. 526 

1. 105 

0.680 

0.300 

1. 414 

1. 5346 

1.5168 

13/27 ];'.[ 

vd 

56.l(=vdl) 

24.0(=vd2) 

56.1(=vd3) 

56. 1 (= v d4) 

24. O(= v d5) 

24. O(= v d6) 

56.1(=vd7) 

64.2 

[0215] k = 0. 000, A4 = -1. 916E-03, A 6 = -2. 614E-04, A 8 = -4. 202E-05, 

[0216] A10 = 9. 800E-06, A 12 = -5. 793E-07, A 14 = -1. 528E-07, A 16 = 1. 302E-08 

[0211J m2TIIT 

[0218] k = 0. 000, A4 = 1. 459E-02, A 6 = - 1. 720E-02, A 8 = 5. 644E-03, 

[0219] A10 = -9. 641E-04, A 12 = 4. 106E-OS, A 14 = 9. 797E-06, A 16 = -9. 797E-07 

[0220J m 1 ID 
[0221] k = 0. 000, A4 = 2. 300E-02, A 6 = -2. 066E-02, A 8 = 7. 394E-03, 

[0222] A10 = -1. 370E-03, A 12 = 8. 034E-05, A 14 = 1. 017E-05, A 16 = -1. 197E-06 
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[0223J m 5 ID 
[0224] k = 0. 000, A4 = 1. 452E-02, A 6 = -1. l 76E-02, A 8 = 2. 846E-03, 

[0225] A10 = -3. 407E-04, A 12 = 7. 751E-06, A 14 = 1. 645E-06, A 16 = 4. 227E-08 

[0226] m 6 TIIT 

[0227] k = 0. 000, A4 = 9. 445E-03, A 6 = -7. 185E-03, A 8 = 1. 433E-03, 

[0228] A10 = -1. fi23E-04, A 12 = 1. 116E-0fi, A 14 = 2. 227E-07, A 16 = -1. 217E-07 

[0229J m 7 ID 
[0230] k = 0. 000, A4 = -1. 799E-03, A 6 = -3. 115E-04, A 8 = 1. 941E-04, 

[0231] A10 = -1. 459E-05, A 12 = -3. 805E-07, A 14 = -4. 646E-07, A 16 = -5. 256E-08 

[0232J :;gs ID 
[0233] k = 0. 000, A4 = -1. 097E-02, A 6 = 1. 037E-03, A 8 = 2. 046E-04, 

[0234] A10 = -3. 179E-05, A 12 = 9. 872E-07, A 14 = 3. 226E-07, A 16 = 2. 150E-08 

[0235J m 9 ID 
[0236] k = 0. 000, A4 = -2. 37 4E-04, A 0 = 7. 402E-04, A 8 = 6. 618E-05, 

[0237] A10 = 9. 578E-06, A 12 = -8. 457[-07, A 14 = 1. 366E-07, A 16 = 3. 483E-08 

[0238J m 1 o ID 
[0239] k = 0. 000, A1 = 8. 502E-05, A 6 = -6. 845E-04, A 8 = -3. 961E-05, 

[0240] A10 = 7. 821E-06, A 12 = -3. 182E-07, A 14 = -2. 580E-08, A 16 = -1. 121E-08 

[0241J m 11 ID 
[0242] k = 0. 000, A4 = -3. 5,16E-03, A 6 = -1. 316E-01, A 8 = -5. 9,16E-06, 

[0243] A10 = -1. 087E-06, A 12 = 8. 261E-09, A 14 = -8. 166E-09, A 15 = -1. 513E-09 

[0244J m 12 ID 
[0245] k = 0. 000, A4 = -2. 321E-03, A 6 = -1. 480E-04, A 8 = 1. 069E-05, 

[0246] A10 = 5. 462E-08, A 12 = -1. 313E-08, A 14 = 4. 805E-10, A 16 = -2. 217E-ll 

[0241J m 13 ID 
[0248] k = 0. 000, A4 = -5. 114E-03, A 6 = 9. 282E-05, A 8 = -4. 615E-06, 

[0249] A10 = -1. 475E-08, A 12 = 1. 042E-08, A 14 = -8. 901E-ll, A 10 = -1. 395E-ll 

[0250J m 14 ID 
[0251] k = 0. 000, A4 = -1. 462E-02, A 6 = fi. 096E-04, A 8 = -6. fifi3E-06, 

[0252] A10 = 2. 050E-08, A 12 = -1. 7'15E-08, A 11 = -7. 332E-10, A 16 = 6. 119E-ll 

[0253J m 15 ID 
[0254] k = -3. 37 4, A4 = -8. 463E-03, A 6 = 4. 184E-04, A 8 = -1. 373E-05, 

[0255] A10 = 1. 279E-07, A 12 = 1. l00E-08, A 14 = -5. 270E-10, A 16 = 7. 656E-12 

[0256] fl = 16. 651mn 

[0257] f2 = -11. 40mm 

[0258] f3 = 9. 63mm 

[0259] f4 = 66. 37mm 

[0260] f5 = 54. 86mm 

[0261] f6 = -30. 56mm 

17 

Page 771 of 880



CN 204188870 U 15/27 };'.[ 

[0262] f7 = -38. 901mn 

[0263] f45 = 29. 541llil 

[0264] f67 = -16. 331illll 

[0265J iv, r*~~ld~J:ts{]f][o 
[0266] f3/fl = 0. 58 

[0267J f2/n = -1. 1 s 

[0268] f,1/f = 5. 97 

[0269] f45/f = 2. 66 

[0270] f45/f67 = -1. 81 

[0271] D34/f=0.09 

[0272] D56/f = 0. 16 

[0273] f7 /f = -3. 50 

[0274] f2/fl = -0. 68 

[0275] f6/ f7 = 0. 79 

[0216J i3:f¥, *~1J'r~Jn!!'8JU 2 B'9tl1ltl:ikJ~ 1EJ:J£,£1fd~:i:to }k~~~tt u B<J!f1fl1tf~UB<J 
ID JU~ ID TM 7'1 lt R'9 7t *fk J: R<J !Ee ~ OJ! 7t J=, 10 ~ ss: ~ Mt'ij: * 1i ) ~ 1 3. 46 mm, ~ Jftl 7 ti ft ti 
~s<J1M1HL 
[0277] 1-!] 5 ~T~{!!i~Jn!!,WU 2 s<Jtl1ttl~, *~Wl;~~ b~ H xtJiLB<JtJ1J&, 1-!l 6 7J"JJU* 
~ t±:\:Etffi1i& (lillll), ~~ (lillll) L;JJ~Bl~5E C % ) o :tz□ 1-!l 5 ;flt 1-!l 6 ?Jr~, .ftH!i1l*lx{~~JJttI'8JU 2 61 
tl1i ii~ m G!JHfu f1J iE 7 :;§-fl& o 

[0218J ~1K~JJttI'8JU 3 

[0219J ~ r*~lt*ii~~tm 0 

[0280] f = 9. 161illll, Fno = 2. 2, w = 33. 6° 

[0281] 
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mJ lttm 
UIJit&~ i 

( ~h UI7 ) 

1* 

2* 
3 ( }t)~) 

4* 

5* 

6* 

7* 

8* 

9* 

10* 

11* 

12* 

13* 

14* 

15* 

16 

17 
( 1f UIJ ) 

[0282J ~~JtTirB.&~ 
[0283] J,g 1 TiiJ 

r 

00 

4.686 

44.083 
00 

9.892 

5.248 

9. 581 

-35. 654 

-4. 605 

-4.271 

-12.412 

-10. 957 

9. 961 

5. 142 

5. 891 

3. 732 
00 

00 

00 

if-1.i mm 

d 

00 

1. 560 

-0.003 

0. 105 

0.859 

0. 157 

nd 

1.5346 

1. 6355 

0. 717 1.5346 

0. 786 (=D34) 

0. 788 1.5346 

0.030 

1.699 1.6355 

0. 942 (=D56) 

0. 965 1.6355 

0. 623 

1. 292 

0. 700 

0. 300 

0.400 

1. 5346 

1. 5168 

16/27 };'.[ 

vd 

56. 1 (= v d1) 

24. 0 (= v d2) 

56. 1 (= v d3) 

56. 1 (= v d4) 

24. 0 (= v d5) 

24. 0 (= v d6) 

56. 1 (= v d7) 

64.2 

[0284] k = 0. 000, A4 = -5. 228[-04, A 6 = 5. 257E-05, A 8 = -7. 167E-05, 

[0285] 11 10 = 6. 642E-06, II 12 = -2. 064E-07, II 14 = -1. 718E-08, II 16 = -3. 672E-09 

[0286] m 2 oo 
[0287] k = 0. 000, A4 = 1. 706E-02, A 6 = -1. 665E-02, A 8 = 5. 716E-03, 

[0288] A10 = -9. 533E-04, A 12 = 4. 016E-05, A 14 = 9. 227E-06, A JG= -1. 0l0E-06 

[0289] % 4 00 
[0290] k = 0. 000, A4 = 1. 824E-02, A 6 = -2. 073E-02, A 8 = 7. 501E-03, 

[0291] A10 = -1. 362E-03, A 12 = 8. 090E-05, A 14 = 1. 019E-05, A 16 = -1. 349E-06 
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[0292J m 5 ID 
[0293] k = 0. 000, A4 = 1. 418E-02, A 6 = -1. 191E-02, A 8 = 2. 763E-03, 

[0294] A10 = -3. 305E-04, A 12 = 9. 678E-06, A 14 = 1. 516E-06, A 16 = -3. 088E-08 

[0295] m 6 TIIT 

[0296] k = 0. 000, A4 = 1. 439E-02, A 6 = -7. 365E-03, A 8 = 1. 463E-03, 

[0297] A10 = -1. 649E-04, A 12 = 9. 71 fiE-06, A 14 = 3. 826E-07, A 16 = -5. 052E-08 

[0298J m 7 ID 
[0299] k = 0. 000, A4 = -4. 115E-03, A 6 = -4. 089E-04, A 8 = 2. 326E-04, 

[0300] A10 = -1. 364E-05, A 12 = -4. 022E-07, A 14 = -3. 544E-07, A 16 = 2. 426E-10 

[0301J :;g 8 ID 
[0302] k = 0. 000, A4 = -8. 156E-03, A 6 = 7. 335E-04, A 8 = 1. 820E-04, 

[0303] A10 = -3. 874E-05, A 12 = 9. 548E-08, A 14 = 2. 413E-07, A 16 = 3. 202E-08 

[o3o4J m 9 ID 
[0305] k = 0. 000, A4 = -3. 284E-03, A 0 = 1. 711E-04, A 8 = -3. 665E-05, 

[0306] A10 = -1. 211E-06, A 12 = -1. 670E-06, A 14 = 1. 315E-07, A 16 = 3. 488E-08 

[0301J m 1 o ID 
[0308] k = 0. 000, A1 = -3. 77 4E-03, A 6 = -1. 071E-03, A 8 = -1. 090E-04, 

[0309] A10 = -1. 136E-06, A 12 = -1. 366E-06, A 14 = -6. 579E-08, A 16 = -7. 522E-09 

[031 oJ m 11 ID 
[0311 J k = 0. 000, A4 = -1. 977E-03, A 6 = -3. 375E-01, A 8 = 5. 810E-06, 

[0312] A10 = -9. 285E-07, A 12 = 9. 105E-08, A 14 = 7. 992E-09, A 16 = 1. 009E-ll 

[0313J m 12 ID 
[0314] k = 0. 000, A4 = -5. 918E-03, A 6 = -1. 970E-05, A 8 = 2. 285E-06, 

[0315] A10 = 2. 484E-07, A 12 = 6. 113E-09, A 14 = 6. 331E-10, A 15 = -6. 092E-ll 

[0316] m13ID 
[0317] k = 0. 000, A4 = -7. 396E-03, A 6 = 8. 056E-05, A 8 = 2. 029E-06, 

[0318] A10 = -9. 873E-08, A 12 = 3. 717E-09, A 14 = -5. 325E-l l, A 10 = -5. l 78E-12 

[0319J m 14 ID 
[0320] k = 0. 000, A4 = -1. 274E-02, A 6 = 4. 084E-04, A 8 = -7. 883E-07, 

[0321] A10 = 11. 755E-08, A 12 = -1. 159E-09, A 11 = -,1. 673E-10, A 16 = 1. 190E-ll 

[0322J m 1s ID 
[0323] k = -4. 383, A4 = -5. 567E-03, A 6 = 2. 400E-04, A 8 = -9. 162E-06, 

[0324] A10 = 1. 827E-07, A 12 = 9. 388E-09, A 14 = -5. 768E-10, A 16 = 8. 323E-12 

[0325] fl = 9. 671mn 

[0326] f2 = -18. 95mm 

[0327] f3 = 14. 20mm 

[0328] f4 = 60. 48mm 

[0329] f5 = 101.17mm 

[0330] f6 = -18. 14mm 
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[0331] f7 = -24. 061mn 

[0332] f45 = 38. 451llil 

[0333] f67 = -9. 691illll 

[0334J iv, r*~~ld~J:ts{]f][o 
[0335] f3/fl = 1. 47 

[0336] f2/B = -1. :B 

[0337] f,1/f = 6. 60 

[0338] f45/f = 4. 20 

[0339] f45/f67 = -3. 97 

[0340] D34/f = 0. 09 

[0341] D56/f = 0. 10 

[0342] f7 /f = -2. 63 

[0343] f2/fl = -1. 96 

[0344] f6/ f7 = 0. 75 

[o345J i3:f¥, *~1J'r~Jn!!'8JU 3 s{]tl1ltl:ikJ~ 1EJ:J£,£1fd~:i:to Jk~~~tt u s<J!f1fl1tf~UB<J 
iliIJU~iliI TM 7'JKR'97t*flf J:R<J1Ee ~ OJ!ftJ=, 10 ~ss:~Mt'ij: *li) ~ 11. 82mm, ~Jftl 7tlft ti 
~s<J1M1HL 
[0346] 1-!l 8 ~T~{!!i~Jn!!,WU 3 s<Jtl1ttt~' *~ Wl;~~ b~ H xtJiLB<JtJ1J&, 1-!l 9 7J"JJU* 
~ t±:\:Etffi1i& (lillll), ~~ (lillll) L;JJ~Bl~5E C % ) o :tz□ 1-!l 8 ;flt 1-!l 9 ?Jr~, .ftH!i1l*lx{~~JJttI'8JU 3 61 
1111 ii~ m G!JHfu f1J iE 7 :;§-fl& o 

[0347J ~1K~JJttI'8JU 4 

[o348J ~ r*~lt*ii~~tm 0 

[0349] f = 11. 521illll, Fno = 2. 8, w = 27. 9° 

[0350] 
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oo#ttR. 
\IQ i,ri&~ j r d nd vd 

( 4hoo ) 00 00 

1* 5. 117 1. 025 1. 5346 56.1(=vd1) 

2* -53. 792 -0.065 

3 ( Jtl~) 00 0. 121 

4* 33. 647 0.385 1. 6355 24.0(=vd2) 

5* 6. 316 0. 111 

6* 11. 172 0. 746 1. 5346 56.1(=vd3) 

7* 261. 521 0. 961 (=D34) 

8* -4. 905 1. 202 1. 5346 56. 1 (= v d4) 

9* -4. 564 0. 100 

10* -63. 334 1. 035 1. 6355 24. O(= v d5) 

11 * -18. 755 2. 149 (=D56) 
[0351] 

12* 8.382 1. 036 1.6355 24. 0 (= v d6) 

13* 5. 211 1. 755 

14* 7. 275 0. 599 1.5346 56.1(=vd7) 

15* 4. 224 0. 700 

16 00 0. 300 1. 5168 64. 2 

17 00 1. 259 

< 1too) 00 

[0352] ~~ttoo~~ 
[0353] m 1 oo 
[0354] k = 0. 000, A4 = -2. 207E-03, A 6 = -6. 989E-05, A 8 = -7. 646E-05, 

[0355] A10 = 6. 537E-06, A 12 = -4. 816E-07, A 14 = -8. 199E-08, A JG= 3. 638E-09 

[0356] % 2 oo 
[0357] k = 0. 000, A4 = 1. 851E-02, A 6 = -1. 657E-02, A 8 = 5. 668E-03, 

[0358] A10 = -9. 618E-04, A 12 = 3. 914E-05, A 14 = 9. 359E-06, A 16 = -9. 285E-07 

[0359] m 4 oo 
[0360] k = 0. 000, A4 = 2. 025E-02, A 0 = -2. 097E-02, A 8 = 7. 489E-03, 
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[0361] A10 = -1. 365E-03, A 12 = 7. 992E-05, A 14 = 1. 014E-05, A 15 = -1. 285E-06 

[o362J ~ 5 ID 
[0363] k = 0. 000, A4 = 1. 323E-02, A 5 = -1. 195E-02, A 8 = 2. 773E-03, 

[0364] A10 = -3. 309E-04, A 12 = 9. 229E-06, A 14 = 1. 525E-06, A 10 = 2. 021E-08 

[o365J ~ 6 ID 
[0366] k = 0. 000, A4 = 1. 386E-02, A 6 = -7. 321E-03, A 8 = 1. 46fiE-03, 

[0367] A10 = -1. 613E-01, A 12 = 1. 051E-05, A 11 = 1. 523E-07, A 16 = -7. 158E-08 

[0368J ~ 7 ID 
[0369] k = 0. 000, A4 = -4. 107E-03, A 6 = -6. 095E-04, A 8 = 2. 313E-04, 

[0370] A10 = -1. 564E-05, A 12 = -1. 063E-06, A 14 = -4. 057E-07, A 16 = 1. 971E-08 

[0311 J ~ 8 ID 
[0372] k = 0. 000, A4 = -7. 452E-03, A 6 = 2. 441E-04, A 8 = 1. 544E-04, 

[0373] A10 = -4. 022E-05, A 12 = -1. 261E-07, A 14 = 2. 097E-07, A 16 = 2. 056E-08 

[0374J ~ 9 TIIT 
[0375] k = 0. 000, A4 = -1. 153[-03, A 6 = 4. 27 4E-04, A 8 = -1. 137E-05, 

[0376] 11 10 = fi. 14 lE-07, II 12 = -1. 679E-06, II 14 = 6. 825E-08, II 16 = 2. 075E-08 

[0377J ~ 10 ID 
[0378] k = 0. 000, A4 = -2. 008E-03, A 6 = -5. 326E-04, A 8 = -6. 927E-05, 

[0379] A10 = 3. 698E-06, A 12 = -9. 083E-07, A 14 = -2. 415E-08, A JG= 2. 387E-09 

[ 0380 J ~ 11 ID 
[0381] k = 0. 000, A4 = -2. 664E-03, A 6 = -4. 928E-04, A 8 = 6. 485E-06, 

[0382] A10 = -1. 390E-06, A 12 = 2. 179E-08, A 14 = 2. 943E-09, A 16 = 2. 577E-11 

[0383J ~ 12 ID 
[0384] k = 0. 000, A4 = -7. 128E-03, A 5 = -1. 704E-06, A 8 = -2. 063E-06, 

[0385] A10 = 3. 368E-07, A 12 = 1. 676E-08, A 14 = 5. 661E-10, A 16 = -9. 290E-ll 

[o386J ~ 13 ID 
[0387] k = 0. 000, A4 = -7. 959E-03, A 0 = 1. 161E-04, A 8 = 1. 846E-06, 

[0388] A10 = -1. 411E-07, A 12 = 2. 493E-09, A 14 = -4. 883E-ll, A 16 = -1. 244E-12 

[o389J ~ 14 ID 
[0390] k = 0. 000, A1 = -1. ,177E-02, A 6 = 1. 361E-01, A 8 = 2. 101E-07, 

[0391] A10 = 9. 535E-08, A 12 = -2. 529E-09, A 14 = -4. 606E-10, A 16 = 1. 104E-ll 

[0392J ~ 1s ID 
[0393] k = -5. 017, A4 = -8. 878E-03, A 6 = 3. 107E-04, A 8 = -7. 809E-06, 

[0394] A10 = 1. 765E-07, A 12 = 8. 693E-09, A 14 = -5. 836E-10, A 15 = 8. 814E-12 

[0395] f 1 = 8. 79mm 

[0396] f2 = -12. 30mm 

[0397] [3 = 21. 81mm 

[0398] f4 = 55. 06mm 

[0399] ffi = 41. fifimm 
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[0400] f6 = -24. 821mn 

[0401] f7 = -20. 221illll 

[0402] f45 = 22. 801illll 

[0403] f67 = -10. 771llil 

[o4o4J ~ r*~1'5-id~:its1ii 0 

[0405] B/fl = 2. 48 

[0406] f2/f3 = -0. 56 

[0407] f4/ f = 4. 78 

[0408] f45/f = 1. 98 

[0409] f45/f67 = -2. 12 

[0410] D34/f = 0. 08 

[0411] D56/f = 0. 19 

[0412] f7/f = -1. 76 

[0413] [2/fl = -1. 40 

[0414] f6/f7 = 1. 23 

[0415J i~:,tf,*JY:11l:~!Jfili7U 4 R1t!1i1Jt:JJrmJ=EJ:if~id1I :i:to JJ.~~~ti u R14~~f~LlR1 
ooiLl1ioo IM 7'JlLB{]ft$raJ:s{]Ji!e ~ (;)mftJt 10 ~~~~~*Ii) ~ 13. 321illll, ~Jl/l 7tlfl4l 
~s11MlHL 
[o416J oo 11 *r~m~nmi7u 4 s1ffi1ttt~, *~ t±:ll51t /§') t:~ H xt mz.s1ti1t~, oo 12 JJ" 53U *~ t±:\:E3f<oo1t~ (lllil) '1tfil (lllil) rJztBf~~ ( % ) 0 :ft□ 00 11 ;fs□ 00 12 fo)T~' itH!is*3!&1J'i~Jn!IW1) 
4 s1tlfttt~t!HHHtMi~iET 1Hl~o 
[0417] 3J& fi~llfil {71j 5 

[0418] r,1, r*~~*ii~~i@o 
[0419] f = 8. 671mn, Fno = 2. 2, w = 35. 1 ° 

[0420] 

®Jt;j:J¼ 

doiA-t i r d nd vd 

( ~h do ) 00 00 

1* 4. 768 1. 225 1. 5346 56. 1 (= v d1) 

2* 13. 787 0.006 

3 ( }tJj] ) 00 0. 121 

4* 9. 112 1. 131 1. 6355 24. 0 (= v d2) 
[0421] 
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5* 5.264 0. 174 

6* 6. 739 0.562 1.5346 56.1(=vd3) 

1* 

8* 

9* 

10* 

11 * 
12* 

13* 

14* 

15* 

16 

17 

( 1tdrJ) 
[0422J ~~:E3ftTI1H&~ 
[0423] ~ 1 00 

-18. 422 

-4.360 

-4. 203 

-13.261 

-11. 418 

9. 779 

5. 107 

6.050 

3.667 
00 

00 

00 

0. 894 (=034) 

1. 120 

0.023 

1. 306 

0. 915 (=056) 

1. 044 

0.545 

1. 172 

0.680 

0. 300 

0.392 

1.5346 

1. 6355 

1. 6355 

1.5346 

1. 5168 

56. 1 (= v d4) 

24. O(=vd5) 

24. O(=vd6) 

56. 1 (= v d7) 

64. 2 

[0424] k = 0. 000, A4 = -1. 442E-04, A 6 = -4. 252E-04, A 8 = -5. 829E-05, 

[0425] A10 = 7. 729E-06, A 12 = -7. 729E-07, A 14 = -2. 721E-07, A 16 = 2. 173E-08 

[0426] % 2 00 
[0427] k = 0. 000, A4 = 1. 225E-02, A 6 = -1. 770E-02, A 8 = 5. 696E-03, 

[0428] A10 = -8. 952E-04, A 12 = 4. 534E-05, A 14 = 5. 387E-06, A 16 = -6. 549E-07 

[0429] ~ 4 00 
[0430] k = 0. 000, A4 = 1. 248E-02, A 0 = -2. 005E-02, A 8 = 7. 570E-03, 

[0431] A10 = -1. 470[-03, A 12 = 1. 137E-04, A 14 = 1. 042E-05, A 16 = -1. 989E-06 

[0432J ~ fi ID 
[0433] k = 0. 000, A1 = 4. 826E-03, A 6 = -1. 017E-02, A 8 = 2. 627E-03, 

[0434] A10 = -3. 251E-04, A 12 = 9. 698E-06, A 14 = 1. 282E-06, A 15 = -3. 440E-08 

[0435] ~ 6 00 
[0436] k = 0. 000, A4 = 3. 529E-03, A 6 = -7. 102E-03, A 8 = l.123E-03, 

[0437] A10 = -1. 676E-04, A 12 = 1. 021E-05, A 14 = 5. 379E-07, A 16 = -5. 165E-09 

[0438] ~ 7 00 
[0439] k = 0. 000, A4 = -3. 710E-03, A 6 = -2. 157E-04, A 8 = 2. 360E-04, 

[0440] A10 = -5. 668E-06, A 12 = 1. 774E-07, A 14 = 1. 109E-07, A 16 = 3. 634E-08 

[0441 J JB s TIIT 

[0442] k = 0. 000, A4 = -3. 150E-03, A 6 = 1. 430E-03, A 8 = 1. 997E-04, 
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[0443] A10 = -3. 485E-05, A 12 = -3. 109E-07, A 14 = 2. 738E-07, A 16 = 1. 097E-08 

[o444J ~ g ID 
[0445] k = 0. 000, A4 = -3. 571E-03, A 6= 2. 703E-04, A 8 = -1. 163E-05, 

[0446] A10 = 1. 381E-06, A 12 = -1. 482E-06, A 14 = -2. 457E-08, A 10 = 1. 603E-08 

[o447J ~ 10 ID 
[0448] k = 0. 000, A4 = -7. 47:iE-03, A 6 = -8. 908E-04, A 8 = -1. 243E-04, 

[0449] A10 = 5. 2ME-06, A 12 = -5. ,H7E-07, A 11 = -1. 393E-07, A 16 = 2. 669E-08 

[0450J ~ 11 ID 
[0451] k = 0. 000, A4= -3. 477E-03, A 6 = -4. 574E-04, A 8 = 1. 270E-05, 

[0452] A10 = 7. 131E-08, A 12 = 1. 551E-07, A 14 = 2. 009E-08, A 15 = -1. 129E-09 

[0453J ~ 12 ID 
[0454] k = 0. 000, A4 = -7. 052E-03, A 6 = 3. 262E-05, A 8 = 4. 109E-06, 

[0455] A10 = 3. 024E-07, A 12 = 2. 279E-09, A 14 = -2. 325E-10, A 16 = -1. 801E-11 

[0456J ~ 13 TIIT 
[0457] k = 0. 000, A4 = -7. 766[-03, A 6 = 1. 105E-04, A 8 = -3. 842E-07, 

[0458] 11 10 = -9. 066E-08, II 12 = 5. 815E-09, II 14 = -4. 823E-11, II 16 = -5. 462E-12 

[0459J ~ 14 ID 
[0460] k = 0. 000, A4 = -1. 216E-02, A 6 = 3. 947E-04, A 8 = -1. 379E-06, 

[0461] A10= 3. 881E-08, A 12= -3. 941E-09, A 14= -4. 418E-10, A lG= 1. 538E-11 

[ 0462J ~ 1 s ID 
[0463] k = -3. 754, A4 = -6. 588E-03, A 6 = 3. 515E-04, A 8 = -1. 117E-05, 

[0464] A10 = 1. 138E-07, A 12 = 1. 115E-08, A 14 = -5. 17 lE-10, A 16 = 6. 563E-12 

[0465] fl = 13. 02mm 

[0466] f2 = -22. 141mn 

[0467] f3 = 9. 30mm 

[0468] f4 = 62. 66mm 

[0469] f5 = 101. 37mm 

[0470] f6 = -18. 42mm 

[0471] f7 = -21. 01mm 

[0472] f,15 = 38.17mm 

[0473] fli7 = -9. 32mm 

[0474J ~ r~~15-~1~rtii'r':J{JL 
[0475] f3/fl = 0. 71 

[0476] f2/f3 = -2. 38 

[0477] f4/f = 7. 23 

[0478] f45/f = 4. 44 

[0479] f45/f67 = -4. 13 

[0480] D34/f = 0. 10 

[0481] 1)56/f = 0. 11 
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[0482] f7 /f = -2. 42 

[0483] f2/ fl = -1. 70 

[0484] f6/f7 = 0. 88 

[ 0485 J 13: f¥, :;;ts:~ 1K~ nm WU 5 s,ttl1t+fft~ ii ,1I_bztAH¥d~ :it o 1').J,g ~ ~41 L1 s<J tm ~ fW~ s<J 
OOJIJ'li® IM 79JtB<J7t$@J:B<JNe~ Oi7tJt 10 ~:2'.~~Jt Klt) ~ 11. 51mm, ~lJJfJtlftm: 
~R<J 1J\~fL 
[0486] ~ 11 ~T~1e:~JwH91J 5 B<J~1izcti~' ~:5J;t±:\£J1lr'B'J t~ H xt@s<Jtl1t~, ~ 15 7]1..~lj 

~:5f; t±:\lf<TIIT1t~ (mm) '1t~ (mm) i2),,2zlll0jt ( % ) 0 :tzo i!l 14 tn I!! 15 p)T:5J;' tlHij:;;t;:~{J[~JlfilM 
5~ffl·ffl:~~~~~~~7~-~o 
[0487] ~1i.~Jlfil{7rj 6 

[0488J l2J, r~:5f;¥:2fs:ii~~triL 
[0489] f = 8. 40mm, Fno = 2. 2, w = 36. 0° 

[0490] 

ifi1i. mm 

[0491] 
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aotxJ% 
Jofjq~ i r d nd vd 
( 4hoo ) 00 00 

1* 7.658 1. 100 1. 5346 56. 1 (= v d1) 

2* -53.073 -0.069 

3 ( JGI~) 00 0. 106 

4* 16.879 0. 380 1. 6355 24.0(=vd2) 

5* 6.417 0.076 

6* 9. 768 0. 933 1. 5346 56. 1 (= v d3) 

7* -10. 747 2. 035 (=034) 

8* -3. 282 0.515 1. 5346 56. 1 (= v d4) 

9* -3. 135 0.030 

10* -49. 303 0. 923 1. 6355 24. 0 (= v d5) 

11* -27. 983 0. 694 (=056) 

12* 8. 841 1. 211 1. 6355 24. 0 (= v d6) 

13* 5. 141 0. 767 

14* 5.521 1. 198 1. 5346 56. 1 (= v d7) 

15* 3.529 0. 680 

16 00 0. 300 1. 5168 64.2 

17 00 0.418 
( 1iao ) 00 

[0492] ~ ~ fsj< TIIT ~ ffl 
[0493] ~ 1 ID 
[0494] k = 0. 000, A4 = -4. 156E-03, A 6 = -5. 223E-05, A 8 = -5. 968E-05, 

[0495] A10 = 1. 006E-05, A 12 = 6. 018E-08, A 14 = -3. 837E-08, A 15 = -6. 205E-09 

[0496] ~ 2 00 
[0497] k = 0. 000, A4 = 1. 712E-02, A 6 = -1. M8E-02, A 8 = 5. 700E-03, 

[0498] A10 = -9. 584E-04, A 12 = 3. 864E-05, A 14 = 9. 170E-06, A 15 = -9. 202E-07 

[0499] ~ 4 oo 
[0500] k = 0. 000, A4 = 1. 915E-02, A 6 = -2. 128E-02, A 8 = 7. 442E-03, 

[0501] A10 = -1. 369E-03, A 12 = 7. 994E-05, A 14 = 1. 026E-05, A 15 = -1. 252E-06 

[0502] ~ 5 00 
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[0503] k = 0. 000, A4 = 1. 316E-02, A 6 = -1. 210E-02, A 8 = 2. 7 43E-03, 

[0504] A10 = -3. 303E-04, A 12 = 1. 025E-05, A 14 = 1. 712E-06, A 16 = 1. 496E-08 

[0505J m 6 ID 
[0506] k = 0. 000, A4 = 1. 443E-02, A 6 = -7. 325E-03, A 8 = 1. 468E-03, 

[0507] A10 = -1. 653E-04, A 12 = 9. 429E-06, A 14 = 3. 314E-07, A 16 = -5. 385E-08 

[o5o8J m 7 oo 
[0509] k = 0. 000, A1 = -2. 920E-03, A 6 = -6. 1'12E-01, A 8 = 2. 006E-01, 

[0510] A10 = -1. 681E-05, A 12 = -5. 885E-07, A 14 = -3. 186E-07, A 16 = 1. 411E-08 

[0511] m 8 oo 
[0512] k = 0. 000, A4 = -5. 868E-03, A 6 = 4. 981E-04, A 8 = 1. 644E-04, 

[0513] A10 = -3. 745E-05, A 12 = 3. 196E-07, A 14 = 2. 464E-07, A 15 = 1. 890E-08 

[0514J m9oo 
[0515] k = 0. 000, A4 = -2. 778E-03, A 6 = 5. 034E-04, A 8 = -1. 365E-06, 

[0516] A10 = 3. 204E-07, A 12 = -1. 817E-06, A 14 = 6. 919E-08, A 10 = 2. 640E-08 

[0511J ~ 10 TIIT 

[0518] k = 0. 000, /\ 4 = -2. 145E-03, /\ 6 = -7. 136E-04, /\ 8 = -7. 507E-05, 

[0519] A10 = 4. 838E-06, A 12 = -8. 803E-07, A 11 = -5. 411E-08, A 16 = -3. 818E-09 

[o520J m 11 oo 
[0521] k = 0. 000, A4 = -1. 11 lE-03, A 6 = -4. 709E-04, A 8 = 1. 734E-06, 

[0522] A10 = -l.159E-06, A 12 = 5. 712E-08, A 14 = 7. 257E-09, A 16 = 2. 782E-10 

[0523] m 12 oo 
[0524] k = 0. 000, A4 = -4. 802E-03, A 6 = 2. 466E-05, A 8 = -1. 921E-07, 

[0525] A10 = 1. 754E-07, A 12 = 5. 647E-09, A 14 = 6. 112E-10, A 15 = -6. 960E-ll 

[o526J m 13 oo 
[0527] k = 0. 000, A4 = -6. 235E-03, A 6 = 6. 105E-05, A 8 = 2. 172E-06, 

[0528] A10 = -1. 096E-07, A 12 = 3. 182E-09, A 14 = -5. 783E-ll, A 16 = -4. 904E-12 

[o529J m 14 TIIT 

[0530] k = 0. 000, A4 = -1. 286E-02, A 6 = 4. 059E-04, A 8 = -7. 829E-07, 

[0531] A10 = 4. 146E-08, A 12 = -4. 337E-09, A 14 = -4. 785E-10, A 16 = 1. 473E-11 

[o532J m 1s oo 
[0533] k = -3. 781, A4 = -5. 334E-03, A 6 = 2. 322E-04, A 8 = -9. 022E-06, 

[0534] A10 = 1. 882E-07, A 12 = 9. 396E-09, A 14 = -5. 765E-10, A 16 = 8. 140E-12 

[0535] fl = 12. 60mm 

[0536] f2 = -16. 521mn 

[0537] f3 = 9. 73mm 

[0538] f4 = 59. 00mm 

[0539] f5 = 100. 14mm 

[0540] f6 = -22. 14mm 

[0541] f7 = -23. 14mm 
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[0542] f45 = 36. 691mn 

[0543] f67 = -10. 761llil 

[o544J 12J r~~~1k14:rt0{Ji1L 
[0545] f3/fl = 0. 77 

[0546] f2/ f3 = - 1. 70 

[0547] f4/f = 7. 02 

[0548] f,15/f = 11. 37 

[0549] f45/f67 = -3. 41 

[0550] D34/f = 0. 24 

[0551] D56/f=0.08 

[0552] f7 /f = -2. 75 

[0553] f2/fl = -1. 31 

[0554] f6/f7 = 0. 96 

[0555J J!f¥, :zls:~1K~nmWIJ 6 6{J:tl1l#EJdi ,1i_lJ£AHk{~rto Js).,~~~ffi L1 6{]4o/J~fW~61 
TIITJIJ•TIIT IM 79lt617t~@J:61file ~ Ot7tJt 10 ¾:2'.~~Jt-!5:&) ¾ 11. l 91illll, ~lJJfJ:tlfiHt 
~R11J\~fL 
[0556] 00 17 ~T~1t~Jlfu{lJIJ 6 61ffl1t"fi~' ~~ t±:\__l=g{;l/§'J rt H xt@01tl1t~, 00 181)\.:!Jjlj 

~~W:E;f<ffi{t~ (lillll) ,{ti¥<: (lillll) !2JNJH{fr3t (%) 0 ~DOO 17 f,UOO 18 JW~, t~ffi:zjs:~{!!i~Jlfu{lJIJ 

6~ffl•tt~ilil~~~ITT~-~-
[o557J t~ffi rJJ:i£aJ:l 01:z1s:~m:e:7rrt:s1:ti1111~, §t~~JJJl 10° rJ1::01rtJ1Jm:ffl c2 w > o 
/11911':iJL J::ii~1K~JlfuflJIJ 1 r- 6 01:tlftffl~Alf 54. 2° r- 12. 0° 01rtl,\1Jm~" tlzffi:t~m:e: 
7frt~m••~,~~m•~~~~m••~~r~ffi~o 
[0558] ,-'h 1r' iii4*, FR f Jlitt 001t~W*JJ>CAJlitt:tl{t •~z~ fij 61001t 61 ff )/ii IX ±i 61 
~*1t~tt*~*~,r§J~~~m~~#~/§'J*ffl*~m~•~m~~*~m~1t$.ft 
i!f¥~~-~~••~#q:i,~-t-~•~~~7tTIITm~~.~r1tmmm~oo•lf~~~• 
~.~79ffl-t-M~*ff~IT~7f$,lr~ffl~~m/§'im•~#~~7t~~~~7f$.@¾, 
~~ft~~~~r§J,~~~~lfM-t-00•%~~~~~**~~*,~rltffi~~mr~* 
Pifa"61~fil'ito ~{!!i~Jlfu{lJIJ 1 ~ 6 61ffl1tffl~61 Fno ~79 2. 2 ~ 2. 9 3!.ff:01 1J\611i◊ t~ffi:zjs: 
~Jlfu7frtR1:tl1tffl~, ep 1~~t9JIJ::ii ~f!&~ili~t1itz~jlj ,E~ 6J:l ~R{J l!Ht◊ 

[0559] ~rlt, ft~~ J::ii~Jlfu7frt611I1t il~@J=l:.J r pg~ ft1':ffi ~ iiifln 1':ffi1~ .l~Jtim l2J 
Ez ~ §t-¥ iffl ~1': ffi WA~- q:i 61 :ti 1ttfl, ~ pijffi'r4o/J if§ tJL, idt :ti 1tiffl, 1F tl<::tlftiffl, fxXJ MHI 11 tJL 
~ IY:1 m111t "¥: ~ fJE IY:1 tg m r, §5~~:E,m i~:tl 11m ~ IY:1 1*J r}J §51tf-o 1J\ :ill! 1.t IY:1 ~w.m 0 

[o56oJ r ,rv.lum ·tt 
[ 0561 J * ~ m fJr :ill! §5 ~i mm T ft pg If T ~ m Et! iii tfL, trnt-=¥ tfL, ~ ffi11§ ,i~Jt trtil ~~mW: 
~ q:i 61 :ti 1iUJ1" ~ pij JJ¥4m if§ iffl, ix. 1$ :ti fttrl, $ ttHl1ttJL, fxXJ f{Hlftiffl ~ rLtJ 1J\ :ill! 61 :ti 11 tJL 
q:i ~A 61 :tll 1t ffl ~ . 
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1. The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

DETAILED ACTION 

Specification 

2. The lengthy specification has not been checked to the extent necessary to 

determine the presence of all possible minor errors. Applicant's cooperation is 

requested in correcting any errors of which applicant may become aware in the 

specification. 

Information Disclosure Statement 

3. The information disclosure statements (IDS) submitted on 9/16/2014, 

12/31/2014, 8/20/2015were considered by the examiner. 

Claim Rejections - 35 USC § 112 

a. The following is a quotation of 35 U.S.C. 112(b): 
(b) CONCLUSION.-The specification shall conclude with one or more claims particularly 
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor 
regards as the invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1-39 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), 

second paragraph, as being indefinite for failing to particularly point out and distinctly 

claim the subject matter which the inventor or a joint inventor, or for pre-AIA the 

applicant regards as the invention. 
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particularly point out and distinctly claim what the inventor regards as the invention 

because the phrase "critical point" is not defined within the claim. Examiner suggests 

including the definition of "critical point" from the specification in claims 1, 16, 24 and 36, 

or explicitly state that the definition in the specification is a special definition (i.e. critical 

point as defined in this application is a point at which the tangent to the surface at that 

point is perpendicular to the optical axis). 

Claim Rejections - 35 USC § 103 

In the event the determination of the status of the application as subject to AIA 35 

U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any 

correction of the statutory basis for the rejection will not be considered a new ground of 

rejection if the prior art relied upon, and the rationale supporting the rejection, would be 

the same under either status. 

The following is a quotation of 35 U.S.C. 103 which forms the basis for all 

obviousness rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed 
invention is not identically disclosed as set forth in section 102 of this title, if the differences 
between the claimed invention and the prior art are such that the claimed invention as a whole 
would have been obvious before the effective filing date of the claimed invention to a person 
having ordinary skill in the art to which the claimed invention pertains. Patentability shall not 
be negated by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103 are summarized as follows: 

• Determining the scope and contents of the prior art. 
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• Ascertaining the differences between the prior art and the claims at issue. 

• Resolving the level of ordinary skill in the pertinent art. 

• Considering objective evidence present in the application indicating 

obviousness or nonobviousness. 

6. Claims 1-13, 15, 17, 18, 21-25, 27, 29-31, 33-35, 38, and 39 are rejected under 

35 U.S.C. 103 as being unpatentable over Baik (US 2015/0103414) in view of Tsai 

et al. (US 8,599,495). 

7. Regarding Claim 1, Baik discloses a photographing optical lens assembly 

comprising, in order from an object side to an image side: a first lens (Example 5, Fig. 

13; 10) element having positive (Example 5, Paragraph 0116, line 11) refractive power; 

a second lens (Example 5, Fig. 13; 20) element having refractive power (Example 5, 

Paragraph 0116, line 12); a third lens (Example 5, Fig. 13; 30) element having refractive 

power (Example 5, Paragraph 0116, line 13); a fourth lens (Example 5, Fig. 13; 40) 

element having refractive power (Example 5, Paragraph 0116, line 14); a fifth lens 

(Example 5, Fig. 13; 50) element having refractive power (Example 5, Paragraph 0116, 

lines 14-15); a sixth lens (Example 5, Fig. 13; 60) element with refractive power having 

an image-side surface being concave in a paraxial region thereof (Example 5, 

Paragraph 0116, line 15, Table 9, surface 12), wherein both of an object-side surface 

and the image-side surface of the sixth lens element are aspheric (Example 5, 

Paragraph 0117, Lines 4-5, Table 10, Surfaces 12 and 13), and the image-side surface 

of the sixth lens element has at least one inflection point (Example 5, Fig. 13; image 

side of 60, Table 10, surface 13); and a seventh lens (Example 5, Fig. 13; 70) element 
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surface being concave (Example 5, Table 9, surface 14) in a paraxial region thereof, 

wherein both of an object-side surface and the image-side surface of the seventh lens 

element are aspheric (Example 5, Paragraph 0117, Lines 4-5, Table 10, Surfaces 14 

and 15), and the image-side surface of the seventh lens element has at least one 

inflection point (Example 5, Fig. 13; image side of 70, Table 10, surface 15); a focal 

length of the first lens element is f1, a focal length of the seventh lens element is f7, and 

the following condition is satisfied: and lf1 /f7I<3.0 (Example 5, Paragraph 0116, 14.584/-

6.8291= 0.67 which is less than 3.0). 

8. Baik does not specifically disclose wherein a vertical distance between a non-

axial critical point on the image-side surface of the seventh lens element and an optical 

axis is Yc72, a focal length of the photographing optical lens assembly is f, and the 

following condition is satisfied 0.1 <Yc72/k0.9. 

9. However Tsai et al., in the same field of endeavor, teaches wherein a vertical 

distance between a non-axial critical point on the image-side surface of the seventh lens 

element and an optical axis is Yc72, a focal length of the photographing optical lens 

assembly is f, and the following condition is satisfied 0.1 <Yc72/f<0.9 ('495, Col. 2, lines 

32-43) for the purpose of providing a compact lens design. 

10. Therefore, it would have been obvious to one of ordinary skill in the art before the 

effective filing date to have the photographing optical lens of Baik with the wherein a 

vertical distance between a non-axial critical point on the image-side surface of the 

seventh lens element and an optical axis is Yc72, a focal length of the photographing 
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optical lens assembly is f, and the following condition is satisfied 0.1 <Yc72/k0.9 of Tsai 

et al. for the purpose of providing a compact lens design. 

11. Regarding Claim 2, Baik in view of Tsai et al. discloses as is set forth above and 

Baik further discloses wherein the object-side surface of the sixth lens element is 

convex in a paraxial region thereof ('414, Example 5, Fig. 13; 60, Table 9, surface 11 ). 

12. Regarding Claim 3, Baik in view of Tsai et al. discloses as is set forth above and 

Baik further discloses wherein the second lens element has negative refractive power 

('414, Example 5, Fig. 13; 20, Paragraph 0116, line 12). 

13. Regarding Claim 4, Baik in view of Tsai et al. discloses as is set forth above and 

Baik further discloses wherein the fifth lens element has an object-side surface being 

concave in a paraxial region thereof ('414, Example 5, Fig. 13; 50, Table 9, surface 9). 

14. Regarding Claim 5, Baik in view of Tsai et al. discloses as is set forth above and 

Baik further discloses wherein the object-side surface of the seventh lens element is 

convex in a paraxial region thereof ('414, Example 5, Fig. 13; 70, Table 9, surface 13). 

15. Regarding Claim 6, Baik in view of Tsai et al. discloses as is set forth above and 

Baik further discloses wherein the third lens element has positive refractive power ('414, 

Example 5, Fig. 13; 30, Paragraph 0116, line 13). 

16. Regarding Claim 7, Baik in view of Tsai et al. discloses as is set forth above and 

Baik further discloses wherein the fourth lens element has positive refractive power 

('414, Example 5, Fig. 13; 40, Paragraph 0116, lines 13-14). 

17. Regarding Claim 8, Baik in view of Tsai et al. discloses as is set forth above and 

Baik further discloses wherein at least three lens elements have positive refractive 
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power ('414, Example 5, Fig. 13; 10, 30, 40, 50, Paragraph 0116, lines 11-15) among 

the first lens element, the second lens element, the third lens element, the fourth lens 

element, the fifth lens element, the sixth lens element and the seventh lens element, the 

focal length of the photographing optical lens assembly is f, a curvature radius of the 

image-side surface of the seventh lens element is R14, and the following condition is 

satisfied: 0<R14/k0.7 (Example 5, Paragraph 0116, line 3, Table 9, surface 14, 

R14/f=1.494/4.522=0.33 and 0<0.33<0.7, so mathematical condition is satisfied). 

18. Regarding Claim 9, Baik in view of Tsai et al. discloses as is set forth above and 

Baik further discloses wherein the focal length of the photographing optical lens 

assembly is f, a curvature radius of the image-side surface of the sixth lens element is 

R12, and the following condition is satisfied: 0< f/R12<5.0 (Example 5, Paragraph 0116, 

line 3, Table 9, surface 12, f/R12=4.522/2.965=1.53 and 0<1.53<5.0, so mathematical 

condition is satisfied). 

19. Regarding Claim 10, Baik in view of Tsai et al. discloses as is set forth above 

and Baik further discloses wherein the seventh lens element has negative refractive 

power ('414, Example 5, Fig. 13; 70, Paragraph 0116, line 16). 

20. Regarding Claim 11, Baik in view of Tsai et al. discloses as is set forth above 

and Baik further discloses wherein a curvature radius of the object-side surface of the 

seventh lens element is R13, a curvature radius of the image-side surface of the 

seventh lens element is R14, and the following condition is satisfied: 0<(R13-

R14)/(R13+R14)<1.5 (Example 5, Table 9, surfaces 13, 14, (R13-R14)/(R13+R14)= 
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(2.794-1.494)/(2.794+ 1.494)=0.3, and 0<0.30<1.5, so the mathematical condition is 

satisfied). 

21. Regarding Claim 12, Baik in view of Tsai et al. discloses as is set forth above 

and Baik further discloses wherein a sum of axial distances between any two lens 

elements adjacent to each other is ~AT, a maximum image height of the photographing 

optical lens assembly is lmgH, and the following condition is satisfied: 

0.20<~AT/lmgH<0.60. (Example 5, Table 9, ~AT=1.52, Fig. 15, lmgH=3.43, 

~AT/lmgH=1.52/3.43=0.44, and 0.20<0.44<0.60, so the mathematical condition is 

satisfied). 

22. Regarding Claim 13, Baik in view of Tsai et al. discloses as is set forth above 

and Baik further discloses wherein both of an object-side surface and an image-side 

surface of the first lens element are aspheric (Example 5, Paragraph 0117, Lines 4-5, 

Table 10, Surfaces2 and 3), both of an object-side surface and an image-side surface of 

the second lens element are aspheric (Example 5, Paragraph 0117, Lines 4-5, Table 

10, Surfaces 4 and 5), both of an object-side surface and an image-side surface of the 

third lens element are aspheric (Example 5, Paragraph 0117, Lines 4-5, Table 10, 

Surfaces6 and 7), both of an object-side surface and an image-side surface of the fourth 

lens element are aspheric (Example 5, Paragraph 0117, Lines 4-5, Table 10, Surfaces8 

and 9), both of an object-side surface and an image-side surface of the fifth lens 

element are aspheric (Example 5, Paragraph 0117, Lines 4-5, Table 10, Surfaces 10 

and 11 ), an axial distance between the object-side surface of the first lens element and 

an image surface is TL, the focal length of the photographing optical lens assembly is f, 
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and the following condition is satisfied: 0.80<TL/k1 .80 (Example 5, Table 15, TL/f=1.26, 

so the conditional expression is satisfied). 

23. Regarding Claim 15, Baik in view of Tsai et al. discloses as is set forth above 

and Baik further discloses wherein an Abbe number of the second lens element is V2, 

and the following condition is satisfied: V2<26.0 ('414, Example 5, Table 9, V2=24.0, so 

the conditional expression is satisfied). 

24. Regarding Claim 17, Baik in view of Tsai et al. discloses as is set forth above 

and Baik further discloses wherein the focal length of the photographing optical lens 

assembly is f, and the following condition is satisfied: 3.0[mm]<f<6.5[mm] ('414, 

Example 5, Paragraph 0116, line 3, f=4.522, so conditional expression is satisfied). 

25. Regarding Claim 18, Baik in view of Tsai et al. discloses as is set forth above 

and Baik further discloses wherein further comprising a stop, wherein an axial distance 

between the stop and the image-side surface of the seventh lens element is SD, an 

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

side surface of the seventh lens element is TD, and the following condition is satisfied: 

0.75<SD/TD<1.1 ('414, Example 5, Table 9, SD/TD=4.7/4.65=1.01, so the conditional 

expression is satisfied). 

26. Regarding Claim 21, Baik in view of Tsai et al. discloses as is set forth above 

and Baik further discloses wherein a central thickness of the first lens element is CT1, a 

central thickness of the second lens element is CT2, an axial distance between the 

second lens element and the third lens element is T23, an axial distance between the 

third lens element and the fourth lens element is T34, and the following conditions are 
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CT1 /CT2=0.44/0.22=2, T23/T34=0.05/0.322=0.95, so the conditional expressions are 

satisfied). 

27. Regarding Claim 22, Baik in view of Tsai et al. discloses as is set forth above 

and Baik further discloses wherein an image capturing unit ('414, Paragraph 0054, lines 

8-17), comprising: the photographing optical lens assembly of claim 1; and an image 

sensor ('414, Example 5, Fig. 13;90, Paragraph 0116, line 5), wherein the image sensor 

is disposed on the image side of the photographing optical lens assembly ('414, 

Example 5, Fig. 13;90). 

28. Regarding Claim 23, Baik in view of Tsai et al. discloses as is set forth above 

and Baik further discloses wherein an electronic device ('414, Paragraph 0054, lines 8-

17), comprising: the image capturing unit of claim 22. 

29. Regarding Claim 24, Baik discloses a photographing optical lens assembly 

comprising, in order from an object side to an image side: a first lens (Example 5, Fig. 

13; 10) element having positive (Example 5, Paragraph 0116, line 11) refractive power; 

a second lens (Example 5, Fig. 13; 20) element having refractive power (Example 5, 

Paragraph 0116, line 12); a third lens (Example 5, Fig. 13; 30) element having refractive 

power (Example 5, Paragraph 0116, line 13); a fourth lens (Example 5, Fig. 13; 40) 

element having refractive power (Example 5, Paragraph 0116, line 14); a fifth lens 

(Example 5, Fig. 13; 50) element having refractive power (Example 5, Paragraph 0116, 

lines 14-15); a sixth lens (Example 5, Fig. 13; 60) element with refractive power having 

an image-side surface being concave in a paraxial region thereof (Example 5, 
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Paragraph 0116, line 15, Table 9, surface 12), wherein both of an object-side surface 

and the image-side surface of the sixth lens element are aspheric (Example 5, 

Paragraph 0117, Lines 4-5, Table 10, Surfaces 12 and 13), and the image-side surface 

of the sixth lens element has at least one inflection point (Example 5, Fig. 13; image 

side of 60, Table 10, surface 13); and a seventh lens (Example 5, Fig. 13; 70) element 

with refractive power (Example 5, Paragraph 0116, line 16) having an image-side 

surface being concave (Example 5, Table 9, surface 14) in a paraxial region thereof, 

wherein both of an object-side surface and the image-side surface of the seventh lens 

element are aspheric (Example 5, Paragraph 0117, Lines 4-5, Table 10, Surfaces 14 

and 15), and the image-side surface of the seventh lens element has at least one 

inflection point (Example 5, Fig. 13; image side of 70, Table 10, surface 15); a focal 

length of the first lens element is f1, a focal length of the second lens element is f2, an 

axial distance 

between an object-side surface of the first lens element and an image surface is TL, 

a maximum image height of the photographing optical lens assembly is lmgH, and the 

following conditions are satisfied: lf1 /f2I<2.0 ('414, Example 5, Fig. 13;10, 20, 

Paragraph 0116, lines 11-12, f1 /f2=I4.584/-8.221 l=0.55, so the conditional expression is 

satisfied); and TL/lmgH<2.20 ('414, Example 5, Fig. 15, lmgH=3.43, Table 9, TL=5.453, 

TL/lmgH =5.453/3.43=1.59, so the conditional expression is satisfied). 

30. Baik does not specifically disclose wherein a vertical distance between a non-

axial critical point on the image-side surface of the seventh lens element and an optical 
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axis is Yc72, a focal length of the photographing optical lens assembly is f, and the 

following condition is satisfied 0.1 <Yc72/k0.9. 

31. However Tsai et al., in the same field of endeavor, teaches wherein a vertical 

distance between a non-axial critical point on the image-side surface of the seventh lens 

element and an optical axis is Yc72, a focal length of the photographing optical lens 

assembly is f, and the following condition is satisfied 0.1 <Yc72/f<0.9 ('495, Col. 2, lines 

32-43) for the purpose of providing a compact lens design. 

32. Therefore, it would have been obvious to one of ordinary skill in the art before the 

effective filing date to have the photographing optical lens of Baik with the wherein a 

vertical distance between a non-axial critical point on the image-side surface of the 

seventh lens element and an optical axis is Yc72, a focal length of the photographing 

optical lens assembly is f, and the following condition is satisfied 0.1 <Yc72/k0.9 of Tsai 

et al. for the purpose of providing a compact lens design. 

33. Regarding Claim 25, Baik in view of Tsai et al. discloses as is set forth above 

and Baik further discloses wherein the object-side surface of the first lens element is 

convex in a paraxial region thereof ('414, Example 5, Fig. 13; 10, Table 9, surface 1), 

and the second lens element has an image-side surface being concave in a paraxial 

region thereof ('414, Example 5, Fig. 13; 20, Table 9, surface 4). 

34. Regarding Claim 27, Baik in view of Tsai et al. discloses as is set forth above 

and Baik further discloses wherein the third lens element has an object-side surface 

being convex in a paraxial region thereof ('414, Example 5, Fig. 13; 30, Table 9, surface 

5). 
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35. Regarding Claim 29, Baik in view of Tsai et al. discloses as is set forth above 

and Baik further discloses wherein the fifth lens element has an image-side surface 

being convex in a paraxial region thereof ('414, Example 5, Fig. 13; 50, Table 9, surface 

10). 

36. Regarding Claim 30, Baik in view of Tsai et al. discloses as is set forth above 

and Baik further discloses wherein the focal length of the photographing optical lens 

assembly is f, a curvature radius of the image-side surface of the sixth lens element is 

R12, and the following condition is satisfied: 0< f/R12<3.0 (Example 5, Paragraph 0116, 

line 3, Table 9, surface 12, f/R12=4.522/2.965=1.53 and 0<1.53<3.0, so mathematical 

condition is satisfied). 

37. Regarding Claim 31, Baik in view of Tsai et al. discloses as is set forth above 

and Baik further discloses wherein the focal length of the first lens element is f1, the 

focal length of the second lens element is f2, a focal length of the third lens element is 

f3, a focal length of the fourth lens element is f4, a focal length of the fifth lens element 

is f5, a focal length of the sixth lens element is f6, a focal length of the seventh lens 

element is f7, and the following condition is satisfied: lf1 k lfil, wherein i = 2, 3, 4, 5, 6, 7. 

(Example 5, Paragraph 0116, lines 3-16, 4.584<8.221, 6.410, 73.896, 17.417, 12.539, 

and 6.829, so conditional expression is satisfied). 

38. Regarding Claim 33, Baik in view of Tsai et al. discloses as is set forth above 

and Baik further discloses wherein the focal length of the photographing optical lens 

assembly is f, the focal length of the first lens element is f1, the focal length of the 

second lens element is f2, a focal length of the third lens element is f3, a focal length of 
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the fourth lens element is f4, a focal length of the fifth lens element is f5, a focal length 

of the sixth lens element is f6, a focal length of the seventh lens element is f7, and the 

following condition is satisfied: lf/fjlmax<1.8, wherein j = 1, 2, 3, 4, 5, 6, 7. (Example 5, 

Paragraph 0116, lines 3-16, lf/f1I=0.98, which is the maximum, since 0.98<1.8, then 

conditional expression is satisfied). 

39. Regarding Claim 34, Baik in view of Tsai et al. discloses as is set forth above 

and Baik further discloses wherein an Abbe number of the first lens element is V1, an 

Abbe number of the second lens element is V2, an Abbe number of the third lens 

element is V3, an Abbe number of the fourth lens element is V4, an Abbe number of the 

fifth lens element is V5, an Abbe number of the sixth lens element is V6, an Abbe 

number of the seventh lens element is V7, and at least three lens elements among the 

first lens element to the seventh lens element satisfy the following condition: Vi<26.0, 

wherein i=1,2, 3, 4, 5, 6, 7. (Example 5, Table 9, V2=24.0, V4=24.0, V6=24.0, so the 

conditional expression is satisfied). 

40. Regarding Claim 35, Baik in view of Tsai et al. discloses as is set forth above 

and Baik further discloses wherein further comprising a stop ('414, Example 5, Table 9, 

ST), wherein the first lens element, the second lens element, the third lens element, the 

fourth lens element, the fifth lens element, the sixth lens element and the seventh lens 

element are all independent and non-cemented lens elements, and the stop is located 

between an imaged object and the second lens element ('414, Example 5, Fig. 13; 10, 

20, 30, 40, 50, 60, 70, Table 9, ST is closer to object than surfaces 3 and 4). 
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41. Regarding Claim 38, Baik in view of Tsai et al. discloses as is set forth above 

and Baik further discloses wherein further comprising a stop ('414, Example 5, Table 9, 

ST), wherein an axial distance between the first lens element and the second lens 

element is T12, an axial distance between the second lens element and the third lens 

element is T23, an axial distance between the third lens element and the fourth lens 

element is T34, an axial distance between the fourth lens element and the fifth lens 

element is T45, an axial distance between the fifth lens element and the sixth lens 

element is T56, an axial distance between the sixth lens element and the seventh lens 

element is T67, and the following condition is satisfied: 

0<(T12/T23)+(T34/T 45)+(T56/T67)<3.8. (Example 5, Table 9, 

(T12/T23)+(T34/T 45)+(T56/T67) = (0.102/0.305)+(0.322/0.125)+(0.15/0.516)=3.2, so 

the conditional expression is satisfied). 

42. Regarding Claim 39, Baik in view of Tsai et al. discloses as is set forth above 

and Baik further discloses wherein further comprising a stop ('414, Example 5, Table 9, 

ST), wherein further comprising a stop, wherein the stop is located between an object 

and the first lens element, an axial distance between the second lens element and the 

third lens element is T23, a central thickness of the second lens element is CT2, the 

focal length of the photographing optical lens assembly is f, a curvature radius of an 

image-side surface of the third lens element is R6, and the following conditions are 

satisfied: 0.3<T23/CT2<3.0 (Example 5, Table 9, T23/CT2=0.305/0.22=1 .4, so the 

conditional expression is satisfied); and -1 .0d/R6<2.5 (Example 5, Table 9, R6=-
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18.245, Paragraph 0116, line 3, f=4.522, f/R6=-0.2, so the conditional expression is 

satisfied). 

Allowable Subject Matter 

43. Claims 14, 16, 19, 20, 26, 28, 32, 36, and 37 are objected to as being 

dependent upon a rejected base claim, but would be allowable if rewritten in 

independent form including all of the limitations of the base claim and any intervening 

claims. 

44. Claims 14, 16, 19, 20, 26, 28, 32, 36, and 37 would be allowable if rewritten to 

overcome the rejection(s) under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), 2nd 

paragraph, set forth in this Office action and to include all of the limitations of the base 

claim and any intervening claims. 

45. The following is a statement of reasons for the indication of allowable subject 

matter: with respect to the allowable subject matter, none of the prior art either alone or 

in combination disclose or teach of the claimed combination of limitations to warrant a 

rejection under 35 USC 102 or 103. 

46. Specifically, with respect to claim 14, none of the prior art either alone or in 

combination disclose or teach of the claimed photographing optical lens assembly 

specifically including, as the distinguishing feature(s) in combination with the other 

limitations, wherein a maximum refractive index of one single lens element among the 

first lens element, the second lens element, the third lens element, the fourth lens 

element, the fifth lens element, the sixth lens element and the seventh lens element is 

Nmax, and the following condition is satisfied: 1.64Q::;;Nmax<1.750. 
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47. Specifically, with respect to claim 16, none of the prior art either alone or in 

combination disclose or teach of the claimed photographing optical lens assembly 

specifically including, as the distinguishing feature(s) in combination with the other 

limitations, wherein a vertical distance between a non-axial critical point on the image­

side surface of the sixth lens element and an optical axis is Yc62, the vertical distance 

between a non-axial critical point on the image-side surface of the seventh lens element 

and the optical axis is Yc72, and the following condition is satisfied: 

0.5<Yc62/Yc72<1.5. 

48. Specifically, with respect to claim 19, none of the prior art either alone or in 

combination disclose or teach of the claimed photographing optical lens assembly 

specifically including, as the distinguishing feature(s) in combination with the other 

limitations, wherein a curvature radius of an object-side surface of the first lens element 

is R1, a curvature radius of an image-side surface of the first lens element is R2, and 

the following condition is satisfied: -0.2<R1 /R2<0.2. 

49. Specifically, with respect to claim 20, none of the prior art either alone or in 

combination disclose or teach of the claimed photographing optical lens assembly 

specifically including, as the distinguishing feature(s) in combination with the other 

limitations, wherein the focal length of the photographing optical lens assembly is f, an 

entrance pupil diameter of the photographing optical lens assembly is EPD, half of a 

maximal field of view of the photographing optical lens assembly is HFOV, and the 

following conditions are satisfied: 1.2d/EPD<2.6; and 15[deg.]<HFOV<45[deg.]. 
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50. Specifically, with respect to claim 26, none of the prior art either alone or in 

combination disclose or teach of the claimed photographing optical lens assembly 

specifically including, as the distinguishing feature(s) in combination with the other 

limitations, wherein the sixth lens element has positive refractive power. 

51. Specifically, with respect to claim 28, none of the prior art either alone or in 

combination disclose or teach of the claimed photographing optical lens assembly 

specifically including, as the distinguishing feature(s) in combination with the other 

limitations, wherein the fifth lens element has negative refractive power. 

52. Specifically, with respect to claim 32, none of the prior art either alone or in 

combination disclose or teach of the claimed photographing optical lens assembly 

specifically including, as the distinguishing feature(s) in combination with the other 

limitations, wherein a curvature radius of the object-side surface of the sixth lens 

element is R11, a curvature radius of the image-side surface of the sixth lens element is 

R12, and the following condition is satisfied: -2.0<(R11-R12)/(R11 +R12)<0.2. 

53. Specifically, with respect to claim 36, none of the prior art either alone or in 

combination disclose or teach of the claimed photographing optical lens assembly 

specifically including, as the distinguishing feature(s) in combination with the other 

limitations, wherein a vertical distance between a non-axial critical point on the object­

side surface of the sixth lens element and an optical axis is Yc61, a vertical distance 

between a non-axial critical point on the image-side surface of the sixth lens element 

and an optical axis is Yc62, and the following condition is satisfied: 

0.30<Yc62/Yc61 <1.80. 
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54. Specifically, with respect to claim 37, none of the prior art either alone or in 

combination disclose or teach of the claimed photographing optical lens assembly 

specifically including, as the distinguishing feature(s) in combination with the other 

limitations, wherein the focal length of the photographing optical lens assembly is f, a 

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

-0.5d/f3<0.6. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to WILLIAM R. ALEXANDER whose telephone number is 

(571 )270-7656. The examiner can normally be reached on Mondays through 

Thursdays 7:30 AM through 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Bumsuk Won can be reached on 571-272-2713. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

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

/WILLIAM R ALEXANDER/ 
Examiner, Art Unit 2872 
October 8, 2015 

/BUMSUK WON/ 
Supervisory Patent Examiner, Art Unit 2872 
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SIN 14/488,106 PATENT 
Confirmation No. 2225 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor(s): Hsin-Hsuan Huang Examiner: 

Serial No.: 14/488,106 Group Art Unit: 

Filed: September 16, 2014 Docket No.: 

William R Alexander 

2872 

0115042.10018 

Title: 
PHOTOGRAPHING OPTICAL LENS ASSEMBLY, IMAGE CAPTURING 
UNIT AND ELECTRONIC DEVICE 

Mail Stop: Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir/Madam: 

AMENDMENT 

January 15, 2016 

I CUSTOMER NO. 21874 I 
In response to the Office Action mailed October 22, 2015, please amend the above­

identified application as follows and consider the following Remarks/Arguments: 

Amendments to the Claims are reflected in the listing of claims that begins on page 2 of 

this paper. 

Remarks/Arguments begin on page 12 of this paper. 
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Serial No.: 14/488,106 
Arndt. Dated January 15, 2016 
Reply to Office Action of October 22, 2015 

AMENDMENTS TO THE CLAIMS 

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

application: 

Listing of Claims 

1. (Currently amended) A photographing optical lens assembly comprising, in order from an 

object side to an image side: 

a first lens element having positive refractive power; 

a second lens element having negative refractive power; 

a third lens element having refractive power; 

a fourth lens element having positive refractive power; 

a fifth lens element having with negative refractive power having an object-side 

surface being concave in a paraxial region thereof and an image-side surface being 

convex in a paraxial region thereof; 

a sixth lens element with refractive power having an image-side surface being 

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

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

the sixth lens element has at least one inflection point; and 

a seventh lens element with refracti1re power having an image-side surface being 

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

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

the seventh lens element has at least one inflection point; 

wherein the photographing optical lens assembly has a total of seven lens 

elements, there is a non-axial critical point on the image-side surface of the sixth lens 

element at which a tangent to the image-side surface of the sixth lens element is 

perpendicular to an optical axis, there is a non-axial critical point on the image-side 

surface of the seventh lens element at which a tangent to the image-side surface of the 
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seventh lens element is perpendicular to the optical axis, a vertical distance between the 

non-axial critical point on the image-side surface of the sixth lens element and the optical 

axis is Y c62, a vertical distance between [[ a ]]the non-axial critical point on the image­

side surface of the seventh lens element and [[an]]the optical axis is Yc72, a focal length 

of the photographing optical lens assembly is f, a focal length of the first lens element is 

fl, a focal length of the seventh lens element is f7, and the following conditions are 

satisfied: 

0.5 < Yc62/Yc72 < I.S­

O. I <Yc72/f<0.9; and 

lfllf71 < 3.o. 

2. (Original) The photographing optical lens assembly of claim 1, wherein the object-side 

surface of the sixth lens element is convex in a paraxial region thereof. 

3. (Canceled) 

4. (Canceled) 

5. (Original) The photographing optical lens assembly of claim 1, wherein the object-side 

surface of the seventh lens element is convex in a paraxial region thereof. 

6. (Original) The photographing optical lens assembly of claim 1, wherein the third lens 

element has positive refractive power. 

7. (Canceled) 

8. (Original) The photographing optical lens assembly of claim 1, wherein at least three lens 

elements have positive refractive power among the first lens element, the second lens 
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element, the third lens element, the fourth lens element, the fifth lens element, the sixth 

lens element and the seventh lens element, the focal length of the photographing optical 

lens assembly is f, a curvature radius of the image-side surface of the seventh lens 

element is Rl4, and the following condition is satisfied: 

0 < Rl4/f < 0.7. 

9. (Original) The photographing optical lens assembly of claim 1, wherein the focal length 

of the photographing optical lens assembly is f, a curvature radius of the image-side 

surface of the sixth lens element is Rl2, and the following condition is satisfied: 

0 < f/Rl2 < 5.0. 

10. (Original) The photographing optical lens assembly of claim 1, wherein the seventh lens 

element has negative refractive power. 

11. (Original) The photographing optical lens assembly of claim 1, wherein a curvature 

radius of the object-side surface of the seventh lens element is Rl3, a curvature radius of 

the image-side surface of the seventh lens element is Rl4, and the following condition is 

satisfied: 

0 < (R13-Rl4)/(R13+Rl4) < 1.5. 

12. (Original) The photographing optical lens assembly of claim 1, wherein a sum of axial 

distances between any two lens elements adjacent to each other is LAT, a maximum 

image height of the photographing optical lens assembly is ImgH, and the following 

condition is satisfied: 

0.20 < LAT/ImgH < 0.60. 

13. (Original) The photographing optical lens assembly of claim 1, wherein both of an 

object-side surface and an image-side surface of the first lens element are aspheric, both 
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of an object-side surface and an image-side surface of the second lens element are 

aspheric, both of an object-side surface and an image-side surface of the third lens 

element are aspheric, both of an object-side surface and an image-side surface of the 

fourth lens element are aspheric, both of an object-side surface and an image-side surface 

of the fifth lens element are aspheric, an axial distance between the object-side surface of 

the first lens element and an image surface is TL, the focal length of the photographing 

optical lens assembly is f, and the following condition is satisfied: 

0.80 < TL/f < 1.80. 

14. (Original) The photographing optical lens assembly of claim 1, wherein a maximum 

refractive index of one single lens element among the first lens element, the second lens 

element, the third lens element, the fourth lens element, the fifth lens element, the sixth 

lens element and the seventh lens element is Nmax, and the following condition is 

satisfied: 

1.640 :S Nmax < 1.750. 

15. (Original) The photographing optical lens assembly of claim 1, wherein an Abbe number 

of the second lens element is V2, and the following condition is satisfied: 

V2 < 26.0. 

16. (Canceled) 

17. (Original) The photographing optical lens assembly of claim 1, wherein the focal length 

of the photographing optical lens assembly is f, and the following condition is satisfied: 

3.0[mm] < f < 6.5[mm]. 

18. (Currently amended) The photographing optical lens assembly of claim 1, further 

comprising [[a]]an aperture stop, wherein an axial distance between the aperture stop and 
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the image-side surface of the seventh lens element is SD, an axial distance between an 

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

element is TD, and the following condition is satisfied: 

0.75 <SD/TD< 1.1. 

19. (Original) The photographing optical lens assembly of claim 1, wherein a curvature 

radius of an object-side surface of the first lens element is RI, a curvature radius of an 

image-side surface of the first lens element is R2, and the following condition is satisfied: 

-0.2 < Rl/R2 < 0.2. 

20. (Original) The photographing optical lens assembly of claim 1, wherein the focal length 

of the photographing optical lens assembly is f, an entrance pupil diameter of the 

photographing optical lens assembly is EPD, half of a maximal field of view of the 

photographing optical lens assembly is HFOV, and the following conditions are satisfied: 

1.2 < f/EPD < 2.6; and 

15[deg.] < HFOV < 45[deg.]. 

21. (Original) The photographing optical lens assembly of claim 1, wherein a central 

thickness of the first lens element is CTI, a central thickness of the second lens element 

is CT2, an axial distance between the second lens element and the third lens element is 

T23, an axial distance between the third lens element and the fourth lens element is T34, 

and the following conditions are satisfied: 

1.0 < CT1/CT2 < 5.5; and 

0.5 < T23/T34 < 4.5. 

22. (Original) An image capturing unit, comprising: 

the photographing optical lens assembly of claim I; and 

an image sensor, wherein the image sensor is disposed on the image side of the 
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photographing optical lens assembly. 

23. (Original) An electronic device, comprising: 

the image capturing unit of claim 22. 

24. (Currently amended) A photographing optical lens assembly comprising, in order from an 

object side to an image side: 

a first lens element having positive refractive power; 

a second lens element ha11ing refraeti1re power; 

a third lens element having positive refractive power; 

a fourth lens element having positive refractive power; 

a fifth lens element hairing refraeti11e power; 

a sixth lens element with positive refractive power having an image-side surface 

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

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

the sixth lens element has at least one inflection point; and 

a seventh lens element with refraeti1re power having an image-side surface being 

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

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

the seventh lens element has at least one inflection point; 

wherein the photographing optical lens assembly has a total of seven lens 

elements, there is a non-axial critical point on the image-side surface of the seventh lens 

element at which a tangent to the image-side surface of the seventh lens element is 

perpendicular to an optical axis, a focal length of the photographing optical lens assembly 

is f, a vertical distance between [[a]]the non-axial critical point on the image-side surface 

of the seventh lens element and [[an]]the optical axis is Yc72, a focal length of the first 

lens element is fl, a focal length of the second lens element is f2, an axial distance 

between an object-side surface of the first lens element and an image surface is TL, a 

Page 7 of 13 

Page 847 of 880



Serial No.: 14/488,106 
Arndt. Dated January 15, 2016 
Reply to Office Action of October 22, 2015 

maximum image height of the photographing optical lens assembly is ImgH, and the 

following conditions are satisfied: 

0.1 <Yc72/f<0.9; 

lfl/f21 < 2.0; and 

TL/ImgH < 2.20. 

25. (Original) The photographing optical lens assembly of claim 24, wherein the object-side 

surface of the first lens element is convex in a paraxial region thereof, and the second 

lens element has an image-side surface being concave in a paraxial region thereof. 

26. (Canceled) 

27. (Original) The photographing optical lens assembly of claim 24, wherein the third lens 

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

28. (Original) The photographing optical lens assembly of claim 24, wherein the fifth lens 

element has negative refractive power. 

29. (Original) The photographing optical lens assembly of claim 24, wherein the fifth lens 

element has an image-side surface being convex in a paraxial region thereof. 

30. (Original) The photographing optical lens assembly of claim 24, wherein the focal length 

of the photographing optical lens assembly is f, a curvature radius of the image-side 

surface of the sixth lens element is Rl2, and the following condition is satisfied: 

0 < f/Rl2 < 3.0. 

31. (Original) The photographing optical lens assembly of claim 24, wherein the focal length 

of the first lens element is fl, the focal length of the second lens element is f2, a focal 
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length of the third lens element is f3, a focal length of the fourth lens element is f4, a 

focal length of the fifth lens element is f5, a focal length of the sixth lens element is f6, a 

focal length of the seventh lens element is f7, and the following condition is satisfied: 

lfll < lfil, wherein i = 2, 3, 4, 5, 6, 7. 

32. (Original) The photographing optical lens assembly of claim 24, wherein a curvature 

radius of the object-side surface of the sixth lens element is RI 1, a curvature radius of the 

image-side surface of the sixth lens element is Rl2, and the following condition is 

satisfied: 

-2.0 < (RI l-Rl2)/(Rl I +Rl2) < 0.2. 

33. (Original) The photographing optical lens assembly of claim 24, wherein the focal length 

of the photographing optical lens assembly is f, the focal length of the first lens element 

is fl, the focal length of the second lens element is f2, a focal length of the third lens 

element is f3, a focal length of the fourth lens element is f4, a focal length of the fifth lens 

element is f5, a focal length of the sixth lens element is f6, a focal length of the seventh 

lens element is f7, and the following condition is satisfied: 

lf/fjl max< 1.8, whereinj = 1, 2, 3, 4, 5, 6, 7. 

34. (Original) The photographing optical lens assembly of claim 24, wherein an Abbe 

number of the first lens element is VI, an Abbe number of the second lens element is V2, 

an Abbe number of the third lens element is V3, an Abbe number of the fourth lens 

element is V4, an Abbe number of the fifth lens element is VS, an Abbe number of the 

sixth lens element is V6, an Abbe number of the seventh lens element is V7, and at least 

three lens elements among the first lens element to the seventh lens element satisfy the 

following condition: 

Vi< 26.0, wherein i=l, 2, 3, 4, 5, 6, 7. 
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35. (Currently amended) The photographing optical lens assembly of claim 24, further 

comprising [[a]]an aperture stop, wherein the first lens element, the second lens element, 

the third lens element, the fourth lens element, the fifth lens element, the sixth lens 

element and the seventh lens element are all iHdepeHden:t aHd non-cemented lens 

elements, and the aperture stop is located between an imaged object and the second lens 

element. 

36. (Currently amended) The photographing optical lens assembly of claim 24, wherein there 

is a non-axial critical point on the object-side surface of the sixth lens element at which a 

tangent to the object-side surface of the sixth lens element is perpendicular to the optical 

axis, there is a non-axial critical point on the image-side surface of the sixth lens element 

at which a tangent to the image-side surface of the sixth lens element is perpendicular to 

the optical axis, a vertical distance between [[a]]the non-axial critical point on the object­

side surface of the sixth lens element and [[an]]the optical axis is Yc61, a vertical 

distance between [[a]]the non-axial critical point on the image-side surface of the sixth 

lens element and [[ an ]]the optical axis is Y c62, and the following condition is satisfied: 

0.30 < Yc62/Yc61 < 1.80. 

37. (Original) The photographing optical lens assembly of claim 24, wherein the focal length 

of the photographing optical lens assembly is f, a focal length of the third lens element is 

f3, and the following condition is satisfied: 

-0.5 < f/f3 < 0.6. 

38. (Original) The photographing optical lens assembly of claim 24, wherein an axial 

distance between the first lens element and the second lens element is Tl2, an axial 

distance between the second lens element and the third lens element is T23, an axial 

distance between the third lens element and the fourth lens element is T34, an axial 

distance between the fourth lens element and the fifth lens element is T45, an axial 
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distance between the fifth lens element and the sixth lens element is T56, an axial 

distance between the sixth lens element and the seventh lens element is T67, and the 

following condition is satisfied: 

0 < (Tl2/T23)+(T34/T45)+(T56/T67) < 3.8. 

39. (Currently amended) The photographing optical lens assembly of claim 24, further 

comprising [[a]]aperture stop, wherein the aperture stop is located between an imaged 

object and the first lens element, an axial distance between the second lens element and 

the third lens element is T23, a central thickness of the second lens element is CT2, the 

focal length of the photographing optical lens assembly is f, a curvature radius of an 

image-side surface of the third lens element is R6, and the following conditions are 

satisfied: 

0.3 < T23/CT2 < 3.0; and 

-1.0 <f/R6 < 2.5. 
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REMARKS/ARGUMENTS 

Claims 1-39 were pending in the present application before this amendment as set forth 

above. By the amendment, claims 1, 18, 24, 35, 36 and 39 are amended, and claims 3, 4, 7, 16, 

and 26 are canceled. The amendment is made for specifying the invention. 

In the October 22, 2015 Office Action, claims 1-29 were rejected under 35 U.S.C. 

§l 12(b) or 35 U.S.C. §l 12(pre-AIA), second paragraph. Claims 1-13, 15, 17, 18, 21-25, 27, 29-

31, 33-35, 38, and 39 were rejected under 35 U.S.C. §103 as being unpatentable over Baik (U.S. 

Patent Application Publication No. 2015/0103414, hereinafter "Baik") in view of Tsai et al. 

(U.S. Patent No. 8,599,495, hereinafter "Tsai"). 

However, the Examiner indicated that claims 14, 16, 19, 20, 26, 28, 32, 36, and 37 were 

objected to as being dependent upon a rejected base claim, but would be allowable ifrewritten in 

independent form including all of the limitations of the base claim and any intervening claims 

and to overcome the rejections under 35 U.S.C. §112. 

Applicant appreciates the Examiner's careful review of the application, and allowability 

of claims 14, 16, 19, 20, 26, 28, 32, 36, and 37. Applicant further submits that the rejection in 

this Office Action is respectfully traversed and the amendment is made for further specifying the 

claimed invention to facilitate the examination procedure. 

In response, as set forth above, Applicant has amended claims 1, 24, and 36 to overcome 

the rejections under 35 U.S.C. §l 12(b) or 35 U.S.C. §l 12(pre-AIA), second paragraph. 

Further, Applicant has amended independent claim 1 to incorporate allowable subject 

matter of claim 16 and the limitations of claims 3, 4, 7, 28, 29, and amended independent claim 

24 to incorporate allowable subject matter of claim 26 and the limitations of claims 6 and 7, 

which makes claims 1 and 24 allowable now. Claims 3, 4, 7, 16, and 26 have been canceled, 

Any amendments to the claims not specifically referred to herein as being included for 

the purpose of distinguishing the claims from cited references are included for the purpose of 

clarification, consistence and/or grammatical correction only. No new matter is added. 

Accordingly, claims 2, 5, 6, 8-15, 17-23, 25, 27-39, which depend from now allowable 

independent claims 1 and 24, respectively, are patentable as well. 
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It is now believed that the application is in condition for allowance and such allowance is 

respectfully requested. 

CONCLUSION 

Applicant respectfully submits that the foregoing Response place this application in 

condition for allowance. If the Examiner believes that there are any issues that can be resolved 

by a telephone conference, or that there are any informalities that can be corrected by an 

Examiner's amendment, please call the undersigned at 404-870-4698. 

It is believed that no fee is due. However, the Commissioner is hereby authorized to 

charge any deficiency of fees that may be required, and credit of any overpayments to Deposit 

AccountNo. 121781. 

January 15, 2016 

Terminus 200 
3333 Piedmont Rd. NE Ste. 1200 
Atlanta, Georgia 30305 
Phone: 404-806-4698 
Fax: 404-870-4650 
Customer No. 21874 

Respectfully submitted, 

Locke Lord LLP 

Tim Tingkang Xia 
Attorney for Applicant on the Record 
Reg. No. 45,242 

Page 13 of 13 

Page 853 of 880



Electronic Acknowledgement Receipt 

EFSID: 24634036 

Application Number: 14488106 

International Application Number: 

Confirmation Number: 2225 

Title of Invention: 
PHOTOGRAPHING OPTICAL LENS ASSEMBLY, IMAGE CAPTURING UNIT AND 
ELECTRONIC DEVICE 

First Named Inventor/Applicant Name: Hsin-Hsuan HUANG 

Customer Number: 21874 

Filer: Tim Tingkang Xia/Debby Yew 

Filer Authorized By: Tim Tingkang Xia 

Attorney Docket Number: 0115042.018US2 

Receipt Date: 15-JAN-2016 

Filing Date: 16-SEP-2014 

Time Stamp: 12:11:02 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

148919 

1 
Amendment/Req. Reconsideration-After 

011504210018ResponseOA.pdj no 13 
Non-Final Reject 

4ce052cdd3c88dd2fca4cc7146466bcf0a3a 
7b42 

Warnings: 

Information: 

Page 854 of 880



Total Files Size (in bytes) 148919 

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

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

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

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

Page 855 of 880



PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PTO-875 14/488,106 09/16/2014 □ To be Mailed 

ENTITY: [8J LARGE 0 SMALL 0 MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

0 BASIC FEE N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

□ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (i), or (m)) 

□ EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
minus 20 = * 

(37 CFR 1.16(i)) X $ = 

INDEPENDENT CLAIMS 
minus 3 = * 

(37 CFR 1.16(h)) X $ = 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE 
of paper, the application size fee due is $31 O ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

01/15/2016 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR 
~ 1.16(i)) • 34 Minus ** 39 = 0 X $80 = 0 
0 

Independent z (37 CFR 1 .16(h)) * 2 Minus ***3 = 0 X $420 = 0 w 
~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X $ = w 1.16(i)) 

~ Independent * Minus *** = X $ = 0 (37 CFR 1 .16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /ANGELA s. WHITE/ 
*** If the "Highest Number Previously Paid For'" IN THIS SPACE is less than 3, enter "3'". 

The "Highest Number Previously Paid For'" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on Is required by 37 CFR 1.16. The 1nformat1on Is required to obtain or retain a benefit by the public which Is to file (and by the US PTO 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, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 

Page 856 of 880



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

14/488,106 

21874 
Locke Lord LLP 
P.O. BOX 55874 
BOSTON, MA 02205 

FILING OR 3 71 (C) DATE 

09/16/2014 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Hsin-Hsuan HUANG 0115042.018US2 
CONFIRMATION NO. 2225 

PUBLICATION NOTICE 

11111111111111111 lllll ll]~!l]!~l!~l!~H!IIHlllll lllll lllll lllll 11111111 

Title:PHOTOGRAPHING OPTICAL LENS ASSEMBLY, IMAGE CAPTURING UNIT AND ELECTRONIC DEVICE 

Publication No.US-2016-00337 42-A 1 
Publication Date:02/04/2016 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 
publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 

Page 857 of 880



UNITED STA IBS p A IBNT 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 

21874 7590 

Locke Lord LLP 
P.O. BOX 55874 
BOSTON, MA 02205 

APPLICATION NO. 

14/488,106 

02/16/2016 

FILING DATE FIRST NAMED INVENTOR 

09/16/2014 Hsin-Hsuan HUANG 

EXAMINER 

ALEXANDER, WILLIAM R 

ART UNIT PAPER NUMBER 

2872 

DATE MAILED: 02/16/2016 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

0ll5042.018US2 2225 

TITLE OF INVENTION: PHOTOGRAPHING OPTICAL LENS ASSEMBLY, IMAGE CAPTURING UNIT AND ELECTRONIC DEVICE 

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

nonprovisional UNDISCOUNTED $960 $0 $0 $960 05/16/2016 

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

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

HOW TO REPLY TO THIS NOTICE: 

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

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

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

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

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

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

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

Page 1 of 3 
PTOL-85 (Rev. 02/11) 

Page 858 of 880



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 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I 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 I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

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

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

21874 7590 

Locke Lord LLP 
P.O. BOX 55874 
BOSTON, MA 02205 

APPLICATION NO. 

14/488,106 

02/16/2016 

FILING DATE 

09/16/2014 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Hsin-Hsuan HUANG 0l 15042.018US2 2225 

TITLE OF INVENTION: PHOTOGRAPHING OPTICAL LENS ASSEMBLY, IMAGE CAPTURING UNIT AND ELECTRONIC DEVICE 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

ALEXANDER, WILLIAM R 2872 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

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

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 

CLASS-SUBCLASS 

359-708000 

2. For printing on the patent front page, list 

(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

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

$960 05/16/2016 

2 ______________ _ 

3 ______________ _ 

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

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

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 

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

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

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

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

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

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

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

Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE Page 859 of 880



UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. 

14/488,106 

21874 7590 

Locke Lord LLP 
P.O. BOX 55874 
BOSTON, MA 02205 

FILING DATE FIRST NAMED INVENTOR 

09/16/2014 Hsin-Hsuan HUANG 

02/16/2016 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

0ll5042.018US2 2225 

EXAMINER 

ALEXANDER, WILLIAM R 

ART UNIT PAPER NUMBER 

2872 

DATE MAILED: 02/16/2016 

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

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

Section l(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 CPR 1.705. 

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

Page 3 of 3 
PTOL-85 (Rev. 02/11) 

Page 860 of 880



0MB 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 0MB approves an agency 
request to collect information from the public, 0MB (i) provides a valid 0MB 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 0MB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary 
depending upon the individual case. Any comments on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to 
respond to a collection of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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

Page 861 of 880



Notice of Allowability 

Application No. 
14/488, 1 06 
Examiner 
WILLIAM R. ALEXANDER 

Applicant(s) 
HUANG, HSIN-HSUAN 
Art Unit AIA (First Inventor to 

2872 File) Status 

Yes 

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

1. [gi This communication is responsive to 1/15/2016. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

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

3. [gl The allowed claim(s) is/are 1, 2, 5, 61 8-15, 17-25, and 27-39. As a result of the allowed claim(s), you may be eligible to benefit from 
the Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more 
information, please see http://www.uspto.gov/patents/init events/pph/index.isp or send an inquiry to PPHfeedback@uspto.gov . 

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

Certified copies: 

a) [gl All b) D Some *c) D None of the: 

1. [gl Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

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

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

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

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/WILLIAM R ALEXANDER/ 
Examiner, Art Unit 2872 

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. [gl Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20160202 
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Art Unit: 2872 
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The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

DETAILED ACTION 

Claim Rejections - 35 USC § 112 

Examiner acknowledges amended claims 1, 24, and 36, as well as canceled 

claim 16, and accordingly withdraws the associated 35 USC§ 112 claim rejection as 

detailed in the office action dated 10/22/2015. 

Reasons for Allowance/Examiner's Comments 

Claims 1, 2, 5, 6, 8-15, 17-25, and 27-39 are allowed. 

The following is a statement of reasons for the indication of allowable subject 

matter: with respect to the allowable subject matter, none of the prior art either alone or 

in combination disclose or teach of the claimed combination of limitations to warrant a 

rejection under 35 USC 102 or 103. 

The following is the examiner's statement of reasons for allowance: Claims 1 and 

24 are considered allowable for reasons set forth in arguments provided by applicant on 

1/15/2016 (Page numbered 12, lines 20-28). 

Specifically regarding the allowability of Claim 1, amended Claim 1 now contains 

"wherein a vertical distance between a non-axial critical point on the image-side surface 

of the sixth lens element and an optical axis is Yc62, the vertical distance between a 

non-axial critical point on the image-side surface of the seventh lens element and the 

optical axis is Yc72, and the following condition is satisfied: 0.5<Yc62/Yc72<1.5, and 

wherein the fifth lens element has negative refractive power" which contains the 
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contents of claims 16 and 28, which were identified as being allowable subject matter in 

the office action dated 10/22/2015. 

Specifically regarding the allowability of Claim 24, amended Claim 24 contains 

the original contents of claim 26, namely, "wherein the sixth lens element has positive 

refractive power" which was identified as being allowable subject matter in the office 

action dated 10/22/2015. 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to WILLIAM R. ALEXANDER whose telephone number is 

(571 )270-7656. The examiner can normally be reached on Mondays through 

Thursdays 7:30 AM through 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Bumsuk Won can be reached on 571-272-2713. The fax phone number for 

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

Page 864 of 880



Application/Control Number: 14/488, 106 

Art Unit: 2872 

Page 4 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

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

/WILLIAM R ALEXANDER/ 
Examiner, Art Unit 2872 

/BUMSUK WON/ 
Supervisory Patent Examiner, Art Unit 2872 
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