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Doc Code: PA.

o PTO/AIA/82B (07-13)
Document Description: Power of Attorney Approved for use through 11/30/2014, OMB 0851-0051

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, ho persans are required to respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

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

Application Number Filing Date

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

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

OR 21874

I: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: -

The address associated with the above-mentioned Customer Number
OR

[:l The address associated with Customer Number:
OR

Firm or
Individual Name

Address

City | state | Zip

Country

Telephone | Email |

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

LARGAN Precision Co., Ltd.

D Inventor or Joint Inventor (title not required below)
I__—I Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

I:I Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(p)(2) was granted in the
application or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity)

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 Phoan-.Shan . Chen | Date (Optional) |
Name Chun-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.

Total of 1 forms are submitted.

This coliection 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,
incluging gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.

Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Doc code: IDS PTO/SB/08a (01-10)

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

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

Application Number 14488106
Filing Date 2014-09-16

INFORMATION DISCLOSURE

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

First Named Inventor | Hsin-Hsuan Huang
Art Unit 2827

Examiner Name N/A

Attorney Dacket Number 011504210018

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Ccde! of cited Document )
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| .. Fublication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 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.

EFS Web 2.1.17
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INFORMATION DISCLOSURE

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

Application Number

14488106

Filing Date

2014-09-16

First Named Inventor

Hsin-Hsuan Huang

Art Unit

2827

Examiner Name

N/A

Attorney Dacket Number

0115042.10018

6 20150198791 Al 2015-07-16 KUBOTA et al.
7 20150212298 Al 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 Ts
Initial* No | Number3 Code2 j Code4| Date PP Passages or Relevant
Document .
Figures Appear
1 | 204188865 CN U |2015-03-04 Stp;ilca' Logic Corporation
2 | 204188870 CN U [2015.03.04 | OPfical Logic Corporation
If you wish to add additional Foreign Patent Document citaticn information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S : . '
T (book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s)}, TS
Initials No : : .
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

Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 602. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

EFS Web 2.1.17
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Application Number 14488106
Filing Date 2014-09-16

INFORMATION DISCLOSURE

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

First Named Inventor | Hsin-Hsuan Huang
Art Unit 2827

Examiner Name N/A

Attorney Dacket Number 011504210018

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 WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here i
English language translation is attached.

EFS Web 2.1.17
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Application Number 14488106

Filing Date 2014-09-16

INFORMATION DISCLOSURE

First Named Inventor | Hsin-Hsuan Huang

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

Art Unit 2827

Examiner Name N/A

Attorney Dacket Number 011504210018

CERTIFICATION STATEMENT

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

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

OR

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

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

[ ] See attached certification statement.
[] The fee setforthin 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 collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17
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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 infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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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
clement 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<vd1<75, 20<vd2<35 and
20<vd3<3s.
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40< v d1<75,

20< v d2<35.

20< v d3<35.
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6 IR VL ES IR DEVA v A4, 8 RS HE s nf DA v d5 B 5L -

40< v d4<75,

20< v d5<35,
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45 DR F AR RN 1, DR BB LN PR E =B A s N
23 ], 355 2
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40< v d6<75.
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[0028] %MK (6) J& FH T S INARAR R Sk /N AUAL I TR I, P48 R 47 sl AR e R T S
AR AR R I TS A B A BT RRRAE “-1. 57, S @ B A8 = @R
B B JE AT T 55— BB W 1E (1 36 A8 A b 3 5, DRI (248 2 (MAB BT R [HE T —
FriH, JaEEEN (back focal length) AR, PRIDKAE DABFATIRAG 4R L /N AL . 3 4b, BRI
URAR T A F PR T A R 770 ) 25l D2 R RG R HAR TS g ok, Rtk
MEVMS BRI SR TERE . i — 0, AR T FBRAA “—4. 07, WG R T35 45 L 1/ B4k,
B SRR AR 5T, M DAB R T] T EC B L0 /MR U g8 o S5 AR 22 18] 3 4b, e T =1 P s
5 g, DA A T 25 el 38 K, e DA 3] R 1 RS P B

[0029]  7E BRI RGBSk h, FENG 5 B Se I ARRE U £2, 4 38 = im B i FEFE UL
3 B, AR 2 AR &A= (D) .

[0030] 0. 1<f2/£3<0.6 (M

[0031] 41X (7) BRAT RIFHAE EAR BRI 2 ik i 5 1. A FRRAE “0.67,
TEFE—ERAYP, B IENE —BHRMNE BRI AL A B 55, R, 511
FAG A (AT71 ) 2 R ECE RO, M DME TR 540, BT A 1077 [ 2
i, PR DA 21 R I B R MRS o 53— 0T, K T R BRAE 0. 17, WHR E 197 AR T 14
TET7 1025 Bl RS R38O, LM AR ER . S 4h, AR TH 1l 1277 190 55 i, RIS L
90 DA B B 47 R 1 B

[0032]  7F LRSI BL T, BB B ARG KRR [ B BB AR
N EL B, I 2 LA R AR (8) .

[0033]  0.5<F1/1<2.0 (8)
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[0034] &4 (8) /&M T FE L ILIRAR Be Sk /N BUAL (K R, RS2 E AR R AR T 25 i
VAR AR Ao S A, 2T (8) AR T AR5k Sk HH B 9 DI 1w 450 TED RO\ 558 40 2
FNHIZE CRA FOVE I A & A) o BT EFRAE“2. 07, W) S5 — &85 B9 1E B B TS A X T 8 5
kARG SS, MU, IR B A8 NIk, 52 %MW G 5=k
L SR R 0T 25 TR A TET DN S 0 PR AU £ CRA OV FE] P, ARLER S ) IR SR AT 1) 977 1) 25
HHBmE HARREIEA L (G A 57 77 ), RS 3 R AFR g I se. 5 —T77
[, KT N RRAE “0. 57, M5 45 Sk B/ N B AR, (R AR AR I fR BB . ok, MEDLAE A
FRABGE Sk tH SR DG e IR B THD RN S5 A P AR AE CRA BOVE R o IR, ZE i 1& 00 T TR A i 4%
WK, RIHHE DAAR 3 B U7 TR W AR M B

[0035]  7F bR A HRAR B Sk o, A4 SE D& B 55 TUR B IO AR BT R O £45, H3 558
ERME BRI R 167 B, Lk 2 L &R 9).

[0036] 6. 0<f45/f67<~1.5 9)

(00371 A3 (9) &M T S ILHEAR 5 Sk B0 /N BUAL R [T, o487 W A8 | /18 22 G T 25 it
A3 N7 R RVE A B a6 it L FRAE “—1. 57, W58 =& B 4 ) 1 ) G A8 FE AR X
T BN R R BRI, RS SR S — B s A T B A W IR .
F—EB AL REE, WE 2 RS 20, (U DL T RUE 5L L /N AL . 5 AL, 5
e A8 H A 22 AR 2238 0, F HAR I %S i /948 (R A A2, A A 8 R IF B iR g 55— 7
T, ST A “ 6. 07, Dof (545 22 f4 1T 48T 25 il A2 104 R, (H I RO IRE AR 285 K, PRt
M DA B R AT G 1 R

[0038]  7FE FARZE M TRAREE Lk, AR BAME L R IO £ BN FHE NS HiE
BERI4 BCERER Y £67 T, HLUH 2 LA T AISRAFI (10) .

[0039] —L. 7<f67/1<-0.5 (10)

[0040]  Z%AFE (10) & H TFEHE TR A S OV I 6 2R 15148 0T B9 N 58] A B 4TI E CRA 1)
YO PR EIS, P R A AR | (R 2 DB R SR i B IRAE ¢ -0. 57, WIER
TEG ARG AN T BN L R GG R REAR I BE . R, A R RO A 2 R
EWR, IF B IER A8 G 0, M S B R AP BUR VERE . S8, XE DR ATRAR B2k B
S G N B A BEAIAE CRA BV N o 55— 7710, (KT T BRAE“ -1 77, WA R T i A48
A I, (AR P B IR SRAR T I P A 0025 i, O B A 28 (R Z2 1K, DR G XE DAA3 38 R 47 A ARG
BrtRe.

[0041]  7E Bk 2540 AR R Sk T, AR 55 75 85 R DUELR R v d6, 4 55 g 4 1 B D
BN v dT I, Akl R LT SRR (LD A (12) .

[0042]  40< v d6<75 (11)

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

[0044] BN EFME-CEFATRBR B KL T BRI K E = ESAH. HEMR
(L) A fEa (12) P S o b4 B s 75 B A -Lod B, B OHOE 4 M f i %33
BRI B, RAFHUBIE T S 2.

[0045] 7 [RLEMITRG S L, FIES B A IERDCER, A ENF L RGN EER
VRN F G I E S AR RE % 4 B, R R LR IR (13) .

[0046]  1.0<F4/1<3.0 (13)
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[0047]  4fb3 (13) M TESCILTRAR 8K K/N UL I R, B 5F- A8 1 il 1 1 5 Z A
W AR 26 o D30, 2 PF30 (13) AR F T4 AABRAR B3 3k tH B BRI D64R Rl AR T BN 55 A 2 40
7F CRA B9VE [ A 4. &5 ERRAE “3. 07, ) 55 PO 368 1Y 1F A 't A2 P AR ST F B A8 5k
RN EASS, Mk, A T RIFHAE RSB 25, FEA IR — FB AR ERDL R
o EZIBI T, A R TG E L /N AL B RE DL AR G FEBE . S 4h, 1L e AR 3ok, - B
OISR IR W T 2, Bk SR R sg e, B—0m, &% T
PRAG “1. 07, MIFE 555 TG 85 =K 5 70 D 28 115 ) N S8 A 40 A CRA IRV AT, (HL
HMECLEEAT TR B Sk /N . 70, 45 By AR Sl A IR (R AR I AN -1 T )™ A B 2, X DL1S 2|
BT R 1 RE

[0048]  7F FIRESHMIMTRGE LT, BLERREA NRDCER, EBEAN G L RGN ED
W - CEENEE RN 7 B RIEFH 2 UL T (14) .,

[0049] 4. 0<f7/£<-0.8 (14)

[0050] X (14) &M T 7P SR EHR B Lk 10/ N UL ORI, R G M8 1 (g 2 AR T
B4, b, 40 (1) R A T NIRAG ST Sk H B 628 A T AN B A P v
/. CRA BISE [ A 4tk . BBt B RRAR “-0. 87, %} (5 22 (4 1E 38 8 L /N BlAL
AL AR {2 e B I 1B 77 )5 i), 3 AR RI R B b ge . 5 4h, A
DLAE MFRAR B Sk H 5 50 D 28 1m0 48 T 0 NS5 A BE IR AE CRA RSB FR  S— 7 D, & T 1
FRAE “—4. 07, J0I 25 5 R TR AB B 3k L 5 R S 2 [l 43 THD D NS5 A P 4117 CRA SIS BRI Y, (EL
HMELLEAT RS B Sk /N . 4, 78 BUG R 1 R e = 3 Ok, JF G T S 45450
AR HE LIS B R AT B R PERE .

[0051] 7 FORZE R TRAR Rk, MG Bk R RN £ 8 i F SR =0
W2 IR R A D23 B, AR 2 LR & E R (15) .

[0052] 0. 03<D23/£<0. 2 (15)

[0053] 43K (15) &M T 78 SEUBAR B Sk (/N AL O RN, 1R A AR 5 gl 02
DR A8 22 B 26 o 25 T R RRAE 0. 27, WA R T 53 B Sk /N BUAL , (EDHE DA AR 5 B TR
FA, IERIR AR K, 3 BRI th AR S IE I 2. [FIR, 77 UG A iR s R g 208 K,
IR B RAF IR YERE . 55— J7 1, AR T T IRAE “0. 037, W7 By Or I £z pa, AR AR 1 25 ith
BREIEA R, FH HAFRERENR, XM LAMS 2 R IF 1 g R .

[0054] 7 A4 MM L, I BAMEL RSN 108 8 = E s M E
b2 IR R BB B A DA I, Dade i 2 LR & AEER (16) o

[0055] 0. 03<D34/1<0. 2 (16)

[0056]  Z&AFX (16) 2 FH T 145 B AT ok 450 T 25 1L oy 708 DA B A% 32 (4B 22 T AE ELET 1)
JOIH N B A I FRRAE “0. 27, MIFE 548 THAE UG B 387 A ) s 22 (08 22, (B AR
& AR IEAS 2, IF HAE R AR IO, BRI HE DA B R A7 (RS e . 55— 7, &K T
T ERAE “0. 03”7, WIFE S # (R f5 £ 00, (R TH 25 i ARfHE R I A2, HE LLAS 3 R AT AU R
[0057] MR AL 3T A A HEA5 85 3k, BEBER AL — Rl /N R34 B ok, R R P2 IE T &
%2, BA S A HEE, 7 B IE A TN RERAZ L.

B 152 RA
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[0058] & 1 &k ARSI B AL — AN SEiiti 77 7, RO BUE SEIE 1 IR AR % Sk ML 2 45
AR I

[00591 & 2 23R il 1 BB s Sk i g 2 R £ 1K

[0060] 3TN s BITRAB S SR BRI G 22 G B B R I 22

[0061] K] 4 2T AR SRR AR — A2t Ty 7, RRHUE SE] 2 TR IR 5 Sk ML 2245
AlRE AT

[0062] & 5 RN A B 34 85 Sk RS 22 R 2 18

[0063] &1 6 2kon i 4 B 3R 8 B Sk BRI /R 2 VBRI IS R ZE K

[0064] B 7 20T AR SL AR AU — AN it 7y X, RORHUE SLHEH] 3 IR 4% K MR 45
AR T ] o

[0065] &8 @RI 7T B iR 8 Sk MR E R ER,

[0066] 9 R 7 s A B Sk B BRIIR 22 BB B AR R 22 1

[0067] & 10 R T ARKF M A — ALt 77 3, FOREUE SEHE6] 4 FUTE5 5 Sk NE Z2 45
A A D 1 o

[o068] P& 11 &R 10 s FIERAR B Sk ka8 2 g 22 K .

(00691 5] 12 &R 10 s TR B L ERINE 2 Bk I B g 2 K .

[0070] 13 &R T AL B A — AN S 77 3, RN HUE TG 5 ARS8 Sk IR L2 45
A

[0071] & 14 2R E 13 Bt g kg 201G £ K.

[0072] 15 R E] 13 P 5 5 Sk i3RI 5 2 8 B B AR 115 o2

[0073] K16 &R TARSLHBIME) A SEhE T 10, ROoREESE B 6 (I8 5k £ 45
GANNE=ITEES S

[0074] 17 2R oRE 16 BB s kg Z g £ K.

[0075] P& 18 s&R I 16 B BITRAR B L TR (R 22 VR . I R g 2

[0076] 5 Ui

[0077] Gl :5F—iFEA

[0078] G2 .55 “iEIEA

[0079] G355 =imiE

[0080] 1.1 :55—i&4E

[0081] L2.% ik

[0082] L33 =iFix

[0083] L4 .55 PU%E4E

[0084] L5 .55 HiE4E

[0085] L6 :ZE/NiEH

[o086] L7 :55-Lik4E

[00871 10 :386 1

B
[o088] LA, Z5 HE B I T 2 i ] ef A s AT 2 R AL PG i) — DSk it 77 =K

9
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[0089] K 1 K& 4. 7. 10, B 13 Bl A 16 5 Fon A skt 75 SR SE R 1 ~ 6 [
BRI E S R BIE K ATE - DMUESK R A B A A L B, A0S
REEAE SE RG] 1 AR 2 B 1R PR W AR S I 77 AR 38 (B Sk IR AR Sk &

[0090] I 1 P, AR S 77 T SRR A SR A A A0 1 45 o 0 49k B ) R A L D' £ 52
M ARGl ARG ILRDCER NS B 62, BA MRS =B85 63 M
. TE5=0EERA G3 ATl T T Z AT B I 6 T 10, AT DAAE RS IZIEE S 10,
[0091]  SF—iEHA 61 WYARMIF e MR i A IR OB RS — &R L1 A A i
FEPEMSE 0B s L2 B DG RE B M S =08 B L3 M. 3 B8 L1 WA i i i
FEAAR 1 AT (KT ) Ml 22 4 w2 FOAIERITEAR, T RRAE Dt X %) B ™ T 3 ) 4
BMIEE @R EAR 25— B% L1 ABRIF AR T AR S 1 R /F e —
B LL A HAR TR0, FEBMESRIE B 6 s fli 242 v L ATl 2242 v2 7
HITEER S BIAE Gt X0 BRI A [T 3 i P AR (U 25 RSB B IR B 5o BRIEEAS, 1
BB L1 AR, 0] DU 242 r2 9 AT HAIR  RIAE DG B A S0 B R AR
YAk, 9 T A R SEIIR R BTk (/D AL, PRICRE 5 — I BT L1 M AR DR P R T i
HE DR E A BRI

[0092] 55 3 1.2 2 A ORI 28242 3 D B AR AT RO il 222142 4 IRy
TR, 2 RAE et X RIBHE A MBS R Ak, 55 &6 L2 MR AR T A4
SR 1 RITAR . 58 BB 12 BUTEDCE AR T D T ) fh 2R~ 42 v O IE R ARED ], th ]
Pl il 3640 v3 Y IERYTRR C BIAESGED X RO BN TR T i ] R A MU 25 A @ B iR, 24
fESKHEN] 2 ~ 6 25 1B L2 IOt hh X B PEIRE i s A s A B
TR T

[0093] 55 =3&4R L3 A A (KT (K9 (1 22 42 5 Dyt AQ T () T 1 il =2 4242 6 9 IE()
TR, TR el X BB UT A MBS R TR o 1288 =B 5 L3 BTt AN BRT A K Sk i
Bl 1R, BUESEIHER] 3 25 =185 L3 KR 342 rb A 442 v6 HON 11
TR S BRI A6 X A B I 35 1 0 A I ) 25 A B R TR IR RO 15, B{A skt il 6 55—
EAR L3 TR Hh 22242 v5 A Z2 42 r6 O IERTSR RIS Al X 0 B O a3 i
YIEMIKE H BB R+

[0094] 55 “3EGTAL 62 WYIARMITTIa MR i B IE DB R M S5 0B B L4, B4 0
FEFIR S TR SR 16 A l. Horb, SEVUIASR 1.4 LA mty m i th 22242 v 7 AU ) T 1)
it 212 18 HON S RIIEAR, T2 BAE A XA B S (U1 i s il AR U 9 H & B O IR . 3
PUESE L4 R EDUERONIE, MBI BN SRR RS IUIESE L4 BTR, Bt mT B
el Zep e v7 A4 8 FOY IERTR  RILE G2 X B o T S T A 1) 25 A
BRIIEAR . BUESERY] 6 255 MBS L4 BOIRONAE R X B PN SR o v s i 42 44 01 )
5 A BB RIEARIB] T

[0095] 53— JTHD, 5 Tii& B8 L5 A& 1A (T AT ) p 22~ 42 v O ORI (7] (T £ B 2R~ 42 10
HA I BITRAR S T RRAE SRl XA PRI i ] i A 875 H BB R AR. %58 FE B 15
W Do k. JRAN, AR ZER RIS LRI A R, PR SR DTS BT 14 ANEE 1%
B L5 e AR

[0096]  SE=3&GIA 63 MBI 4Gk bl B o e B EE M S8 78 3E B 1.6 BT e

10
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FERE SR -LIESE LT M. BN EBE L6 2R BT ) ih 281548 v 11 ARSI ) 0 T 7 b 2
AR r12 HON IERITRAR, TE A/ S0 X 0 BRI o T R R AR M 2 H BB IR Rk,
FHEE LT WA R 0 i 2242 v 13 AGIE N B4R 2242 v 14 #ONIE TR, T2
RRAE TR X BB U Y T SH R M 2 H BB ITR . BhAbh, 5575 %8 L6 RG]
PLAIE. HUESEif) 2 257N ES L6 LR A IR+

[0097]  7F FIREE/Si#EE 1.6 AEE-LiES 1.7, W44 i o A 4G ) my i e B B35 A
FIAEER TR, - HLIE B R A MO X B[R] 52553 ) 1 30 IR RO AR BE AR s RO TR 1 38
NI L6 M -LiE S L7 T A WX AR, A R 2 B eagE, 16 R IFHE B4
AR 22, IF B U IR 545 K S 0 G 2R 1A 500 I () N 539 48 J 01103 7E CRA (CRA -
Chicf Ray Angle) FITE I

[0098]  MLAL, AEAREL(A L] 1 IR Sk, SN &S L6 A LR L7 B i i
ARSI T P T PRI A TR R AT 30 R AEBR T R, (R 0 TR B AN A O B A
PR AEBKTI TR . BT BG4 a0 B AR BRI 2R BT R AR 3 1) A 5 — A, 9 BRI R 1%
X7 WE BB — A E B A E S X i 1A] 3 BRI 38 e e £ AR SR IR 1 E
Beo Tyab, AR BT ER bR TR B Sk /N IR L, R 0 75 X ST N IE B L6 A A
LB LT RET A

[0099]  ARSi 77 SRR Bk 2 AT Fos 444K (D ~ (16) 6

[0100]  40< v d1<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] —4.0<f23/f1<-1.5 (6)

[0106] 0. 1<f2/£3<0. 6 (7)

[0107] 0. 5<f1/f<2.0 (8)

[0108]  —6.0<f45/f67<-1.5 9)

[0109] —1.7<f67/F<-0.5 (10)
[0110]  40< v d6<75 (11)
[0111]1  40< v d7<75 (12)
[0112] 1. 0<f4/£<3.0 (13)
[0113]  —4. 0<f7/1<-0.8 (14)
[0114] 0. 03<D23/£<0. 2 (15)
[0115] 0. 03<D34/£<0. 2 (16)

[0116] M,

[0117] v dl :Z—&5 L1 KR DI
[0118] v d2 55 iF4E L2 Ak D%
[0119] v d3 :ZE=iFH% L3 Ak DI%L
[0120] v d4 S PE R L4 IR D13
(01211 v d5 S FFE 16 RIFT D%

11
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[0122] v d6 :EE7NAE L6 [k VUKL

[0123] v d7 :5F5-LiEs L7 Rk D%

[0124]  f AL RARIERD

[0125]  f1:5F5—&F 8 L1 FERE

[0126] 2 .55 &8s L2 (FAER

[0127] 3 .55 =1%4% 1.3 IR

[0128] 4. VUiEH 14 EELR

[0129] 7 :3F-Li&%s L7 IUEEER

[0130] 23 .45 _iF4E L2 M =34 L3 N4 W tErR

(01311 145 55 00E R L4 MR B Ls B0 el

[0132] 67 :H/NE B L6 A -LHRE L7 96 R

[0133] D23 5 &% L2 fIEE iR L3 Z ekl hRrE s

[0134] D34 55 =% L3 FIEIEE L4 Z M5 F i s

[0135]  JbAh, AR B E LR % 44 =M A5, il Pl 2 1R %43, se % 4 51
13315 54 2 A4 300 B AR AR

[0136]  FEASLE T, FEEEKIRTE A 1 S BB MIE IR . FEBOBR T M Ahch 7, 5
Eﬂiﬁﬁﬂﬁﬁﬁﬁﬁ I_J}%tjj H, .tﬁ%‘:iﬁﬁ k, E‘Eﬂ(ﬁ%ﬁﬁ A A A A1o Aw AM AmHT —J‘T
RN I L B 45 T B =R FH B AR BRTH TR

[0137] =1
[0138]
H
7= R =+ A, H '+ A H A H 4 A H Y+ A, H v A H v 4, H"
1+\/1~(k+1) 7

[0139] B, RoRAN Lt 77 ARG B K MBI Lt ) . E & BB SEE ], £ RSB
Bk RAREREN, Fno RoR FAH, o XA . 1 B MWDEMFERRIHaR S, r &
RERAR, d Tk BB 2 MRS CHEFEE ), nd R E, v d FRoRp
2o WA KT «(ES) M5 NS SRR & dEEKIE .

[0140] L {E=LiEH] 1

[0141] DL FERIRIEEABILEIR .

[0142] £ = 7.18mm.Fno = 3.0, © = 29.1°

[0143] TR mm

[0144]  [HIZUE

[0145]

12
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W r d nd vd
(40 ) oo o
T* (LI ) 2. 1317 0.876 1. 5346 56.1(=v d1)
2% 12. 503 0.082
3x -525 874 0.315 1. 6355 24.0(=v d2)
4x 8. 206 0. 602 (=D23)
bx -116. 694 0. 856 1.635b 24.0(=v d3)
6% 19. 254 0. 464 (=D34)
[0146]
i -4.712 0.762 1. 5346 56. 1(=v d4)
B -2. 361 0.105
9% 17. 655 0.510 1. 6355 24.0(=v db)
10% 13. 764 0.279
11% 12. 381 0.483 1. 5346 56. 1 (=v db)
12% 6.010 0.418
13% 33. 769 0. 500 1. 5346 56. 1 (=v d7)
14% 3.536 0. 200
15 oo 0.200 1.5168 64. 2
16 oo 1.249
(#& ) 0o
[0147]  SEBKID AU
01481 55 11

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

[0150]  A,,= —1.066L-03, A ,,= 5.675L—04, A ,,= —3. 136L-04, A ,,= —1. 05304

01511 5B 21

[0152] k = 0. 000, A,= —7.459E-02, A ;= 3. 177E-02, A ;= —1. 722E-04,

[0153] A= —2.787E-03, A ,,= —1. 500E-03, A ,,= —2. 828E-04, A ,,= 2. 980E-04

[0154] Z{ 31

[0155] k = 0. 000, A,= -7.996E-02, A ;= 6. 597B-02, A ;= —5. 313E-03,

[0156]  A,= —3.986E-03, A ,= —6. 224E-04, A ,,= 5. 170E-04, A ,= 8. 386E-05

[0157] 4

[0158] k = 0. 000, A,= —2.982E-02, A ;= 4. 276802, A ;= —2. 541E-03,

[0159]  A,,= —2.635E-03, A ,,= 1. 060E-03, A ,,= 2. 993E-04, A ,,— 4. 110E-04
13
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[0160]
[0161]
[0162]
[0163]
[0164]
[0165]
[0166]
[0167]
[0168]
[0169]
[0170]
[0171]
[0172]
[0173]
[0174]
[0175]
[0176]
[0177]
[0178]
[0179]
[0180]
[0181]
[0182]
[0183]
[0184]
[0185]
[0186]
[0187]
[0188]
[0189]
[0190]
[0191]
[0192]
[0193]
[0194]
[0195]
[0196]
[0197]
[0198]

F 5T

k = 0. 000, A,= —5. 158E-02, A ;= 2. T15E-03, A ;= —1. 639E-03,

A= 1.341E-03, A ,= 8.514E-04, A ,= 5. 026E-05, A ,= —3. 478E-05
6 [0

k = 0. 000, A,= —1. 784E-02, A ;= 1. 970E-03, A ;= 2. 539E-04,

A= —3.310E-04, A ,= —1. 014F-04, A ,= 2. 088F—04, A ,,= —4. 369F—05
07

k = 0. 000, A,= 2. 912502, A ;= —7. 102E-03, A ;= 5. 929E-03,

A= —2.531E-04, A ,= —3. 260E-03, A ,= 1. 7T80E-03, A ,,= -3. 061E—-04
%8

k = 0. 000, A,= 8. 806E-03, A ;= 9. 910E-03, A ;= —4. 654E-04,

A= —3.451E-03, A .,= 2.664E-03, A ,,= —6. 962E-04, A ,,= 5. 407E-05
o

k = 0. 000, A,= —-3.991E-02, A ;= 8. 162E-03, A ,= —5. 350E-03,

A= 9. 445505, A ,= 9. 071C-04, A ,= —2. 112604, A .= 1. 218C-05
%10 1R

k = 0.000, A,= -3.411E-02, A ;= —1. 380E-03, A ;= —6. 512E-05,

A= 1.677E-05, A ,= 1. 676E-05, A ,= 2. 441E-06, A ,= —6. T10E-07
F L@

k = 0. 000, A,= -3. 657E-02, A ;= 9. 329E-01, A ;= 1. 629E-01,

A= 1.382E-05, A ,= 2. 057E-06, A ,= 3. 601E-07, A ,= -8. T17E-08
F 1200

k = 0. 000, A,= —1. 325E-02, A ;= -1. 573E-04, A ;= -8. 403E-05,

A= -9.963E-07, A ,= —1. 366E-06, A ,= —1. 165E-07, A ,,= 3. 426E-08
F13MH

k = 0. 000, A,= —-2. T72E-02, A ;= 7. 343E-03, A ;= —1. 330E-03,

A= 1.028E-04, A ,= —1. 210E-05, A ,,= 1. 664E-06, A ,,= —7. 563E-08
F14TH

k = 0.000, A,= —5. 223E-02, A ;= 9. 961E-03, A ;= —1. T59E—03,

A= 2.358E-01, A ,,= —2. 025E-05, A ,= 9. 610E-07, A ,,= —2. 007E-08
f1 = 4. 68mm

f2 = -12. 7lmm
3 = -25. 94mm
f4 = 7. 95mm

5 = —-103. 56mm
6 = -22. 43mm
[7 = 7. 43mm
23 = —8. 31mm
45 = 8. hlmm

14
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[0199]  £67 = —5. 49mm

[0200] DA RS &A A AIE.

[02011  £23/f1 = -1.77

[0202]  £2/f3 = 0. 49

[0203] f1/f=0.65

[0204]  f45/f67 = —1.55

[0205] f67/f = —0.77

[0206] f4/f = 1.11

[0207] £7/f = -1.04

[0208] D23/f = 0. 084

[0209] D34/f = 0. 065

[0210]  IXHE, ARECELHEE] | ARG SRSk 2 Bk 23 0e EE—I&4% LL I MIE
MG M AR ek EREEE (P8 H 10 2B KL ) & 7. 83mm, I 71155
SRR o

[0211] K] 2 STt | s sk, - T AR T R R R S %5 s
T e KA HCU R oA “E mtt 17 SN sgZE (7R 5 B 8 B 11 & 14 DL
B 17 At Al A ) o 40, B3 e THUESERER) 1 G4k, oA F s B ERE B 2 () L
(mm) DLICERGAS (%) o FEIZ SR ZE W, FERE R 2 RIRIER TR Z B P Ron 1 5 g 8 (436nm) |
d 2k (588nm) . C £k (656nm) 5K B {5 2 &, 7RG EUE 4 R R R B T S 1Y
BEENMFTEGITHEERE (£R 6. K 9K 12,8 15 LUK 18 kiR ) . a2 Al
Bl 3 B, I AR B S G B 1 3R B Sk R IF B IE T #1482 .

[0212]  H{ELHtEH) 2

[0213] DA FREARBE LA

[0214] f = 5. 44mm.Fno = 2.2, o = 36. 3"

[0215] BAAZ mm

[0216]  TRIZUE

[0217]

15
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W5 | r d nd vd
(%hd ) o o
1= (/) 2.037 0.916 1.5346  56.1(=vd1)
2% 17.722 0. 056
3% 89. 558 0.297 1.6356  24.0(=vd2)
4% 9.329 0. 397 (=D23)
5 ~43. 041 0.579 1.6355  24.0(=vd3)
6% 252. 636 0. 291 (=D34)
7% ~4. 082 0.780 1.5346  56.1(=v d4)
8x -2.345 0.037
9% 30. 893 0.510 1.6355  24.0(=v db)
10% 9.990 0. 208
11% 7.396 0.561 1.5346  56.1(=v d6)
12% 7.529 0. 236
13% 35. 369 0.500 1.5346  56.1(=vd7)
14% 3.585 0. 200
15 00 0. 200 1.5168  64.2
16 00 0.832
(#&@) 0

[0218]  AEEKTHIZHE
(02191 S 11
[0220] k = 0. 000, A,= 1. 278E-03, A ;= —1. 344E-03, A ;= —6. 049E-04,
[0221]  A,,= —9.928E-04, A ,,= 5. 549E-04, A ,,= —3. 389E-04, A ,,= —1. 053E-04
[0222] 21
[0223] k = 0. 000, A,= —7. 369E-02, A ,= 3. 182E-02, A ,= —2. 362E-04,
[0224] A= —2.772L-03, A ,,= —1. 45203, A ,,= —2. 37404, A ,,= 3. 103L-04
[0225] ZE 31
[0226] k = 0. 000, A,= -8. 231E-02, A ;= 6. 611B-02, A ;= —5. 107E-03,
[0227]  A,,= —3.861E-03, A ,,= —5. 837E-04, A ,,= 5. 444E-04, A .= 1. 194E-04
l0228] ZE4TH
[0229]1 k = 0. 000, A,= —2.913E-02, A ;= 4. 1278-02, A ;= —2. 459E-03,
[0230] A,,= —2.343E-03, A ,,= 1. 134E-03, A ,,= 2. 487E-04, A ,,= 3. 403E-04
[0231] 25
16
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[0232] k = 0.000, A,= 5. 270E-02, A ,= 3. 670E-03, A ;= —1. 855E-03,

[0233] A,=9.253E-04, A ,,= 6.531E-04, A ,,= 5. 241E-05, A ,,= 3. 456E-05
[0234] 5610

[0235] k = 0.000, A,= —1.418E-02, A ,= 2. 7T64E-03, A ,=— 6. 929E-04,

[0236]  A,,= —1.418E-04, A ,,= —2. 387E-05, A ,,= 2. 459E-04, A ,,= —2. 662E-05
[0237] %71

[0238] k = 0.000, A,= 3. 1841E-02, A ;= —6. 312E-03, A ;= 5. 993E-03,

[0239] A= —2.065E-04, A ,= —3. 225503, A ,= 1. 7T91E-03, A = —3. 069E-04
[0240] S5 STH

[0241] k= 0.000, A,=— 9. 352E-03, A ;= 9. 939E-03, A ;.= —3. 373E-04,

[0242]  A,,= —3.412E-03, A ,,= 2. 668E-03, A ,= —6. 963E-04, A ,= 5. 389E-05
[0243] 9

[0244] k = 0.000, A,=— —4. 199E-02, A ;= 7. 392E-03, A ;= —5. 501E-03,

[0245]  A,,= —1. 110E-04, A ,,= 9. 072E-04, A ,,= —2. 104E-04, A ,,— 1. 245E-05
[0246] 5 10T

[0247]  k = 0. 000, A,= =3. 196F-02, A ;= —-8. T3TE-04, A ;= 3. 452F-05,

[0248]  A,,= 2.494E-05, A ,= 1. 701E-05, A ,,= 2. 379E-06, A ,,= —6. 898E-07
[0249]1 ZE 1110

[0250] k = 0. 000, A,= —3. 494E-02, A ;= 9. 838E-04, A ;= 1. 285E-04,

[0251] A,= 1.041E-05,A ,= 1. 781E-06, A ,,= 3. 110E-07, A ,,— -1. 017E-07
[0252] K 127

[0253] k = 0. 000, A,= —L. [49E-02, A ;= 1. 483E-04, A ;= —8. 259E-05,

[0254]  A,,= —4.430E-06, A ,= —1. 733E-06, A ,,= —1. 292E-07, A ,,= 3. T17TE-08
[0255] 35 13 TH

[0256] k= 0.000, A,= 2. 715E-02, A ;= 8. 014E-03, A ;= —1. 326E-03,

[0257]  A,,= 1.028E-04, A ,= —1. 206E-05, A ,,= 1. 663E-06, A ,,= —7. 748E-08
[0258] %5 14 T

[0259]  k = 0. 000, A,= —4. 908E-02, A ;= 9. 595803, A ;= —1. 765E-03,

[0260]  A,,= 2.358F—04, A ,= —2. 026F-05, A ,,= 9. 640E-07, A ,,= —1. 996F-08
[0261] f1 = 1. 22mm

[0262] {2 = -16.41mm

[0263]  £3 = -57. 82mm

[0264] 4 = 8.91lmm

[0265] {5 = -23. 45mm

[0266] 6 = 317.09mm

[0267] £7 = -7.50mm

[0268] [23 = —12.71lmm

[0269] {45 = 14. 46mm

[0270] 67 = —7. 92mm

17
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[0271] DL FERARE %R BIME.

[0272]  £23/f1 = -3.01

[0273]  f2/f3 = 0. 28

[0274] f1/f =0.78

[0275]  f45/f67 = -1. 83

[0276] f67/f = —1.46

[0277] f41/f = 1.64

[0278] 7/f = -1.38

[0279] D23/f = 0.073

[0280] D34/f = 0.053

[0281]  IXHE, REELIER 2 AUTRAR Sk 2 PR &30 MWEE— B4 L1 g
MEMETH M AL edh EREES (U8R 10 2B S ) & 6. 53mm, I T 155
SLE/N LA

[0282] bR THUE LR 2 4L, Fon 5B E L D B2, B 6 a5k
NHERTIZ 22 (mm) AREL (om) PLAZHE AR (% ) . Wik 5 FIE 6 frs, Jd i AR B {E S sl 2 19
AL R HE IE T B 15 £

[0283]  #fHi LTt 3

[0284]  DLFFInAEANEE AU

[0285] f = 6.32mm.Fno = 2.6, © = 32.3°

[0286] B mm

[0287]  THIZUR

[0288]

18
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5 | r d nd vd
(40 ) o0 o0
1 (e|) 2081 0. 680 1.5346  56.1(=pd1)
2% 20. 921 0.080
3x 70. 779 0. 290 1.63556 24 0(=vd2)
4% 8.233 1.201(=D23)
¥ -7.147 0.343 1.63556 24 . 0(=vpdi)
6% -10. 623 0.221(=D34)
7 -6. 248 0.414 1.5346  56.1(=v d4)
8 -3. 507 0.047
9% 17.703 0.510 1.63556  24.0(=p db)
10% 8. 206 0.283
11% 11. 066 0.677 1.5346  56.1(=y d6)
12% 8.979 0.247
13% 33. 195 0.963 1.5346  56.1(=vd7)
14% 3.725 0. 200
15 o0 0. 200 1.5168  64.2
16 o 0.628
(%@ ) o

[0289]  =EEKTH A4

[0290] ZE 11

[0291] k= 0.000, A,= 2. 316503, A ;= 6. 966504, A ;= —8. 66604,

[0292]  A,,= —8.910F-04, A ,,= 7.588F-04, A ,,= —3. 174FE-04, A ,,= —3. 121F-04
[0293] ZE 21

[0294] k = 0.000, A,= —6. 708E-02, A ;= 3. 193E-02, A ;= 1. 178E-04,

[0295] A,,= —3.199E-03, A ,,= —1. 616E-03, A ,,= —1. T42E-04, A ,,= 3. 390E-04
[0296] %5 310

[0297] k= 0. 000, A,= —7.504E-02, A ;= 6. 484E-02, A ;= —7. 363E-03,

[0298] A,,= —4.744E-03, A ,,= —6. 707E-04, A ,,= 6. 906E-04, A ,,= 3. 379E-04
(02991 SE 41

[0300] k = 0.000, A,= —5. 473E-03, A ;= 4. 021E-02, A ;= —4. 702E-03,

[0301] A,= —2.717C-03, A ,,= 1.284L-03, A ,,= 3. 257C-04, A ,,= 7. 159L-05

[0302] 555 1A
19
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[0303] k = 0.000, A,= —3.325E-02, A ,= 7. 261E-03, A ;= 4. 647E-04,

[0304] A,= 1.109E-03, A ,,= 2.867E-04, A ,,= —1. 887E-05, A ,,= —2. 570E-05
[0305] E56 10

[0306] k = 0.000, A,= —4. 105E-02, A ,= 3. 279E-05, A ,=— 1. 900E-03,

[0307] A,,= 2.365E-04, A ,,= 3. 118E-05, A ,,= 2. 388E-04, A ,,= —2. 065E-05
[0308] 57T

[0309] k = 0.000, A,= 9. 376E-03, A ;= —1. 369E-02, A ;= 7. 969E-03,

[0310]  A,,= —4.465E-06, A ,= —3. 255503, A ,= 1. 808E-03, A = —2. T68E-04
[0311] B8

[0312] k= 0.000, A,=— —6.996E-03, A ;= 1. 005E-02, A ;= —1. 165E-03,

[0313] A,= -3.518E-03,A ,= 2.675E-03, A ,— —-6. 821E-04, A ,,= 5. 876E-05
[0314] 9

[0315] k = 0.000, A,= —2. 105E-02, A ;= 2. 209E-03, A ;= —4. 117E-03,

[0316]  A,,= —1.343E-04, A ,,= 8. 072E-04, A ,= —2. 255604, A ,,— 1. 704E-05
(03171 5101

[0318] k = 0.000, A,= —1.872F-02, A ;= —1. 52903, A ;= —4. 349F-05,
[0319] A= 1.085E-05, A ,— 1.560E-05,A ,= 2. 371E-06, A ,— —6. LT1E-07
(03201 ZF 111

[0321]  k = 0. 000, A,= -3. 607E-02, A ;= 1. 638E-03, A ;= 1. 660E-04,

[0322] A,= 1.373E-05,A ,= 1.855E-06, A ,,= 2. 7T00E-07, A ,,— —1. 163E-07
[0323] K127

[0324] k = 0.000, A,= —1. 004E-02, A ;= -8. 471E-04, A ;= 9. 471E-05,

[0325]  A,,= 2.438E-06, A ,= —1. 674E-06, A ,,= —1. 484E-07, A ,,= 2. 5T0E-08
[0326] ZE 13

[0327] k= 0.000, A,= —2.975E-02, A ;= 8. 262E-03, A ;= —1. 318E-03,

[0328]  A,,= 1.029E-04, A ,= —1. 209E-05, A ,,= 1. 657E-06, A ,,= —7. 825E-08
[0329] %5 14 T

[0330] k = 0.000, A,= —4. 975E-02, A ;= 9. 42703, A ;= —1. 7T67E-03,

[0331]  A,,= 2.350F—04, A ,,= —2. 032F-05, A ,,= 9. 663E-07, A ,,= —1. 916FE-08
[0332] f1 = 1.27mm

[0333] {2 = —14.69mm

[0334] {3 = —-35. 74mm

[0335] f4 = 14.21mm

[0336] 5 = —24. 58mm

[0337] 6 = —100. 39mm

[0338] 7 = -7.94mm

[0339] [23 = -10. 26mm

[0340]  f45 = 32. 66mm

[0341] 67 = —7. 44mm

20
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[0342]
[0343]
[0344]
[0345]
[0346]
[0347]
[0348]
[0349]
[0350]
[0351]
[0352]

[0353]

BL #2526 SR
£23/F1 = 2. 40

£2/13 = 0.41
f1/f = 0.68
£45/167 = —4. 39
f67/f = -1.18
fA/f = 2.25
£7/f = -1. 26
D23/f = 0.19
D34/f = 0.035

X, AREE SEIE R 3 FTSAR B SR 2 IR A 26 0. S — BB L1 B4 £
2RI M ik i efa B RrEE (UEJe A 10 2 BB K ) A& 6. 92mm, LI T R R
KN
B8 T HUESEHER 3 RTRG IR, Fon SRR LE WA R AR 22, B 9 ) 2%
A HERTER 2 (om) BHL (om) DL BGAZ (% ) o 0 8 I 9 Ffror, S i A BB Sk 4] 3 119
gL R HME IE | S 152

[0354]  Hfd SEids) 4
[0355] DA NRORARE LB
[0356] f = 6.58mm.Fno = 2.7, © = 31.3°
[0357]
[0358]  THIZUHE
[0359]
& %5 r
(4 ) oo
1% (ei®) 2. 094
2% 18. 265
3Ix 149. 869
4 8. 321
hx -44. 743
6 631.923
7% -12. 494
8x -4, 802
O 20. 999
10% 8.539
11% 12. 428

FAT mm

d nhd

oo
0. 709 1.5346
0. 091
0. 286 1. 6355
0. 332 (=D23)
0.474 1. 6355
1. 233 (=D34)
0. 352 1.5346
0. 037
0.510 1. 6355
0. 294
0. 580 1.5346

21

vd

56. 1 (=v d1)

24.0(=v d2)

24.0(=v d3)

56.1(=v d4)

24.0(=v db)

56. 1(=v d6)
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[0360]
12% 8.742 0.303
13% 22.998 0.523 1. 5346 56. 1(=v d7)
14% 3.749 0.200
15 o 0. 200 1.5168 64. 2
16 o0 0.867
(% &) o
[0361]  FEBKID A
[0362] {1 1H

[0363] k = 0.000, A,= —7.892E-04, A ;= —1. 001E-03, A ;= —1. 142E-03,
[0364] A,= —1.165E-03, A ,= 6.915E-04, A ,= —2. 917E-04, A ,= —2. 805E-04
[0365] 210

[0366] k= 0.000, A,= -7. 015E-02, A ;= 3. 117E-02, A ;= —4. 145E-04,

[0367] A= -3.478E-03, A ,= —1. 637E-03, A ,,= —1. 442E-04, A ,,= 3. 801E-04
[0368] S8 3TH

[0369]1  k = 0.000, A,= -7. 109E-02, A ;= 6. 425E-02, A 4= —7. 337E-03,

[0370]  A,= —4.771E-03, A ,,= —7.589E-04, A ,,=— 6. 636E-04, A ,,— 3. 497E-04
[0371] 54T

[0372]  k = 0.000, A,= —1. 703E-02, A ;= 4. 106E-02, A y= —5. 205503,

[0373]  A,= -2.994E-03, A ,,= 1. 503E-03, A ,,= 5. 453E-04, A ,= 1. 614E-04
[0374] 5 5TH

[0375]  k = 0.000, A,= —4. 694E-02, A ;= 4. 353E-03, A ;= 6. 064E—04,

[0376]  A,= 1.506E-03, A ,= 5. 856E-01, A ,= 1.643E-01, A ;= 1. 317E-01
[0377]1 5 6TH

[0378] k = 0.000, A,= —3.486E-02, A ;= L. 909E-03, A ;= 2. 397E-03,

[0379] A= 2.932E-04, A ,= —1. 362E-05, A ,= 1. 947E-04, A ,= —3. 844E-05
[0380] 45 7T

[0381] k = 0.000, A,= —1. 544502, A .= —1. 150002, A ;= 7. 72603,

[0382]  A,= -3.196E-04, A ,= -3. 360F—-03, A ,= 1. 780F—-03, A ,,= —2. 839F—04
[0383] S

[0384] k = 0.000, A,= -9.514E-03, A ,= 8. 817E-03, A ;= —1. 36 1E-03,

[0385] A, = —3.560E-03, A ,= 2. 668E-03, A ,,= —6. 826E—04, A ,= 6. 002E-05
[0386] 9

[0387] k= 0.000, A,= —1. 786E-02, A ;= 6. 056E-03, A ;= —4. 587E-03,

[0388] A, = —2.595E-04, A ,,= 8. 166E-04, A ,= —2. 182E-04, A ,= 1. 859E-05
[0389] %5 10 TH

[0390] k = 0.000, A,= —1. 829E-02, A ;= —1. 818E-03, A ;= —9. 221E-05,

22
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[0391]  A,= 9.675E-06, A ,= 1.590E-05, A ,= 2. 459E-06, A ,= —5. 978E-07

[0392] S8 111

[0393] k = 0.000, A,— -3.668E-02, A ;= 1.601E-03, A ;= 1. 7T13E-04,

[0394] A,= 1.451E-05, A ,= 1.972E-06, A ,— 2. 845E-07, A ;= —1. 146E-07

[0395] SR 127

[0396] k= 0.000, A,= -7. 337E-03, A ;= —8. 988E-04, A ;= 7. 228F-05,

[0397] A,= 2.606E-07, A ,= —1.753E-06, A ,,= —-1. 117E-07, A ;= 2. 7T80E-08

[0398] 25 13

[0399] k= 0.000, A,= —3. 009E-02, A ;= 8. 104B-03, A ;= —1. 311E-03,

[0400] A,— 1.031E-04, A ,— —1.212E-05, A ,,— 1. 653E-06, A ,;— —7. 866E-08

[0401]1 26 14 H

[0402] k = 0.000, A,= —5.724E-02, A ;= 9. 863E-03, A ;= —1. 7T59E-03,

[0403] A= 2. 354E-04, A ,— —2.034E-05, A ,,— 9. 676E-07, A ;— —1. 898E-08

[0404] (1 = 4. 36mm

[0405] {2 = -13.87mm

[0406] 3 = -65. 73mm

[0407] f4 = 14. 36mm

[0408] 5 = -23.01lmm

[0409] 6 = —58. 33mm

[0410] f7 = -8.16mm

[0411] 23 = ~11.41mm

[0412] 45 = 36. 40mm

[0413] 67 = —7. 41mm

[0414] Db NFORG M RAE.

[0415] [23/f1 = —-2.62

[0416] f2/f3 =0.21

[04171 f1/f = 0.66

[0418] [45/167 = —-4.91

(04191  f67/f = —-1.13

[0420] f1/f = 2.18

[04211 f7/f = -1.29

[0422] D23/f = 0.050

[0423] D34/f = 0.19

[0424]  3XAE, AEUESLHEH] 4 FIRBFRTE R IR & FFK. NE—EH LL &R
TREMETHE M A6 FREEE (U 10 28R E KR ) & 6. 92mm, SEIL T 115 4%
Sk N

[0425] 11 RTHUE L] 4 IRk, R th 5B L Ha B g 22, |1 12 9351
FORHERME 2 (mm) SEHEL (mm) DLAIEAE (% ) o a0 11 F1PE 12 R, 38 ik A sic e 1]
4 MR RIFHAZ IE | 5B 2E.

23
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[0426]  HUESEHEH 5
[0427]  DAFRRHEARE LB,
[0428] f = 5.58mm.Fno = 2.3.© = 35.6°

[0429] A7 mm
[0430]  THIHUHE
[0431]
W% | r d nd vd
(4 ) = =
1 (08 ) 1.975 0.875 1.5346  56.1(=vd1)
2% 21.088 0. 056
3% 64. 594 0.300 1. 6355 24.0(=v d2)
A% 1. 407 0. 425 (=D23)
b -36. 756 0.518 1. 6355 24.0(=v d3)
[0432]
6% 71. 409 0. 204 (=D34)
7 -13. 891 0. 481 1.5346 56. 1(=v d4)
8 -4, 859 0.138
O 12.382 0.510 1. 6355 24.0(=v db)
10% 6.912 0.224
11% 21.816 0. 601 1.5346 56. 1 (=v db)
12% 8. 508 0. 231
13% 7.135 0.995 1.5346 56. 1(=v d7)
14% 3.387 0. 200
15 o0 0.200 1.5168 64.2
16 oo 0.576
(#d) ©

[0433]  SEEK(HHH

[0434] 11

[0435]  k = 0.000, A,= 4. 278804, A ;= —1. 403E-03, A ;= —4. 651E-04,

[0436] A,=— —1.011E-03, A ,,=— 7.232E-04, A ,,— 2. 463E-04, A ,,— —2. 287E-04
(04371 21

[0438] k = 0.000, A,= 6. 203E-02, A ;= 3. 291E-02, A ;= —2. 600E-03,

[0439]  A,,= —4.935F-03, A ,= —1. 725503, A ,,= 1. T06E-04, A ,,= 4. 540E-04

24
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[0440] 31

[0441] k= 0.000, A,= 6. 750E-02, A ;= 6. 133E-02, A ;= 8. 453E-03,

[0442]  A,,= —5.173E-03, A ,,= —9. 866E-04, A ,,= 6. 041E-04, A ,,= 4. 8TIE-04
[0443] SE 410

[0444] k= 0.000, A,= —1. 742E-02, A ;= 3. 662B-02, A ;= —2. 816E-03,

[0445] A, = —2.223F-03, A ,= 1. T67F-03, A ,,= 6. 276E-04, A ,,= 1. 073E-04
[0446] %55 [H]

[0447] k= 0. 000, A,= —4. 626E-02, A ;= 6. 154803, A ;= 4. 691E-03,

[0448] A,,= 2.075E-03, A ,,= 5.021E-04, A ,,= —1. 188E-04, A ,,= —2. 322E-05
[0449] 55610

[0450] k = 0. 000, A,= —4. 184E-02, A ;= 4. 595B-03, A ;= 6. 699E-03,

[0451]  A,,= 3.035E-04, A ,,= ~7.876E-05, A ,,= 2. 209E-04, A ,,= 1. 587E-05
[0452] S5 71

[0453] k= 0. 000, A,= —3. 634E-03, A ;= —3. 239E-03, A ,= 6. 387E-03,

[0454] A,= —2.848LC-04, A ,,= 3. 2070-03, A ,,= 1. 763L-03, A ,,= —2. 880E-04
lo455] 55 810

[0456] k= 0.000, A,= 1.4638-02, A ;= 7. 468E-03, A ;= —1. 421E-03,

[0457]  A,,= —3.737E-03, A ,= 2. 610E-03, A ,,= —6. 962E-04, A ,,= 6. 206E-05
[0458] Z{ 90

[0459] k= 0.000, A,= —1.612E-02, A ;= —2. 897E-03, A ;= —2. 927E-03,
[0460] A,= —1.681E-04, A ,= 7.413E-04, A ,= —2. 229E-04, A ,= 2. 081E-05
[0461] 25 (0 TH

[0462] k= 0.000, A,— —2. 260E-02, A ;= —1. 1 10E-03, A ;= —2. 878E-05,
[0463]  A,= 1.538E-05, A ,= 1.588E-05, A ,= 2. 340B-06, A ,,= —6. 326E-07
[0464] 1110

[0465] k= 0.000, A,— —2. 844E-02, A ;= 1. 7T59E-03, A ;= 1. 481E-04,

[0466] A= 1.121E-05, A ,= 1.397E-06, A ,= 2.517B-07, A ,,= —1. 012E-07
[0467] 1270

[0468] k = 0.000, A,= —6.661F-03, A ;= —6. 014E-04, A ;= —6. 966E-06,
[0469]  A,= 3.555E-06, A ,= —6.631E-08, A ,,= —1. 010E-07, A ,,= 1. 185E-08
[0470]1 25 13

[0471]  k = 0. 000, A,= —3. 493E-02, A ;= 8. 293803, A ;= —1. 304E-03,

[0472] A= 1.039E-04, A ,= —1. 200E-05, A ,,=— 1. 657E-06, A ,,— —7. 841E-08
[0473] 2E 14

[0474] k= 0.000, A,= 4. 589E-02, A ;= 8.687E-03, A ;= —1. 777E-03,

[0475]  A,,= 2.358E-04, A ,= —2.035E-05, A ,,— 9. 675E-07, A ,— —1. 964E-08
[0476] (1 = 4.01lmm

[0477] f2 = —13. 19mm

[0478] 3 = -38. 11mm
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i

Bg P

23/26 1

[0479]
[0480]
[0481]
[0482]
[0483]
[0484]
[0485]
[0486]
[0487]
[0488]
[0489]
[0490]
[0491]
[0492]
[0493]
[0494]
[0495]
[0496]

[0497]

5 W BBk BB I 1 8 £

[0498]
[0499]
[0500]
[0501]
[0502]
[0503]

[0504]

f4 = 13. 72mm

5 = —25. 55mm
6 = —23. 18mm
£7 = -13. 29mm
23 = -9. 70mm
45 = 27. 98mm
£67 = —8. 13mm
LATN &R & 2 A AL,
£23/f1 = -2.42
f2/f3 = 0.35
f1/f=0.72
£45/167 = 3. 44
f67/f = —1. 46
4/ = 2. 46
7/f = -2. 38
N23/f = 0.076
D34/f = 0.037

XA, ARUE S 5 R BB 2 b2 A Fe ANEE—3& 88 L1 Al
T FMRIE M A1k foefh B RREES (DEJe T 10 228 E K ) & 6. 47mm, LI T 14
k9N AL
B 14 T RUESEHE ] 5 TG Ek, Fom 58 b H o R R 2, B 15 20531
FORMEREGRZ (om) VR (om) DLEZIEGAZ (%) o 0B 14 A 15 Jo, S A B8 se i 1

B LIS 6

DU R A B L H

f=17.33mm.Fno = 4.1, w = 28.6°

[ifpe s

%5 i

26

A7 mm

nd
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() oo 0o
1 (FR ) —-44. 829 0.512 1. 5346 56.1(=v d1)
2% -6. 136 0.020
I 5.874 0.214 1. 6355 24.0(=v d2)
4% 4, 901 0. 293 (=D23)
H* 37. 489 0.298 1. 6355 24.0(=v d3)
6% 23. 846 0. 256 (=D34)
i 4 515 0.669 1. 5346 56.1(=v d4)
8 41. 011 1.923
Q% 5. 751 0.510 1.6355 24 0(=v db)
10% 5. 095 0. 607
11% 8.203 1.236 1.5346 56.1(=v d6)
12% 5. 378 0. 995
13% 36. 754 0.547 1.5346 56.1(=v d7)
14% 3. 631 0. 200
15 00 0. 200 1.5168 64.2
16 0 0,282
(15 ) o
[0505]  AFBRTHH4E
[0506] % L1
[0507] k = 0.000, A,= —1.873E-02, A ;= —1. 109E-02, A ;= —4. h70E-03,
[0508]  A,,= 5. 137E-04, A ,= 3. 727E-03, A ,,= 1. 298E-03, A ,,= —1. T06E-03
(05091 5271
[0510] k = 0.000, A,= -8. 151E-02, A ;= 2. 883E-02, A ;= —4. 255E-03,
[0511]  A,,= —2.454E-03, A ,,= —6. 209E-04, A ,,= 1. 801E-04, A ,= 1. 428E-03
(05121 = 31H
[0513] k = 0.000, A,= -7.671E-02, A ;= 4. 679E-02, A ;= —1. 249802,
[0514]  A,,= —3.500E-03, A ,,= 9. 818E-01, A ,,= 8. 817E-01, A ,;= —2. T98E-01
[0515] S A4T1H
[0516] k = 0. 000, A,= —4. 097E-02, A ;= 2. 460B-02, A ;= —6. 438E-03,
[0517]  A,,= —3.589E-03, A ,= 2. 222E-04, A ,,= —1. 119E-04, A = 2. 542E-04
[0518] ZE5HT1H
[0519] k= 0.000, A,= 6. 469E-02, A ;= 1. 564E-02, A ;= 2. 618E-03,

27
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[0520]  A,,= —8.544E-04, A ,,= —7. 128504, A ,,= —6. 448E-05, A ,,= 2. 675E-04
[0521] S5 6 TH

[0522] k = 0. 000, A,= —4. 461E-02, A ;= 6. 6298-04, A ;= 3. 310E-03,

[0523]  A,,= 3.010E-04, A ,,= —2.561E-04, A ,,= 4. 397E-05, A ,,= —1. 793E-07
[0524] £ 7

[0525]  k = 0.000, A,= 5. 814803, A ;= —1. 035E-02, A ;= 4. 677E-03,

[0526]  A,,= —1.371E-04, A ,,= —2. 909E-03, A ,,= 1. 885E-03, A ,,= —1. 024E-01
[0527] ST

[0528] k = 0. 000, A,= —7. 255E-03, A ;= 1. 787E-03, A ;= —8. 541E-04,

[0529]1  A,,= —3.526E-03, A ,,= 2.579E-03, A ,,= —7. 317E-04, A ,,= 5. 890E-05
[0530] 9T

[0531] k = 0. 000, A,= —2. 248E-02, A ;= 5. 783E-04, A ;= —2. 280E-03,

[0532] A,,= —4.753E-04, A ,,= 7.297E-04, A ,,= —2. 310E-04, A ,,= 2. 496E-05
[0533] %5 10 T

[0534] k = 0. 000, A,= —1.820C-02, A ;= —1. 371C-03, A ;= —3. 740006,

[0535] A, = 2. 744F-05, A ,,= 1. 287F-05, A ,,= 2. 924E-06, A ,,= —6. 52307
[0536] %5 11T

[0537]  k = 0. 000, A,= —2. 330E-02, A ;= 9. 404504, A ;= 1. 272E-04,

[0538] A,,= 1.381E-06, A ,= 8.022E-07, A ,= 2.478E-07, A ,,= —7. 384E-08
[0539] 2/ 121

[0540] k = 0. 000, A,= —1. 368E-02, A ;= —5. 267E-04, A ;= 2. 149E-05,

[0541]  A,,= 6. 7L7E-06, A ,,= —9. 850E-07, A ,= —L. 166E-07, A ,,= 1. 921E-08
[0542] Z{ 131

[0543]  k = 0. 000, A,= —4. 044E-02, A ;= 8. 363503, A ;= —1. 297E-03,

[0544] A, = 1.043E-04, A ,,= —1. 196E-05, A ,,= 1. 664E-06, A ,,= —7. T12E-08
[0545]  %f 14 1H

[0546] k = 0. 000, A,= —4. 735E-02, A ;= 8. 446E-03, A ;= —1. 735E-03,

[0547]  A,,= 2.391E-04, A ,,= —2. 016E-05, A ,,= 9. 641E-07, A ,,= —2. 056E-08
[0548] f1 = 13.24mm

[0549]  £2 = -50. 93mm

[0550]  £3 = —103. 98mm

[0551] 4 = 9. 43mm

[0552] 15 = —100. 75mm

[0553] {6 = -34. 46mm

[0554] 7 = —7. 58mm

[0555] 123 = -34. 17mm

[0556] (45 = 9. 73mm

[0557] 67 = —6. 28mm

[0558] AN %A T HIE.

28
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[0559] f23/f1 = -2.58

[0560] [2/13 = 0.49

(05611 fl/f = 1.81

[0562] f45/167 = -1.55

[0563] [67/f = —0. 86

[0564] f4/f = 1.29

[0565] f7/f = -1.03

[0566] D23/t = 0.040

[0567] D34/f = 0.035

[0568]  IXHE, KL Kt 6 AUTRARET i 2 FIR 25 e B — B4 L1 s gy
MREMEE IM AIEREH EREEE (38R 10 @FREEKE ) & 8. 69mm, 2N T 15 45%
SLINELAE

[05691 &1 17 & T A SLHt] 6 FIFE Bk, Fon th 5B mE H X RIRE 2, & 18 7351
FonHEKTEZE (mm) AZEL (om) DA SHEAE (% ) . a0l 17 FIE] 18 frow, i it A SE i 6]
6 HIF G 5 Sk th RIFHB IE T #1482

[0570] R4 DA b Uk B i AR St 77 s 8 B 3k, B ST 70° DA BT LA (2).
N e, E IR BB S s) 1 ~ 6 RTE ek B A 57.2° ~72.6° B MInM . BIRASCE
77 ABTRR 5K Re AR TR LU I A 388 B L 5 e [l

(05711 4, d4E ok, BT 1 5 A B ok R i i T 45 5 Sk A3 3 1 BB A 2 XA
B AR ERREE L, SR R IR TS 2 R R R R A RS R 2 .
RFER SRR MTRAR T, BT SRR REOGE AR, PRI 40 5% i R A A2 0 1 6T
o) o AT AT IR 715, A4 LS 3R SR g o M BOE R BUR M 7% (HE,
O R U S, WA B2 BT BUEE  B 75 Bl 480N, PR 75 2 T FRAIK
M 7S () LR o BB S 1~ 5 FUTRARBE SR Fro IR 2. 2 ~ 3. 0 IXAER/NRIE . RIEA
S 77 AR Bk, RIS A R E oA i B S AR 15 31 2 8 W] I R

[0572] [V, #E4G bodk sEti 77 SRR HAR Be Sk N T P AR AT % i L (B 4547 B 28 om DA
SO BT LA 1S B R B ERAR AL B AL 2 B TR A BB AL I 5 ERAR AL
LB I RGN LT, BRE SLILZIBAR ML & DGR AR N UL A et

[0573]  F=Mb A 1

[0574]  ZRSEHUHT BB B H T 76 8 B T (455 r L AL B BE T/ (R 45515 B 4 o SR 5 i
T BN BOE FAE L TR AL B AR L X 2 3 B 56 EU BN B AR AL
EEEPNINE 7S5 O

29
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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 vd$5, respectively, and the
following conditions are satisfied: 40<vd1<75; 20<vd2<35; 40<vd3<75; 40<vd4<75;
and 20<vd5<3S5.
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2014 038093 2014.02. 28 JP
(73) EFIWA Rt 248
it HAKEE
LRIMA Bl Bt
(72) XA APRHEEER  ARHEHRX— FEE
KR
(74) EFUCIEHAS Jb R BERE SRS R
ANE 11243
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MAELR 20 WE452700 AT

(54) LRAFHBIAFR
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(57) fHZE
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BIMIRE 5 k. MR NDT @RI E IEE
#EGi4A (G1) VIERSE B (62) MMM —i&E
BRA (63) R MRBEL. F—EHHA G H
IEME FEE LD RS @S (L2) MERE
=FEH (L) W B FERA (62) HIEMEN
e (L4) FNIEPYsE fuifiss (Lb) Mk, 38 —if e
(G3) HIEE B (L6) ME-Lidss (L) #nk. #
HBE—iEE (L) ~F 585 (L3) B MiESE (L4)
PLA 3 Fuidi e (Lo) BB DLy vdl, v d2,
vd3. vdd BLA v do B, 1288 AR B Sk R DL R
BT 40< v d1<{T75,20< v d2<35,40< v d3<Th,
40< v d4<75.20< v d5<35,

Li

L3
sTL2
Vo7
STy
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Lo Mg ek, KR T,

A AR ) 45 T A R BC B B AT IE KRR R SR — B s A BT IR R S _E
BB OB 58 = I AL AL R

TR —ERARAA LM EENE B RO nreEEME B MR AE
L HE FE IR 58 BB A

IR R A IR R S T E S B A IR 6 A R B LB B R

L RAFEZBHEHUHFEANBENE BB,

708 R S — BB DU A v A g IR E s R LB v d2, ¥ B SR
ZEGT BT DB v d3, 8 IR SEPTER AR DGR v d4, 48 B S BB R DAY
¥R v ds I

40< v d1<75

20< v d2<35

40< v d3<75

40< v d4<75

20< v d5¢35.

2. FRAR AR EESR | Bk (348 6% Sk, R AiEAE T,

LRFENEEM LAECERAEA AR,

A5 IR EIEFE IR AN v d6, LR -BiE s A DA v d7 I IR

20< v d6<35

40< v d7<75.,

3. MRPE AR SR 1 B 2 Frd 33 85 3k, HARE/E T,

70 LIRS E RN £, 0 LA =B R R EIR BN 3 1, 2 -

0. 3<3/11<3. 0,
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FABL L FTRAB AL T ERARL M TR LA LA N IR BRI R R Bk

BEREAR
[0002]  ATAFR, 48 F DT I 24 32 44 (0 (E 4855 FE UG AL, (a1 fE 455 B 1 LB I T (B 45515 5 ooy
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5 AL A B )R, DRI A 2 ol w7 P o ) e ot SR A LA T T 13 04 P15
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REME o B 4 Sk m A8 AL ERAE IO [ (0 /B A 2 K B S 54
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TR ARG G B BE AL /NG AL Rk, MRS E R M 77 m 4T
THABBR R o AR, FERG T SR B AR B B3P IS, fERR B R R
P 54522 2K (Total Track Length) AHEL, T A 6 H7 0o IEAE 5] SEI 8 70 HEAR (1) 50 Sk 2
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B2 Sk (97 AL A 35 AR AR BT 5B, PR AR R T 1 R AT SRS R = 1
R AHEIE RS 3K B/ N AL T BEME . 1B AIXEER 7 MU MR 45 3k, 9 2L & ) e
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AR b, B E AN EANEREMNECEREEN. B S —E BN DN
vdl B ES R O A v A2, B =E B R DR v A3, 8 SR TTE L B I
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26t Aok, & A (12) tHO2 A T3 ARG A5 Sk T RO 2R A3 G o AR
S RIS WA FIRIIREE, 78 CCD L34S . CMOS L B A BB o ith, TOCHE T Ref
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Bk F4h, Bl I RAZ I AR S i, DX DAAS 2 AP R R RE . i — 7, &
IR T T RRAE “—6. 07, WA FRAG B2 Sk BI/INRAG A R, A DL R 5 EEEE . 1 EL, toxfE UK ER
15452 < BT A6 2R ST O N B A TR AE CRA FEOYE R Y . Bk, A 4% T 1 44
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[, AT T RRAE “—4. 07, WS L iFE 5 fr B A 0 O AR T 25 SL RGO E1E
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9

Page 763 of 880



CON 204188870 U Ww BR P 7/27

(NP TED P Bl 23 A ) Dy ok R T I O T ) A v 2 Y AR RIR D RAE DG Sl X By
B FEFRIAR . S —FESE L1 BIRRIFA R T ABUA s ) 1 MR, &% L1
TR R ZE Pl i i i il 22242 L 9 IR B TRARED AT, AT DA A8 1m0 s iy it 22 45
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L6 MIE-LiEG L7 WED M.

[0097]
[0098]
[0099]
[0100]
[0101]
[0102]
[0103]
[0104]
[0105]
[0106]
[0107]
[0108]
[0109]
[0110]
[0111]
[0112]
[0113]
[0114]
[0115]
[0116]
[0117]
[0118]
[0119]
[0120]
[0121]
[0122]
[0123]
[0124]
[0125]
[0126]
[0127]
[0128]
[0129]
[0130]
[0131]
[0132]
[0133]

AL 77 A FRAR B2 ki 2 LU R FoR & 4F3R (D ~ (15) .
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<£2/£3¢-0.3  (9)

4, 5<f4/1<9. 0 (10)

1. 5<[45/1<5. 0 (11)

-6. 0<f45/167<-1. 5 (12)

0. 05<D34/1<0. 3 (13)

0. 05<D56/<0. 25 (14)

-4, 0<£7/1<-1. 0 (15)

He,

vdl B —FER L1 Bk DAL

v d2 5 E S L2 (M) DI

v d3 5 =iE s L3 (1K DU

v d4 EIE S L4 Bk D%

v d5 S ALE B Lo () D%

v d6 F7NE B L6 1] D%

v d7 B-EEE LT Bk DI

f BN RAEN TR

15 —iFE8 L1 4R

2 .58 3B 1.2 MR

£3 5 =% L3 AR

4 IYESE L4 M AENR

£7 FHiEs L7 (M4ENE

£45 S0 SE L4 NS %8R Lo 190 e an

67 SN HB L6 FIEE LB L7 5 i fERR

D34 .5 “iE s L3 MR L4 Z MR 65 X R EE e
D56 : 3 = iFbE L3 B TLiESE L4 2 MR e4h X AR
AT RIIRAR Bk A T 0 R A2 o s AR 22 imn i 2 DA b B skl (16) .
0. 7<f6/f7<1. 4 (16)

AT (16) &M TR TR BT 3k i B RO ZR 1A 500 T RN 5 A B2 #i £E CRA

11
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WIVE N RIS, R A2 R A 2 fF . 2 O PR AR 1. 47, WA 2R SRR B Sk AT
IGER AR T TM RIS A EERI /1 CRA (VSRR A, (HEBGEBTE TV 155 BI85 L7 DL R
AT NIE L6 (R /L5, (Rl BE A TT i (R A K, M DAAS B R A RO B vk se . o —
T3, AT BRAE 0. 77, WIAETT A R 1 K, DN s DAAS 21 RAF RO AR PR RE . T3 8h, X
DLRE MBAR B Sk LR BOGER (BT TV BN B A IR CRA ROV LAY

[0134] DAL, AFE EH A B3R % S s A1, IR St 2 bk 3% S AF 2, me e 0 il
132 5 25 A O R ERIZCR -

[0135]  FEARSEHETT 3, FHARSKIE K 1 S B S MBS . BT H SN 2, 56
b 38 LIV 7 1 A ST 1 (R HE R B o ARBRIET R AN A A Ags A A A A JEIE T

TR I I 5 5 T PR T O AR BRTET 2K

[0136] =1
[0137]
H2
7= s ot A H A H A AH A H AL H A A, H A H
1++M+Uft

[0138]  }&&, RonAN Lt 77 ARG B L MBI SL it ) . AE B BB SEE ], £ RSB
Bk RAMELR, Fno FRFE, o R M. 1 o8 MR EB g S, r &
AHEER, d FRoRCH L RESTH 2 MRS (TR ), nd ZRYTHE, v d FRRmN
o WAL KHINT «(BS) M5 IS R edEERD.

[0139]  Hi{f st 1

[0140] DA FRonFEAER L EUR

[0141] = 11.9lmm.Fno = 2.9, @ = 27.1°

[0142]

12
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¥A% mm
i €
W5 | r d nd vd
(Mg ) oo o0
1% 4,933 1.070 1. 5346 56. 1 (=vdl)
2% -930. 893 -0.035
3 (HH) oo 0.112
4% 18. 923 0.311 1.6355 24.0(=vd2)
5% 5. 803 0.113
6% 9.618 1.0563 1.5346 56.1(=vd3)
7% -26. 477 1.108 (=D34)
8% -4. 816 1.452 1.5346 56.1(=vd4)
0% -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 0o 1.693
(&) 00
[0144]  AEBRTE B4
[0145] = 11H
[0146]  k = 0.000, A,= —2. 258E-03, A ;= —1. 716E-04, A ;= —8. 402505,
[0147]  A,,= 7. 188E-06, A ,= —1. 727E-07, A ,= —5. 544E-08, A ,,= —4. 827E-09
(01481 21
[0149] k = 0.000, A,= 1. 813E-02, A ;= —1. 657E-02, A ;= 5. 660E-03,
[0150]  A,,= —9.632E-04, A ,= 3.919E-05, A ,= 9. 322E-06, A ;= —9. 282E-07
(01511 541
[0152] k = 0.000, A,= 2. 004E-02, A ,= —2. 109E-02, A ,= 7. 483E-03,

13
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[0153]  A,,= —1.366E-03, A,,= 7.946E-05, A ,,= 1. 008E-05, A ,,= —1. 275E-06
[0154] S5 5TH

[0155]  k = 0. 000, A,= 1. 328E-02, A ;= —1. 197B-02, A ;= 2. 756E-03,

[0156]  A,,= —3.323E-04, A ,,= 9. 334E-06, A ,,= 1. 543E-06, A ,,= 6. 238E-09
[0157] 6

[0158] k = 0.000, A,= 1. 4128-02, A ;= —7. 356E-03, A ;= 1. 464E-03,

[0159]  A,,= —1.635E-04, A ,,= 9. 896E-06, A ,,= 3. 578E-07, A ,,= —7. 127E-08
[0160] 25 7

[0161]  k = 0. 000, A,= —4. 229503, A ;= —6. 810E-04, A ;= 2. 136E-04,

[0162]  A,,= —1.640E-05, A ,,= —8.553E-07, A ,,= —3. 664E-07, A ,,= 1. 570E-08
[0163] ST

[0164] k = 0.000, A,= —7.525E-03, A ;= 4. 344E-04, A ;= 1. 460E-04,

[0165]  A,,= —4.222E-05, A ,,= —2. 416E-07, A ,,= 2. 207E-07, A ,,= 2. 681E-08
[0166] 9T

[0167] k = 0. 000, A,= —1. 153L-03, A ;= 4. 237004, A ;= —3. 266[-06,

[0168]  A,,= 1. 184E-06, A ,= —1. T03F-06, A ,= 6. 357F-08, A ;= 2. 051E-08
[0169] %5 10 M

[0170]  k = 0. 000, A,= —2. 682E-03, A ;= —4. 429E-04, A ;= —8. 312E-05,
[0171]  A,,= 2. 024E-06, A ,,= -9. 278E-07, A ,= —1. 690E-08, A ,,= 5. 362E-09
[01721 Z{ 111

[0173]  k = 0. 000, A,= —2. 770E-03, A ;= —5. 065E-04, A ;= 7. 597E-06,

[0174]  A,,= —1.210E-06, A ,= 3. 920E-08, A ,,= 4. 009E-09, A ;= —4. 90[E-11
[0175] %E 12 7@

[0176] k = 0. 000, A,= -7. 263E-03, A ;= —2. 582E-06, A ,= —1. 576E-06,
[0177]  A,,= 3.658E-07, A ,,= 1.955E-08, A ,,= 6.544E-10, A ,,= 1. 041E-10
[0178] 55 13 1M

[0179]  k = 0. 000, A,= —7.953E-03, A ;= 1. 117E-04, A ;= 1. 769E-06,

[0180] A,,= —1.619E-07, A ,,= 1. 220E-09, A ,,= —7. 531E-11, A ,= 1. 176E-12
(01811 2B 141

[0182] k= 0.000, A,= —1.199E-02, A ;= 4. 386801, A ;= 1. 879E-07,

[0183] A,= 1.022E-07, A ,= —2.511E-09, A ,= —4. 879E-10, A ;= 6. 044E-12
[0184] % 1510

[0185] k = -5.275, A,= —7.965E-03, A ;= 3. 077E-04, A ;= 7. 619E-06,
[0186] A,,= 1.795E-07, A ,,= 8.605E-09, A ,,= —5. 893E-10, A ,,= 8. 607E-12
[0187] £l =9. |8mm

[o188] 2 = —13.29mm

[0189] (3 = 13. 33mm

[0190]  f4 = 99. 43mm

[0191]  £5 = 101. 31mm

14
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[0192]  f6 = -18. 45mm

[0193]  £7 = -18.52mm

[0194] 45 = 48. 43mm

[0195]  £67 = —8. 78mm

[0196] DU & A ABIME.

(01971  f3/f1 = 1.45

[0198]  £2/f3 = —1.00

[0199]  f4/f = 8.35

[0200] [45/f = 4. 07

[0201]  f45/f67 = -5.51

[0202] D34/f = 0.09

[0203] D56/f = 0. 11

[0204] f7/f = -1.55

[0205] [2/1 = —1.45

[0206] 6/f7 = 1.00

[0207]  3XHE, AREESEHEH) 1 5 LR BR800 NS —F5 1.1 M iEming
[ BME M AL r e ERER s (38R 10 2 SMEAKE) & 13. 36mm, SCI, 1 3445
LN

[0208] ] 2 ST A sehtf 1 Rt Bk, o AR T AR R S %5 =il
T RAGERE HCBURRRON “Gmit H”) xR f st 2 (7K 5 B 8 B 11 & 11 BA
KB LT R ) oS4t B 3 R T EUESE R | IRk, 2 R s IR ZE ()
B (mm) DLJBRAR (% ). TEIXREAG Z B, fERE 2 kG Z B R Rt g 248
(435. 84nm) ¢ £& (546. 07nm) <C £& (656. 27nm) K13 KXW K152 &, G R & 4 51l 3%
AHIVRARE S B EEMFTRM TR ES (F£E 6.9 K 12,18 15 DL E 18
FFE D) o R 2 FE 3 Brs, AR AR B S ] 1 38 st Sk, RATHUIEE T &8 %
[0209]  #i{HsEHEds) 2

[0210] DA FRORNFEARBILEIR .

[0211] £ =11.12mm.Fno = 2.4, @ = 28.7°

[0212]

15
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¥A% mm
0 4545
W5 | r d nd vd
(Hrvdy ) oo 00
1% 5.672 2.085 1. 5346 56. 1(=v d1)
2% 13. 631 -0. 0003
3 () oo 0.105
4% 40. 182 0.382 1.6355 24 0(=v d2)
5% 6.117 0.049
6% 5. 905 0.762 1.5346 56.1(=vd3)
1% -38. 291 0. 990 (=D34)
8% -3. 431 0. 350 1.5346 56. 1(=v d4)
0% -3. 240 0.108
10% 84.917 0.616 1.6355 24.0(=v db)
11% -58. 992 1. 736 (=D56)
12% 7.052 1.350 1.6355 24. 0 (=v d6)
13% 4,789 1.526
14% 4.948 1.105 1.5346 56.1(=v d7)
15% 3. 686 0.680
16 oo 0. 300 1.5168 64.2
17 oo 1.414
(1% ) oo
[0213]  FEBRTHEEE
[0214] = 11H
[0215] k= 0.000, A,= —1.916E-03, A ;.= ~2.614E-04, A ;= —4. 202E-05,
[0216]  A,,= 9. 800E-06, A ,= —5. 793E-07, A ,,= —1. 528E-07, A ,= 1. 302E-08
[0217] = 2M
[0218] k= 0.000, A,= 1. 459802, A ;= —1. 720B-02, A ;= 5. 644E-03,
[0219] A, = —9.641F-04, A ,,= 4. 106F-05, A ,,= 9. T9TE-06, A ,,= —9. T9TE-07
[0220] SHFAMHE
[0221] k= 0. 000, A,= 2. 300E-02, A ;= —2. 066502, A ;= 7. 394E-03,
[0222] A,,= —1.370E-03, A ,,= 8. 034E-05, A ,,= 1. 017E-05, A ,,= —1. 197E-06

16
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[0223] #E5TH

[0224] k= 0.000, A,= 1.452E-02, A ;= —1. 176E-02, A ;= 2. 846E-03,

[0225] A= -3.407E-04, A ,,= 7. 751E-06, A ,= 1. 645E-06, A ,= 4. 227E-08
[0226] #5610

[0227] k= 0.000, A,= 9. 4458-03, A ;= —7. 18503, A ;= 1. 433E-03,

[0228] A,,= —1.523F-04, A ,= 1. 116F-05, A ,,= 2. 22TRE-07, A ,,= —1. 217E-07
[0229]1 571

[0230] k= 0.000, A,= —1.799E-03, A ;= —3. 115E-04, A ;.= 1. 941E-04,

[0231]  A,,= —1.459E-05, A ,,= —3. 805E-07, A ,,= —4. 646E-07, A ,,= —5. 256E-08
[0232] S8

[0233] k = 0.000, A,= -1.097E-02, A ;= 1. 037E-03, A ;= 2. 046E-04,

[0234] A,= 3. 179E-05, A ,,= 9.872E-07, A ,,= 3. 226E-07, A ,,= 2. I150E-08
[0235] S 91

[0236] k = 0.000, A,= -2. 374E-04, A ,— 7. 402E-04, A ;— 6. 618E-05,

[0237]  A,,= 9.5780-06, A ,,= ~8.457L-07, A ,,= 1. 366L-07, A ,,= 3. 483L-08
[0238] 55 10 14

[0239] k = 0.000, A,= 8. 502E-05, A ;= —6. 845E—04, A ;= -3. 961E-05,

[0240] A,,= 7.821E-06, A ,,= —3. 182E-07, A ,,= —2. 580E-08, A ,= —1. 121E-08
[0241]1 ZE 111

[0242] k = 0.000, A,= -3.516E-03, A ;= -1. 316E-04, A ;= —5. 916E-06,

[0243] A,= -1.087E-06,A ,= 8.261E-09, A ,= -8. 166E-09, A ,= —1.513E-09
[0244] 2B 12TH

[0245] k = 0.000, A,=— —2. 321E-03, A ;= —1. 480E-04, A ;= 1. 069E-05,

[0246] A,= b5.462E-08, A ,— —-1.313E-08, A ,,= 4. 805E-10, A ;= -2. 217E-11
(02471 26 13

[0248] k = 0.000, A,— —5. 114E-03, A ;= 9. 282E-05, A ;= —4. 615E-06,

[0249] A= -1.475E-08,A ,— 1.042E-08, A ,— -8. 901E-11, A ;= —1. 395E-11
[0250] 5F 14 [

[0251]1  k = 0.000, A,= —1. 462F-02, A ;= 5. 096E-04, A ;= —6. 553F-06,

[0252]  A,,= 2. 050E-08, A ,= —1. 7A5E-08, A ,,= —7. 332E-10, A ,= 6. 119E-11
[0253] %5 15

[0254] k = -3.374, A,= -8. 463E-03, A ;= 4. 184E-04, A ;= —1. 373E-05,

[0255] A,= 1.279E-07,A ,= 1. 100E-08, A ,,= -5. 270E-10, A ,,= 7. 656E-12
[0256] {1 = 16.65mm

[0257] f2 = —11.40mm

[0258] 3 = 9. 63mm

[0259] [4 = 66. 37mm

[0260] 5 = 54. 86mm

[0261] 6 = —30. H6mm

17
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[0262]
[0263]
[0264]
[0265]
[0266]
[0267]
[0268]
[0269]
[0270]
[0271]
[0272]
[0273]
[0274]
[0275]
[0276]

[0277]

[0278]
[0279]
[0280]
[0281]

7 = —=38. 90mm
45 = 29. 54mm
67 = -16. 33mm

PLUT o 25 2% S
£3/f1 = 0.58
£2/F3 = -1.18
f1/f = 5.97
45/ = 2. 66
£45/167 = -1. 81
D34/f = 0. 09
D56/f = 0. 16
£7/f = ~3.50
£2/f1 = ~0. 68
[6/07 = 0.79

X, ARE S B 2 3RSk 2 a2 A 13 ANEE— B4t L1 &I
T RGIR T gk f el EREEES (UED6 10 228 A KT ) A2 13, 46mm, L3 T $H5 4%
KA
B 5 RTAUR S 2 RBRGBL, Ron I SR RIEL T B 22, B 6 2909 %
AHERERZE (o) BHL (om) DL EGAR (% )« 0 5 AR 6 Firas , SOG4 RS SERE) 2 /Y
BRI RIFHME IE T #1582

HaSLHH] 3
DUR Zon B A L
f = 9. 16mm.Fno = 2.2, © = 33.6°

18
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#4% mm
& 4535
WG | r d nd vd
(&) o o

1% 4. 686 1. 560 1.5346 56, 1(=vd1)
2% 44. 083 -0.003
3 (LR ) 00 0.105
4% 9. 892 0. 859 1.63556  24.0(=vd2)
bk 5. 248 0.157
6% 9. 581 0.717 1.5346  56.1(=vd3)
7% -35. 654 0. 786 (=D34)
8 —4. 605 0.788 1.56346  56.1(=v d4)
Ok -4, 271 0.030

10% -12. 412 1.699 1.6355  24.0(=vdb)

11x -10. 957 0. 942 (=D56)

12% 9. 961 0. 965 1.6355  24.0(=v d6)

13x 5.142 0.623

14% 5. 891 1.292 1.5346  56.1(=vd7)

15% 3.732 0.700

16 oo 0.300 1.5168  64.2

17 o0 0. 400

(1% ) o0

[0282]  =EEKTH A4

[0283] 11

[0284] k = 0.000, A,= —5. 228004, A ;= 5. 2570305, A ;= 7. 167L-05,

[0285]  A,,= 6.642E-06, A ,,= —2. 064F-07, A ,,= —1. TISE-08, A ,,= —3. 67209

[0286] 5 21

[0287] k= 0.000, A,= 1. 7068-02, A ;= —1. 665802, A ;= 5. T16E-03,

[0288] A,,= —9.533E-04, A ,,= 4. 016E-05, A ,,= 9. 227E-06, A ,,= —1. 010E-06

(02891 SF41H

[0290] k = 0.000, A,= 1. 824802, A ;= —2. 0738-02, A ;= 7. 501E-03,

[0291]  A,,= —1.362E-03, A,,= 8.090E-05, A ,,= L. 019E-05, A ,,= —1. 349E-06
19
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[0292] 5510

[0293] k= 0.000,A,= 1.418E-02, A ;= —1. 191E-02, A ;= 2. 763E-03,

[0294]  A,,= —3.305E-04, A ,,= 9.678E-06, A ,,= 1. 516E-06, A ,,=— —3. 088E-08
[0295] 4561

[0296] k = 0. 000, A,= 1.439E-02, A ;= —7. 365803, A ;= 1. 463E-03,

[0297]  A,,= —1.649F-04, A ,,= 9. T15F-06, A ,,= 3. 826FE-07, A ,,= —5. 052FE-08
[0298] 571

[0299]1  k = 0. 000, A,= —4. 115E-03, A ;= —4. 089E-04, A ,= 2. 326E-04,

[0300] A,,= —1.364E-05, A ,,= —4. 022807, A ,,= —3. 544E-07, A ,,= 2. 426E-10
[0301] S8

[0302] k = 0.000, A,= -8. 156E-03, A ;= 7. 335804, A ;= 1. 820E-04,

[0303] A,= —3.874E-05, A ,,= 9.548E-08, A ,,= 2. 413E-07, A ,,= 3. 202E-08
[0304] S 91

[0305] k = 0.000, A,= —3. 284E-03, A ;= 1. 711E-04, A ;= —3. 665E-05,

[0306] A,= —1.211C-06, A ,,= ~1.6700-06, A ,,= 1. 31507, A ,,= 3. 488E-08
(03071 S5 10 14

[0308] k = 0.000, A,= —3.774E-03, A ;= —1. 071E-03, A ;= —1. 090E-04,
[0309] A,,= —1. 136E-06, A ,,= —1. 366E-06, A ,,= —6. 579E-08, A ,,= —7. 522E-09
[0310] ZE 117

[0311] k= 0.000, A,= —1.977E-03, A ;= 3. 375E-01, A ;= 5. 8410E-06,

[0312]  A,,= —9.285E-07, A ,= 9. 105E-08, A ,= 7. 992E-09, A ,= 1. 009E-11
[0313] %6 (210

[0314] k= 0.000, A,— —5. 918E-03, A ;= —1. 970E-05, A ;= 2. 285E-06,

[0315]  A,,= 2.484E-07, A ,= 6. 113E-09, A ,= 6. 331E-10, A ,,= 6. 092E-11
[0316] 2B 1310

[0317] k= 0.000, A,=— —7. 396E-03, A ;= 8. 056E-05, A ;= 2. 029E-06,

[0318]  A,= —9.873E-08, A ,= 3. T17E-09, A ,= —5. 325611, A ,,= —5. 178E-12
[0319] % 1410

[0320]  k = 0.000, A,= —1. 274E-02, A ;= 4. 084E-04, A ;= —7. 883E-07,

[0321]  A,,= 1. 755E-08, A ,= —1. 159E-09, A ,,= —1. 673E-10, A ,,= 1. 190E-11
[0322] 25 151

[0323]  k = —4. 383, A,= —5. 567E-03, A ;= 2. 400E-04, A ;= -9. 162E-06,
[0324] A= 1.827E-07, A ,=— 9. 388E-09, A ,,— —5. 768E-10, A ,— 8. 323E-12
[0325] f1 = 9.67mm

[0326] f2 = —18.95mm

[0327] 3 = 14. 20mm

[0328] (4 = 60. 48mm

[0329] f5 = 101. 17mm

[0330] 6 = —18. 14mm
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[0331]
[0332]
[0333]
[0334]
[0335]
[0336]
[0337]
[0338]
[0339]
[0340]
[0341]
[0342]
[0343]
[0344]
[0345]

[0346]

[0347]
[0348]
[0349]
[0350]

7 = -24. 06mm
f45 = 38. 45mm
£67 = -9, 69mm
LA s &4 TR
f3/f1 = 1.47
f2/f3 = -1.33
f1/f = 6.60
f45/1 = 4. 20
£45/167 = =3. 97
D34/f = 0.09
D56/f = 0. 10
f7/f = —2.63
£2/f1 = -1.96
[6/r7 = 0.75

R, ARE S B 3 AR BBk 2 a2 A 13 ANEE— B4t L1 &l
T RGO T gk f el B REEES (UED6 10 228 A K ) & 11, 82mm, 23 1 #H54%
KA
B8 R T AUR S 3 RGBSR, Ron I SR RIEL WA AR 22, B 9 2909 %
A HERERZE (o) BHL (om) DL EGAR (% ) o ] 8 AR 9 Fira, MO A BB SEEH) 3 /Y
BRI RIFHME IE T #1582

HE LT 4
DUR Zon B A L
f = 11.52mm.Fno = 2.8, © = 27.9°
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¥A% mm
i €
W5 | r d nd vd
(Hrvdy ) oo 0o
1% 5.117 1.025 1.5346 56. 1 (=vd1)
2% -53. 792 -0. 065
3 (HH) co 0.121
4% 33. 647 0.385 1.6355 24.0(=vd2)
Bk 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(=vd4)
0% -4 564 0.100
10% —63. 334 1.035 1.6355 24.0(=v db)
11% -18. 755 2. 149 (=D56)
[0351]
12% 8.382 1.036 1.6355 24. 0(=v d6)
13% 5. 211 1. 755
14% 1.275 0.599 1.5346 56.1(=vd7)
15% 4. 224 0.700
16 00 0.300 1.5168 64. 2
17 0o 1.259
(&) 00
[0352]  ARERTE U4
[0353] HF1MH
[0354] k= 0.000, A,= —2. 207E-03, A ;= —6. 989E-05, A ;= —7. 646E—05,
[0355] A, = 6.537E-06, A ,= —4. 816E-07, A ,= -8. 199E-08, A ;= 3. 638E-09
[0356] 521
[0357] k = 0.000, A,= 1. 851E-02, A ;= —1. 657E-02, A ;= 5. 668E-03,
[0358] A,= —9.618E-04, A ,= 3.914E-05, A ,= 9. 359E-06, A ,,= —9. 285E-07
(03591 541
[0360] k = 0.000, A,= 2. 025E-02, A ;= —2. 097E-02, A ,= 7. 489E-03,

22
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[0361]  A,= —1.365E-03, A ,= 7.992E-05, A ,= 1. 014E-05, A ,,= —1. 285E-06
[0362] S5 5TH

[0363] k= 0.000, A,=— 1. 3238-02, A ;= —1. 1958-02, A ;= 2. 7T73E-03,

[0364]  A,,= —3.309E-04, A ,= 9. 229E-06, A ,,= 1. 525E-06, A ,,= 2. 021E-08
[0365] 556

[0366] k = 0.000, A,= 1. 386E-02, A ;= 7. 32103, A ;= 1. 465F-03,

[0367] A= —1.613E-01, A ,= 1.051E-05, A ,,= 1. 523E-07, A ,,= —7. 158E-08
[0368] 25 7

[0369]1  k = 0. 000, A,= —4. 107E-03, A ;= —-6. 095E-04, A ;= 2. 313E-04,

[0370] A,= —1.564E-05, A ,— —1. 063E-06, A ,,— —4. 057E-07, A = 1. 971E-08
[0371] ST

[0372] k= 0.000, A,= ~7.452E-03, A ;= 2. 441E-04, A ;= 1. 544E-04,

[0373] A= —4.022E-05, A ,— —1. 261E-07, A ,,=— 2. 097E-07, A ;= 2. 056E-08
[0374] 9

[0375] k= 0.000, A,= —1. 153C-03, A ;= 4. 274304, A ;= —1. 137L-05,

[0376]  A,,= 5. 141E-07, A ,,= —1.679F-06, A ,,= 6. 825F-08, A ,,= 2. 075E-08
[0377] %510 M

[0378] k = 0.000, A,= —2. 008E-03, A ;= —5. 326E-04, A ;= —6. 927E-05,
[0379] A,,= 3.698E-06, A ,,= —9. 083E-07, A ,,= —2. 415E-08, A ,,= 2. 387E-09
[0380] ZE 11 T1H

[0381] k= 0.000, A,= —2. 664E-03, A ;= —4. 928E-04, A ;= 6. 485E-06,

[0382] A,,= —1.390E-06, A ,,= 2. I7T9E-08, A ,,= 2. 943E-09, A ,,= 2. 577E-11
[0383] ZE127H

[0384] k = 0.000, A,= -7. 128E-03, A ;= —1. 704E-06, A ;= —2. 063E-06,
[0385] A,,= 3.368E-07,A,,= 1.676E-08, A ,,= 5.661E-10, A ,,= 9. 290E-11
[0386] ZH 13 1H

[0387] k= 0.000, A,= —7.959E-03, A ,= 1. 161E-04, A ;= 1. 846E-06,

[0388] A,= —1.411E-07, A ,,= 2.493E-09, A ,,= —4. 883E-11, A ,= —1. 244E-12
[0389] ZE 14T

[0390] k= 0.000, A,= —1.177E-02, A ;= 4. 361E-01, A ;= 2. 101E-07,

[0391]  A,,= 9.535E-08, A ,= —2.529E-09, A ,= —4. 606E-10, A = 1. 104E-11
[0392] B 15T

[0393] k= —5.017, A,— —8.878E-03, A ;= 3. 107E-04, A ;= —7. 809E-06,
[0394] A= 1.765E-07, A ,= 8.693E-09, A ,= —5. 836E-10, A ,,= 8. 814E-12
[0395] fl = 8. 79mm

[0396] 12 = —12. 30mm

[0397] (3 = 21.81lmm

[0398] f4 = 55. 06mm

[0399] fH = 41.55mm
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[0400] {6 = -24. 82mm

[0401] 7 = —20. 22mm

[0402] 45 = 22. 80mm

[0403]  f67 — —10. 77mm

[0404]  LAR R 54k IR

[0405] f3/f1 = 2.48

[0406] f2/f3 = —0. 56

[0407] f4/f = 4.78

[0408] [45/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/r1 = -1.40

[0414] f6/f7 = 1.23

[0415]  IXFE, AREE KR 4 ARG I8 2 Bk % %01 K. A — &4 1.1 A isin
2B M AL LR (JERH 10 25 S EE KT ) A& 13, 32mm, SEIW, 7 384545
SKINRAL

[o416] & 11 G T HUESEHEM] 4 RGBSk, RO 5B e b H X Rz e tg 22, B 12 4331
FoNHERIEME 2 (mm) VB EL (mm) PAREGAS (% ) o Wl 11 FNE] 12 B, $R I A B A SE i 1
4 BB B S R IE T #1482

[0417]  H{E=LTEH] 5

[0418] DA FIREANE AR

[0419] f = 8.67mn.Fno =2.2, v = 35,1°

[0420]
#A3 mm
ikt
YT | r d nd vd
(4 ) 0 o0
1% 4.768 1.225 1.56346  56.1(=vd1)
2% 13. 787 0. 006
3 (L) o 0. 121
4% 9.112 1. 131 1.6355  24.0(=vd2)
[0421]
24
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b 5.264 0.174
6% 6. 739 0. 562 1. 5346 56. 1 (= d3)
7% -18. 422 0.894 (=D34)
8% -4, 360 1.120 1. 5346 56.1(=vd4)
O -4. 203 0.023
10% -13. 261 1.306 1. 6355 24.0(=v db)
11% -11. 418 0.915 (=D56)
12% 9.719 1.044 1. 6355 24 0(=v d6)
13% 5. 107 0. 545
14% 6. 050 1.172 1.5346 56. 1(=v d7)
15% 3. 667 0.680
16 0 0. 300 1.5168 64.2
17 o 0.392
(158 ) 00
[0422]  AEBRTEDEIE
[0423] %10
[0424] k= 0.000, A,= —1.442E-04, A ;= —4. 252E-04, A ;= —5. 829E-05,
[0425]  A,,= 7.729E-06, A ,,= —7. 729E-07, A ,= —2. T21E-07, A ,,= 2. 173E-08
[0426] 55 2T
[0427] k= 0.000, A,= 1. 225E-02, A ;= —1. 770E-02, A ;= 5. 696E—-03,
[0428] A,,= —8.952E-04, A ,,= 4.534E-05, A ,,= 5. 387E-06, A ,,= —6. 549E-07
[0429] 354
[0430] k = 0.000, A,= 1. 248E-02, A ;= —2. 005E-02, A ;.= 7. 570E-03,
[0431]  A,,= —1.470C-03, A ,,= 1. 137L-04, A ,,= 1. 042L-05, A ,,= —1. 989L—06
[0432] SE5 W
[0433] k= 0.000, A,= 4. 826E-03, A ;= —1.017E-02, A ;= 2. 627E-03,
[0434] A,,= —3.251E-04, A ,,= 9. 698E-06, A ,,= 1. 282E-06, A ,,= —3. 440E-08
[0435] 56
[0436] k= 0.000, A,= 3. 5298-03, A ;= —7. 102B-03, A ;= 1. 123E-03,
[0437] A,= —1.676E-04, A ,= 1.021E-05, A ,,= 5. 379E-07, A ,,= —5. 165E-09
[0438] F 710
[0439] k= 0.000, A,— —3. 710E-03, A ;= —2. 157E-04, A ;= 2. 360E-04,
[0440]  A,,= —5.668E-06, A ,,= 1. 774E-07, A ,,= 1. 109E-07, A ,,= 3. 634E-08
(04411 R8T
[0442] k= 0. 000, A,= —3. 150E-03, A ;= 1. 430B-03, A ;= 1. 997E-04,

25
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[0443]
[0444]
[0445]
[0446]
[0447]
[0448]
[0449]
[0450]
[0451]
[0452]
[0453]
[0454]
[0455]
[0456]
[0457]
[0458]
[0459]
[0460]
[0461]
[0462]
[0463]
[0464]
[0465]
[0466]
[0467]
[0468]
[0469]
[0470]
[0471]
[0472]
[0473]
[0474]
[0475]
[0476]
[0477]
[0478]
[0479]
[0480]
[0481]

A,= —3.485E-05, A ,,= —3. 109E-07, A ,= 2. 738607, A ,,= 1. 097E-08
Fom

k =0.000, A,= -3.571E-03, A ;= 2. T03E-04, A ;= —1. 163E-05,

A= 1.381E-06, A ,— —1. 482E-06, A , = —2. 457E-08, A .= 1. 603E-08
10 @

k = 0.000, A,= -7.473E-03, A ;= —8. 908E-04, A ;= —1. 243E-04,

A,= 5. 261E-06, A ,,= —5. MTE-07, A ,= —1. 393607, A ;= 2. 669E-08
1L

k = 0.000, A,= —3.477E-03, A = -4. h74E-04, A ;= 1. 270E-05,

A= 7.131E-08, A ,= 1.551E-07, A ,= 2. 009E-08, A ;= —1. 129E-09
120

k = 0.000, A,= —7. 052E-03, A ;= 3. 262E-05, A ;= 4. 109E-06,

A= 3.024E-07, A ,= 2. 279E-09, A ,= 2. 325E-10, A = —1. 801E-11
5% 13 1

k = 0.000, A,= 7. 766L-03, A ;.= 1. 105[-04, A ;= 3. 842[-07,

A= —9. 066E-08, A ,= 5.815F-09, A ,= —4. 823E-11, A ;= —b. 462F—1
95 14 1

k = 0.000, A,= —-1. 216E-02, A ;= 3. 947E-04, A ;= —1. 379E-06,

A,= 3.881E-08, A ,= —3.941E-09, A ,= —4. 418E-10, A ,,= 1. 538E-11
¥ 15T

k = -3. 754, A,= -6. 588E-03, A ;= 3. 515E-04, A ;= —-1. 117E-05,

A= L. 138E-07, A ,= L. L15E-08, A ,= —5. LTIE-10, A ;= 6. 563E~12
f1 = 13. 02mm

2 = -22. 14mm

£3 = 9. 30mm

f4 = 62. 66mm

f5 = 101. 37mm

6 = —18. 42mm

7= -21.01mm

15 = 38. 17mm

167 = -9. 32mm

LA 2R & A A .

3/f1 =0.71

f2/£3 = -2.38

f4/f = 7.23

45/ = 4. 44

[45/067 = —4. 13

D34/f = 0. 10

DR6/f = 0. 11

26
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[0482] f7/f = -2.42
[0483] [2/f1 =-1.70
[0484] f6/f7 = 0. 88
[0485]  IXHE, AREHSLHEH 5 BUTRAR G AL FOR %5 2% 4300 EE— &4 L1 Mgy
TEMETE IM AR s BB RS (JEEH 10 &S5 K& ) A& 11, 51mm, SEIL T 5 5%
SKI/NELAE
[0486]  I&] 14 X THUA SLHEf b FTRIE 4Rk, R th 514 & 1 N ARHE A, ¥ 15 751
FoRHUREAZE () VBB (om) BLREAS (% ) o Kl 14 T 15 Bras, R 45 AR BUE L )
5 BB Skt RATHUB IE T &4 2 .
[0487]  Hu{H SEEds) 6
[0488] DL R FonANEE Sk EUR
[0489] f = 8.40mm.Fno = 2.2, @ = 36.0°
[0490]
¥/% mm
[0491]

27
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g
il r d nd vd
(Hd ) o0 oo
1% 1. 658 1.100 1. 5346 56. 1 (=v d1)
2% -b3. 073 -0. 069
3 (L) ©o 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)
Tx -10. 747 2. 035 (=D34)
8x -3. 282 0.515 1. 5346 56. 1(=v d4)
O -3.135 0.030
10% -49. 303 0.923 1. 63b5 24.0(=v db)
11% -27. 983 0. 694 (=D56)
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 o0 0. 300 1.5168 64.2
17 oo 0.418
(%@ ) o0
[0492]  SFIKIDEE
[0493] 1 1H

[0494] k = 0.000, A,=— -4. 156E-03, A ;= —5. 223E-05, A ;= —5. 968E-05,
[0495]  A,,= 1.006E-05, A ,,= 6. 018E-08, A ,,= —3. 837E-08, A ,,= —6. 205E-09
[0496] ZE2TH

[0497] k= 0.000, A,= 1. 7T12E-02, A ;= —1. 648E-02, A ;= 5. T00E-03,

[0498]  A,= —9.584E-04, A ,= 3.864E-05, A ,= 9. ITOE-06, A ,= —9. 202E-07
[0499] 5 4TH

[0500] k = 0.000, A,= 1.915E-02, A ;= —2. 128E-02, A ;= 7. 442E-03,

[0501] A,= -1.369E-03, A ,= 7.994E-05, A ,= L. 026E-05, A ;= —1. 252E-06
[0502] 265

28
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[0503] k = 0.000, A,= 1. 316E-02, A ;= —1. 210E-02, A ;= 2. 743E-03,

[0504] A,= —3.303E-04,A,,= 1.025E-05, A ,,= 1. 712E-06, A ,,= 1. 496E-08
[0505] 586 10

[0506] k = 0.000, A,— 1. 443E-02, A ,— —7. 325E-03, A ,=— 1. 468E-03,

[0507]  A,,= —1.653E-04, A ,,= 9. 429E-06, A ,,= 3. 314E-07, A ,,= —5. 385E-08
[0508] SR 71

[0509] k = 0.000, A,= —2.920E-03, A ;= —6. 112E-01, A ;= 2. 006E-04,

[0510] A,= —1.681E-05, A ,= —5. 885507, A ,= —3. 186E-07, A = 1. 411E-08
[0511] 58

(05121 k = 0.000, A,= —5. 868E-03, A ;= 4. 981E-04, A ;= 1. 644E-04,

[0513] A= -3.745E-05, A ,= 3. 196E-07, A ,=— 2. 464E-07, A ;= 1. 890E-08
[0514] 29

[0515] k = 0.000, A,=— —2. 778E-03, A ;= 5. 034E-04, A ;= —1. 365E-06,

[0516] A= 3.204E-07, A ,— —1.817E-06, A ,— 6. 919E-08, A ,,— 2. 640E-08
(05171 5101

[0518] k = 0. 000, A,= —2. 145FE-03, A ;= -7. 136E-04, A ;= 7. 507E-05,
[0519] A,,— 4.838E-06, A ,,— -8.803E-07, A ,,— -5. 411E-08, A ;= —3. 818E—09
[05201 6 111

[0521] k = 0. 000, A,= —1. L11E-03, A ;= —4. T09E-04, A ;= 1. 734E-06,

[0522] A,= —1.459E-06, A ,,— 5. 712E-08, A ,,= 7. 207E-09, A ,,= 2. 7T82E-10
[0523] 2K 127

[0524] k = 0. 000, A,= —4. 802E-03, A ;= 2. 466E-05, A ;= —1. 921E-07,

[0525] A,= 1.754E-07,A ,= 5.647E-09, A ,,— 6. 112E-10, A ,,— -6. 960E-11
[0526] 2R 13

[0527] k= 0.000, A,= 6. 235E-03, A ;= 6. 105E-05, A ;= 2. 172E-06,

[0528]  A,,= —1.096E-07, A ,= 3. 182E-09, A ,,= —5. 783E-11, A ,,= —4. 904E-12
[0529] %5 14 T

[0530] k = 0.000, A,= —1. 286E-02, A ;= 4. 059804, A ;= —7. 829E-07,

[0531]  A,,= 4. 146F-08, A ,= —4. 337F-09, A ,,= —4. 785E-10, A ,,= 1. 473E-11
[0532] %5 15 H

[0533] k= —3.781, A,= —5. 334E-03, A ;= 2. 322E-04, A ;= 9. 022506,
[0534] A,,= 1.882E-07, A ,,= 9. 396E-09, A ,,= —5. 765E-10, A ,,= 8. 140E-12
[0535] f1 — 12.60mm

[0536] 2 = —16.52mm

[0537] 3 =9.73mm

[0538] 4 — 59. 00mm

[0539] 5 = 100. 14mm

[0540] {6 = —22. 14mm

[0541] 7 = -23. 14mm

29
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[0542] 45 = 36. 69mm

[0543] 67 = —10. 76mm

[0544] DA FRIR& A HIME

[0545] f3/f1 =0.77

[0546] f2/f3=-1.70

[0547] f4/f =17.02

[0548]  f15/f = 1.37

[0549]  £45/167 = —3. 41

[0550] D34/f = 0.24

[0551] D56/ = 0.08

[0552] f7/f = -2.75

[0553] f2/f1 = —1.31

[0554] f6/f7 = 0.96

[0555]  JXAE, AHUESLHEH 6 TR LR LR & FMFK . AE—EH L1 PR TIE
TEMETE IM ARl BB RS (86 10 &S S ) A& 11, 19mm, SCI0 T 5 B
LN A

[0556] 17 RTEUESEIEH] 6 TR ARk, R th 5B et T N a2, & 18 75
FoREREE Z (m) AEHL (mm) DLAIRAE (% ) o G0 17 R 18 Fiiow, SR AL SEiE 11
6 HITRB 5 St R AT IE T 8452 .

[0557]  #R4E DL B U A B9 A S 77 RG34 4% Sk, SRS SCIW 70° DL BTl 2w
N i, EA BRG] | ~ 6 RITRRBEREA 54.2° ~72.0° W MM . HIEASKEE
7 TR kL, R i LE AT IR e Sk 50 ) IR G

[0558] 3 4b, UT4F A, FHT 18 d A% A0 28 it N i TR A% B2 S5 13 31 1 R A = XY
BT TR RN, SR R Bou A S R R R kA SRR RE R 2 . £
RFER R RGOS, BT SRR BEOGTE AR/, BRI P40 55 i 15 A A2 0 1 6
6] o AT 060 KB AT A2 IR R 7732, A 3T HL R 3R M iR o B IO R T7 % HE,
OGRS R, WA BB A BT B 1 0 75 Rl AR O, TR T 75 4 A T FAIR
M P [ L . BE SR 1 ~ 6 FITRARBE LI Fro BN 2. 2 ~ 2.9 AR/ NIE . MRPEAR
SEit 77 A s Sk, BT S FIA g SRt 15 B 2 % B i 5.

(05591  [AIh, FE4% b3 ST 77 FUAI B AR AR Sk B0 H T 1 B AE AR 48 L (485 (5 B 2o DA
SR BE T AL BCA T R  BOSFAEL . ZPI B AL T 8RB L. I 2 524 L
ENRGOLF RAMIE T, e LI Z G LT = Sl Be AL/ IN AL ) et .

[05601 7k A FH

[0561]  ARSLHUBI R GEW R T 76 N B T (045 i 1 AL & BEFHL (F4515 B & om SR %%
2 BB B ER A L 22 BT AR AL 2 B AR AL X 2 R 55 F /N 2 AR AL
RN IS B2 2k

30
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+-0.06 ~-0,05
EY.. EX..
H=00 T 0.05 1 go5 436nm
4 J e S4GNOM
+ 4 - B56hm
bRttt ) s e e TSR |- ==Y
T + PY ] PX
1-0.05 1.0.05

AR £ (mm)

K 2
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Application/Control Number: 14/488,106 Page 2
Art Unit: 2872

1. The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.
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, 8/20/2015 were 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-AlA), 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-AlA),
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-AlA the

applicant regards as the invention.
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Application/Control Number: 14/488,106 Page 3
Art Unit: 2872

5. Specifically regarding Claims 1, 16, 24 and 36 are indefinite and fail to
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 AlA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 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:

e Determining the scope and contents of the prior art.
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Application/Control Number: 14/488,106 Page 4
Art Unit: 2872

e Ascertaining the differences between the prior art and the claims at issue.

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

o 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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Application/Control Number: 14/488,106 Page 5
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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 seventh lens element is 7, and
the following condition is satisfied: and |f1/f7|<3.0 (Example 5, Paragraph 0116, |4.584/-
6.829|= 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/f<0.9.

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<Yc¢c72/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

Page 811 of 880



Application/Control Number: 14/488,106 Page 6
Art Unit: 2872

optical lens assembly is f, and the following condition is satisfied 0.1<Yc72/f<0.9 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/f<0.7 (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, {/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 2AT, a maximum image height of the photographing
optical lens assembly is ImgH, and the following condition is satisfied:
0.20<ZAT/ImgH<0.60. (Example 5, Table 9, AT=1.52, Fig. 15, ImgH=3.43,
2AT/ImgH=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/f<1.80 (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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satisfied: 1.0<CT1/CT2<5.5; and 0.5<T23/T34<4.5, (‘414, Example 5, Table 9,
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: afirst 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 ImgH, and the
following conditions are satisfied: |f1/f2|<2.0 (‘414, Example 5, Fig. 13;10, 20,
Paragraph 0116, lines 11-12, f1/f2=|4.584/-8.221|=0.55, so the conditional expression is
satisfied); and TL/ImgH<2.20 (‘414, Example 5, Fig. 15, ImgH=3.43, Table 9, TL=5.453,
TL/ImgH =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/f<0.9.

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/f<0.9 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 5, 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: If1l< Ifil, whereini =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 4, a focal length of the fifth lens element is 5, a focal length
of the sixth lens element is 16, a focal length of the seventh lens element is 7, and the
following condition is satisfied: |f/fjjmax<1.8, wherein j=1, 2, 3, 4, 5, 6, 7. (Example 5,
Paragraph 0116, lines 3-16, |f/f1|=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/T45)+(T56/T67)<3.8. (Example 5, Table 9,
(T12/T23)+(T34/T45)+(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 -1.0<f/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-AlA), 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: 1.640=sNmax<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 assembily 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.].
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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 {3, and the following condition is satisfied:
-0.5<«f/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
(5671)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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S/N 14/488,106 PATENT
Confirmation No. 2225

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Hsin-Hsuan Huang Examiner: William R Alexander
Serial No.: 14/488,106 Group Art Unit: 2872
Filed: September 16, 2014  Docket No.: 0115042.10018

PHOTOGRAPHING OPTICAL LENS ASSEMBLY, IMAGE CAPTURING

Title: UNIT AND ELECTRONIC DEVICE
AMENDMENT
Mail Stop: Amendment January 15, 2016
Commissioner for Patents
P.O. Box 1450 CUSTOMER NO. 21874
Alexandria, VA 22313-1450

Dear Sir/Madam:

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.

Page 1 of 13
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Serial No.: 14/488,106
Amdt. 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-havingrefractive-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-refraetive-pewer 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-refraetive-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

Page 2 of 13
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Serial No.: 14/488,106
Amdt. Dated January 15, 2016
Reply to Office Action of October 22, 2015

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 Yc62, 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 Y¢72, a focal length
of the photographing optical lens assembly is f, a focal length of the first lens element is
f1, a focal length of the seventh lens element is £7, and the following conditions are
satistied:

0.5 <Yc62/Yc72 <1.5;

0.1 <Yc72/£<0.9; and

If1/f7| <3.0.

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

Page 3 of 13
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Serial No.: 14/488,106
Amdt. Dated January 15, 2016
Reply to Office Action of October 22, 2015

10.

11.

12.

13.

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 <RI14/£<0.7.

(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 R12, and the following condition is satisfied:

0 <{f/R12<5.0.

(Original) The photographing optical lens assembly of claim 1, wherein the seventh lens

element has negative refractive power.

(Original) The photographing optical lens assembly of claim 1, 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.

(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 ZAT, a maximum
image height of the photographing optical lens assembly is ImgH, and the following
condition is satisfied:

0.20 <ZAT/ImgH < 0.60.

(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

Page 4 of 13
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Serial No.: 14/488,106
Amdt. Dated January 15, 2016
Reply to Office Action of October 22, 2015

14.

15.

16.

17.

18.

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.

(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
satistied:

1.640 < Nmax < 1.750.

(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.
(Canceled)
(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].

(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

Page 5 of 13
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Serial No.: 14/488,106
Amdt. Dated January 15, 2016
Reply to Office Action of October 22, 2015

19.

20.

21.

22.

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.

(Original) The photographing optical lens assembly of claim 1, 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 <RI/R2<0.2.

(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.].

(Original) The photographing optical lens assembly of claim 1, 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 satisfied:

1.0<CT1/CT2 <5.5; and

0.5<T23/T34 <4.5.

(Original) An image capturing unit, comprising:
the photographing optical lens assembly of claim 1; and

an image sensor, wherein the image sensor is disposed on the image side of the

Page 6 of 13
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Serial No.: 14/488,106
Amdt. Dated January 15, 2016
Reply to Office Action of October 22, 2015

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-havingrefractive-power,

a third lens element having positive refractive power;

a fourth lens element having_positive refractive power;

a fifth lens element-havinsrefractive-pewer,

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-refraetive-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 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

Page 7 of 13
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Serial No.: 14/488,106
Amdt. Dated January 15, 2016
Reply to Office Action of October 22, 2015

25.

26.

27.

28.

29.

30.

31.

maximum image height of the photographing optical lens assembly is ImgH, and the
following conditions are satisfied:

0.1 <Yc72/£<0.9;

|f1/£2] <2.0; and

TL/ImgH < 2.20.

(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.

(Canceled)

(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.

(Original) The photographing optical lens assembly of claim 24, wherein the fifth lens

element has negative refractive power.

(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.

(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 R12, and the following condition is satisfied:

0 <{f/R12<3.0.

(Original) The photographing optical lens assembly of claim 24, wherein the focal length

of the first lens element is f1, the focal length of the second lens element is 2, a focal
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32.

33.

34.

length of the third lens element is £3, a focal length of the fourth lens element is {4, a
focal length of the fifth lens element is 5, a focal length of the sixth lens element is 6, a
focal length of the seventh lens element is £7, and the following condition is satisfied:

If1] <|fi|, whereini=2,3,4,5,6,7.

(Original) The photographing optical lens assembly of claim 24, 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
satistied:

2.0 < (R11-R12)/(R11+R12) < 0.2.

(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 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 {6, a focal length of the seventh
lens element is 7, and the following condition is satisfied:

|[f/fj| max< 1.8, whereinj=1,2,3,4,5,6,7.

(Original) The photographing optical lens assembly of claim 24, 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.
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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-+ndependent-and 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 Yc62, and the following condition is satisfied:

0.30 <Yc62/Yco1 < 1.80.

37. (Original) The photographing optical lens assembly of claim 24, wherein the focal length
of the photographing optical lens assembly is £, a focal length of the third lens element is
£3, and the following condition is satisfied:

-0.5 <{/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 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
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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 <(T12/T23)H(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
satistied:

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.
§112(b) or 35 U.S.C. §112(pre-AlA), 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 if rewritten 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. §112(b) or 35 U.S.C. §112(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

Account No. 121781.

Respectfully submitted,

Locke Lord LLP
January 15, 2016 ‘\\

Tim Tingkang Xia
Attorney for Applicant on the Record
Reg. No. 45,242

Terminus 200

3333 Piedmont Rd. NE Ste. 1200
Atlanta, Georgia 30305

Phone: 404-806-4698

Fax: 404-870-4650

Customer No. 21874
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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.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: 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.
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Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
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Eapers. Each additional paper, such as an assignment or formal drawing, must
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Certificate of Mailing or Transmission

21874 7550 02/16/2016 I hereby certify that this Fee(s) Transmittal is being deposited with the United
Locke Lord LLP States Postal Service with sufficient postage for first class mail in an envelope
P.O. BOX 55874 addressed to the Mail Stop ISSUE FEE address above, or being facsimile

S transmitted to the USPTO (571) 273-2885, on the date indicated below.
BOSTON, MA 02205
(Depositor's name)
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APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
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1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

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

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
1

(1) 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 2

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

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) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

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

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

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

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

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.
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Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

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

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

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

Page 3 of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

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

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
14/488,106 HUANG, HSIN-HSUAN
: I H i i AlA (First Inventor to
Notice of Allowability %mm% ALEXANDER 2;‘7;’"" File) Status
Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWARBILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to 1/15/2016.

OA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

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

3. X The allowed claim(s) is/are 1, 2, 5, 6, 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 htip/iwww. usplo.gov/patents/init_evants/oph/index.jsp or send an inquiry to PEHfeedback@usgio.gqov .

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

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

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

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

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

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

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

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

Attachment(s)

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

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

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

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

/WILLIAM R ALEXANDER/
Examiner, Art Unit 2872

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20160202
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Application/Control Number: 14/488,106 Page 2
Art Unit: 2872

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

under the first inventor to file provisions of the AlA.
DETAILED ACTION
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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Application/Control Number: 14/488,106 Page 3
Art Unit: 2872

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
(5671)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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Application/Control Number: 14/488,106 Page 4
Art Unit: 2872

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

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

/WILLIAM R ALEXANDER/
Examiner, Art Unit 2872

/BUMSUK WON/
Supervisory Patent Examiner, Art Unit 2872
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

BIB DATA SHEET
CONFIRMATION NO. 2225
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14/488,106 09/16/2014 359 2872 0115042.018US2
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APPLICANTS
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verledand A EXANDERY TAIWAN 29 3953 2
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TITLE
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|Q All Fees
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RECEIVED |No. to charge/credit DEPOSIT ACCOUNT (2 1.17 Fees (Processing Ext. of time) I

3120 No. for following: |EI 1.18 Fees (Issue)
|EI Other
|0 Credit

BIB (Rev. 05/07).
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 14488106 HUANG, HSIN-HSUAN
H““H““ “‘H““ “ “H““ o e
WILLIAM R ALEXANDER 2872
CPC- SEARCHED
Symbol Date Examiner
G02B13/002, 0045 10/8/2015 WA
G02B9/00, 64 10/8/2015 WA
Updated 2/2/2016 WA
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
359 682, 708, 713, 754, 755 10/8/2015 WA
Updated 2/2/2016 WA
SEARCH NOTES
Search Notes Date Examiner
CPC: G02B13/002, 0045, G02B9/00, 64, USPC: 359/682, 708, 713, 754, 10/8/2015 WA
755. Classification and Text Search. See Search history printout.
East Search-Text Search. See Search History Printout. 10/8/2015 WA
Inventor Search-See Search History Printout. 10/8/2015 WA
Consulted with Zach Wilkes regarding search and rejections. 10/8/2015 WA
Updated 2/2/2016 WA
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
PGPuUb/USPAT text search. 2/2/2016, see interference 2/2/2016 WA
search printout.

/WILLIAM R ALEXANDER/
Examiner.Art Unit 2872

U.S. Patent and Trademark Office Part of Paper No. : 20160202
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

21874 7550 02/16/2016 I hereby certify that this Fee(s) Transmittal is being deposited with the United
Locke Lord LLP States Postal Service with sufficient postage for first class mail in an envelope
P.O. BOX 55874 addressed to the Mail Stop ISSUE FEE address above, or being facsimile

S transmitted to the USPTO (571) 273-2885, on the date indicated below.
BOSTON, MA 02205
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/488,106 09/16/2014 Hsin-Hsuan HUANG 0115042.018US2 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

| EXAMINER | ART UNIT | CLASS-SUBCLASS |
ALEXANDER, WILLIAM R 2872 359-708000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.3g63) P ( P ¢ P . bag 1 Locke Lord LLP
(1) The names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively, ) ) )
Address form PTO/SB/122) attached. » Tim Tingkang Xia, Esq.

(2) The name of a single firm (having as a member a

[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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)
LARGAN PRECISION CO., LTD. TAICHUNG, TAIWAN
Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Xl Corporation or other private group entity [ Government
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
(X Issue Fee [ A check is enclosed.
X1 publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies The director is hereby authorized to charge the required fee(s), any deficiency, or credits any

overpayment, to Deposit Account Number 121781 (enclose an extra copy of this form).

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

d Applicant certifying micro entity status. See 37 CFR 1.29 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.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee 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 ___/Tim Tingkang Xia/ Date May 13, 2016

Tim Tingkang Xia 45242

Typed or printed name Registration No.
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Electronic Patent Application Fee Transmittal

Application Number: 14488106

Filing Date: 16-Sep-2014

PHOTOGRAPHING OPTICAL LENS ASSEMBLY, IMAGE CAPTURING UNIT AND

Title of Invention: ELECTRONIC DEVICE

First Named Inventor/Applicant Name: Hsin-Hsuan HUANG
Filer: Tim Tingkang Xia/Debby Yew
Attorney Docket Number: 0115042.018US2

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Publ. Fee- Early, Voluntary, or Normal 1504 1 0 0

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Utility Appl Issue Fee 1501 1 960 960
Extension-of-Time:
Miscellaneous:
Total in USD ($) 960
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Electronic Acknowledgement Receipt

EFS ID: 25769939
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: 13-MAY-2016
Filing Date: 16-SEP-2014
Time Stamp: 11:22:48

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $960

RAM confirmation Number 8940

Deposit Account 121781
Authorized User XIA, TIM

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

Charge any Additional Fees required under 37 CFR 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 CFR 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 CFR 1.19 (Document supply fees)
Charge any Additional Fees required under 37 CFR 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

134399
1 Issue Fee Payment (PTO-85B) 011504210018IFTrans.pdf no 1

b332bdd176a9a5687ab2653a4ad2d 38bbb
cfe323

Warnings:

Information:

32619
2 Fee Worksheet (SB06) fee-info.pdf no 2

c3067c1f51df275eaa401c5133895ef0f9d34]
738

Warnings:

Information:

Total Files Size (in bytes): 167018

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/488,106 06/14/2016 9366845 0115042.018US2 2225
21874 7590 05/25/2016
Locke Lord LLP

P.O. BOX 55874
BOSTON, MA 02205

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Hsin-Hsuan HUANG, Taichung, TATWAN;
LARGAN Precision Co., Ltd., Taichung, TATWAN;

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

IR103 (Rev. 10/09)
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