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(57) Abstract: A camera optical lens (10), which relates to the field of optical
lenses and which comprises, in order from the object side to the image side:
a first lens (L1), a second lens (L2), a third lens (L.3), a fourth lens (L4), a
fifth lens (L5), a sixth lens (L6) and a seventh lens (L7); and the following
relationships are met; 1.51<f1/£<2.50, 1.70<n1<2.20, 0.50<f3/f4<2.00; -10.00
<(R13+R14)/(R13-R14)<10.00; 1,70<n3<2.20. The camera optical lens (10)
is capable of achieving high imaging performance while having low TTL.
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W EGEWKTEE: &SR (LD , H @8 (L2,
FoFEHE L3, FHESE (L4, FHEE L5, FA
#EH (L6 , DIEHLESR (LD s HHLE THI KR
1.51 < fI/F<2.50,1.70 < nl <2.20,0.50 < f3/f4 <2.00; -10.00 <
(RI3+R14)/(R13-R14)<10.00; 1.70<n3<{2.20, {56853k
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BEBOLEE L

BRI
AR J OGS Sk U, R K Fad A RE T L B ML AR TR 4
B, VUL ALAS . PC Bk SRR H RGOt E 8k

TREAR

Ak, FAERRTFIMME, MIWEEELWFERDER S, W RELR
SKF RS 2R EAS AN T & LR A 23 14 (Charge Coupled Device, CCD) Y H M E Ak & 8
SR8 (Complementary Metal-OxideSemicondctor Sensor, CMOS Sensor) Fifl, H
1o SR HE T AR, F5BO6RFMBRERT 4/, Bm eS8~
m LLDh RefE HiR i s BN R R sy, Ik, B4 B B 8D B AR R
kAR B RT3 B . IR BRI BUR S BT, A SR BT F AL AL B Sk
ZXHA=RFARWAFEEEE. JFH, BEEARKNREUEHAFP ZHAFTFRNYZ,
TERSCHR MR R HB AW/, HRESMNRE SR ERAWRENELT, LA
A AAR. EARERSEWEH MR LRRIT S BUFREAFRS LR
fiE B8 H AR 22 7o o0 #h IE 1) A AR B Sk

BRI B

B b 8, AR BIR H AR T IRt Bt 2 B Sk, REAE RAS LR TERE
HO TRV IS, A BT A AN A AR 2K
BRBRITR

IR R SR BOR (A B, A R WY R S it 5 AR T R R B gk, RIEAE T
rid B 2wk, BN ERMKTFOE. 5 &%, B a8, H=5E%, HN
EEE, W IER, HONER, UREBEER

PR B AR Ve S Bk KR BEON f, PR S @SR MR8 f1, i % =@ s e
N3, TR EE VUE BRI FREEON f4, PR % BB RIS 08 nl, PR S =& B i I 4t

FON n3, FriRSE-LiE s M i 224508 R13, ATIR 55 LB B AR O 1 Bl RN
R14, e F¥|x ZA:

1.51<f1/f<2.50,

1.70<n1=2.20,

0.50=<f3/f4=<2.00;
-10.00=<X(R13+R14)/(R13-R14)<10.00;
1.70<n3=<2.20.

Rk, Pkt ke FH kR A
1.71<n1<2.18,

0.50=<f3/f4<1.98;
-9.88<(R13+R14)/(R13-R14)=<9.50;
1.71<n3=<2.18.

5 Eﬁﬁiﬁﬁ"], Pk 58 — & 5 A B4 J, FeA O i 3 3 i Dy o T, AR A T 3
N U] T 5

T3k 55— e My M T 0l 2Rk 400 R, PR 28 — B S AR O Al 3Rk 4208 R2,
ﬁﬁ%ﬁ?%%?%%ﬁ‘]%%%ﬁﬁ TTL, VAR —@&®m i EJE oy d1, Hi2 T
ﬁl ; SRI:

-14.28<(R1+R2)/(R1-R2)=<-2.31;
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0.02<d1/TTL=<0.09.

WIEN, BB F 6 K2 FHk R R
-8.93<<(R1+R2)/(R1-R2)=<-2.88;
0.04<d1/TTL=<0.08.

N Eﬁtiﬁﬂ‘], B 5 i AT IR 0, LA T TR T, AR O T T
o 1 1 5

Frik 28 —iE A IE N f2, FTiASE B i il 128 R3, PR &
BEAZMITH ) B R 21200 RA, TR ZE @Bl B EE N d3, FridIE L #5 k%
BENTTL, HiAE FHRAA:

1.59<f2/f<13.45;

-53.4<{(R3+R4)/(R3-R4)<-4.18;

0.02<d3/TTL<0.09.,

Wik, Bk S50 2% 52 S 2 T4k R
2.54<2/f<10.76;

-33.38<<(R3+R4)/(R3-R4)<-5.22;

0.03<d3/TTL<0.07.,

Wik, BTk =@ 5 AA SUB T 1, FARMITE T3 oy [V

JIv iR 5 = 325 B 49 (0 T 4l 28~ 4208 RS, ﬁﬁk%#Léﬂ;{%ﬂﬂjﬁmﬁjﬂz* =4 R6,
gl{%*ﬁéﬁﬁ’]%ifﬁﬁ ds, iR GOt 8 kit Z B KO8 TTL, Hili 2 Tk
R I

-8.62<f3/f<-1.13;
0.40=<(R5+R6)/(R5-R6)=<10.29;
0.02<d5/TTL<0.08.

Wik, BORBAR O 2 8 Sk 2 R A6 R
-5.38<f3/f<-1.41;

0.63< (R5+R6)/(R5-R6)=<8.24;
0.03<\d5/TTL<0.06.

5 Eﬁmﬁﬂ’] JIv IR 56 DU B B AT S 3 70, LA T ik D, AR T T A
oIt

FIT IR 25 D0 325 i 42 (0 THT 1 o 262045 2 R7, BT 56 D0 3 % 5 M TG #3601 1208 RS,
g%fﬁlﬂliﬁéﬁﬁﬁiﬂﬂi}éﬁﬁﬂ d7, FriR#R B F 5 LI E B KA TTL, Bl 2 FoIK

-6.66<f4/f<-1.46;

0.77<(R7+R8)/(R7-R8)<2.83;

0.06<d7/TTL<0.31,

Wik, Bk S50 2% 52 S 2 T4k R

-4.16<f4/f<-1.83;

1.23<(R7+R8)/(R7-R8)<2.26;
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0.09<d7/TTL=0.24.,

5 ﬁﬁtiﬁﬁ’ﬂ, IR 56 T B R A U 3T 7, ATk e, AR TR T A
9 11 T

P IR 5 TLE R R AR £S5, Pk B TOE S I T Y B R E AR08 RO, PTIR AR 1L
AR M T B 2224208 R10, TR SR TOE SR B B )R 0N d9, ik SR 0t S 8k ot
FEKNTIL B PR AN

-13.64<f5/f<-1.42;

1.74<(R9+R10)/(R9-R10)<13.54;

0.03<d9/TTL<0.18.,

Wik, Bk S50 2% 52 S 2 T4k R
-8.52<f5/f<-1.77;

2.79<(R9+R10)/(R9-R10)<10.83;

0.05<d9/TTL<0.15.,

Wiery, FrRE/NEREA RS 7, KW Ty ™ m;

Frik 55 /N4 I AR RN f6, FTIA SR /S iE S M M i il =R 2428 R11, Frid 28 /N1
AR T ) Bl SR 2R AR R12, AT B NIBE M LR E N d11, Frid 18 k%5 k0ot
AN TTL, Hi e Rk &30

0.26<f6/f<1.58;
-3.48<X(R11+R12)/(R11-R12)<-0.39;
0.03<d11/TTL=<0.14.

Wik, Bk S50 2% 52 S 2 T4k R
0.41<f6/f<1.26;
-2.18<X(R11+R12)/(R11-R12)<-0.49;
0.05<d11/TTL=<0.11.

LAk i, ik 3 5B e AR M T T 30 >y 1M1 7T

ﬁﬁL%JaLéﬁﬁﬁ/ﬁﬁﬁﬁ 7, Tk -L@ESE A L EE N d13, Frik 80t 22465 3k
a2 m KR TTL, HiER FAIRAER:

-42.45<f7/§<2.28;

0.04<d13/TTL<0.21.

PR, PR EBOLF & KPE R AR R

-26.53<f7/f<1.82;

0.06<d13/TTL<0.17.

PR, FHIRERBOLFHR KA EK TTLN T BT 7.23 2K,
PR, AR ERBOLFHR KA EK TTLN T B85 T 6.90 =K.
Pk, AR E B 5L ICE F U T EAE T 1.80.

Pk, AR S B FHEKLICE FEUNTEAET 177,

HEBHRR
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AR WA 7t BCRAE T R AR BT B SR O 22 B Sk LA A5 B e 2 e b,
A HABETE S ANE, JEHERH T HEEEIR CCD. CMOS & 5 AZ 7o 1 #4 B T4l
TG K AL A WEB HRAR B Sk

Y P B
B 1A A5 SE T A BB S Bk S MR B
M 2 2 1 PR R BOt Sk Bl A R 2N &
B 3 2K 1R BRI RO ER R
K 4 218 1 PR S BOE A B Sk 1 b il S e AR R
P 5 JE AR A I 5 SE T SR BB OE S Bk S MR B
K 6 218 5 Prn Bt A B Sk W Bl 1 B 28 &
B 7 2 E 5 PRt Bt E Sk RO 2R R
K 8 I 18 5 Pn B Ot 22 5 Sk 0 3 it J ey A2 R
9 JE A A W 5 = SE M 7 AU BB OGS Bk S MR B
1 10 2 & 9 P 45 0 22 8 Sk 1 il R 28 B
B 11 28 9 iRtk Bot 2 a kR a2 A,
12 2 9 Pras A5 0% S 8 Sk 19 I il J 32 s

AR I SE T 3

A IR H B FARTT EAC RO ITE A, T TR 45 6 PR PR AR e BT Y % sk
Bt 7 AT VEAN R B AR . SR, AU B BOR N AT DLEAR 7R AR R W] & SR T
A, O T AR E A B A R WIS Y T EORA . B, HIERA X
iéﬂﬁﬁﬂl%?L)?%iﬁ@?‘ifﬁﬂ‘ﬁ%@%%%ﬂﬂ%ﬁ% B AT A SR BLAS R BR B 2R AR 7 [ 95
CHf— SRt 7 20

ZHEME, ARERMET —FEBEAYE K 10 B1AIRARKHESE Ll
RGO F 8L 10, ZEEOEFEL 108K BN Es . AN, kgt ses .
10, HYM BG MK P EFE: Stk s1. £ —iE8 L1, 5 ZEs 12, 5 =EF5 13, F I
B LA BILIER 5. FBANER 6 LLEAELER 7. F-BiESR 7 AR Si 2 8] %
BAEETIER (filter) GF 2% 0.

BB LI APORM, BB L2 ABRME, B=0EE L3 A E M,
FVES L4 NBERIM T, HIES s NERM I, HNES 6 AEEM R, HLE
L7 R .

BB BRI F Bk 10 BN f, PR SE @8 L1 AN f1, 151<f1/f
<2.50, MUE T3 B L1 WIEE T /7. #a T RMEER, BARA R T 6k i il
Wh R, ER% &6 1 WIEET il ok, MR R ZSE R, [FE AR T8k
AR . M, B EIRBUEER, B @SRRI D2l s, Bk
A A . LIk, W5 1.52=<f1/f<2.49.

BN FRIRE — B8 L1 TS %N nl, 1.70<n1<2.20, #ME 7% — &8 L1 075
K, EHEENEANTRHBEELEE, FATFEEG2E. kK, WE 1.71<n
<2.18.

B SCFTIRSE =i 5 L3 B AR EE N 3, PP IR 26 VU3 55 L4 WU A2 N 4, 0.50 < f3/f4<<2.00,
BRFRZGEHFB RGP E 6 /1, AW IRTHE R . IER, 2 0.50<f3/f4
<1.98,

B SRR -CE R L7 M R il AR 0N R13, TR S LB R L7 AR R R

4
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44 R14, -10.00<X(R13+R14)/(R13-R14)<X10.00, & 1 5B -LiE & L7 (AR, 7E7EH
B, BfEE W) AR E, RMERN ERAbm AR E SN, RIER, HE-9.88<
(R13+R14)/(R13-R14)=<9.50.

ENPTIRE =38 13 TS £ N n3, 1.70<n3<<2.20, ME T E =& 13 1
g, FEUVEEANEAMN T REELEE, B TEESRE. Rk, #e 1.71<
n3<2.18,

MARP RGNS 10 WAER., SEFEMER. HXEEninsx. %
Bt LR K Bl R A R R R ok R, AT DU AR Ot
10 HA MR, Hi A TTL it 5Kk,

A SENE T, B B AT L1 B T A A Al Dy, (RN T A el A D M T
HAEES 7.

B iEE L1 WM R i AR R, BB —iEE LR R B R 1R R2, AR T
F5% Z A -14.28<(R1+R2)/(R1-R2)=<-2.31, S HEHIFE —BEIIR, HHEE —HH
Bete G 2O E RS ER %, LikY, -8.93<<(R1+R2)/(R1-R2)=<-2.88.

FEE LW EREE N d1, | E Sk 10 WAELKRN TTL, e FFIR
ZA: 0.02<d1/TTL=<0.09, AF T LU E#IL. REM, 0.04<d1/TTL=<0.08.

A SENE T, B BT L2 B T A A Al Dy e, RN T A el A D M T
HAEES 7.

ARG 4k 10 WAEFE N, 55 i 12 £ 2, WE FFILREA: 1.59
<f2/f<13.45, HITHFE BE L NAOLEFEBEFASHEE, ARTHELERES
g2, ik, 2.54<f2/f<10.76.

FoEE RN ZE LA RS, B EE R BN ZE LA RE, FEET
Hlk %3 -53.4<<(R3+R4)/(R3-R4)<<-4.18, & T 5% _iFH L2 WIEAR, ZEVE RSN,
BEEB kM S AR, WU ERZR M. RIER, -33.38<(R3+R4)/(R3-R4)
<-5.22,

BEE L2 W EREE N d3, | FEE Sk 10 NAELKN TTL, e FFIR
ZA: 0.02<d3/TTL=<0.09, AF T LU EMIL. REM, 0.03<d3/TTL=<0.07.

A S 7 A, 2R =B 13 W BRI FaL sl e M E, BRI

BBt Bk 10 RN f, 55 =@ 68 13 £REE 13, DL JZii 2 T 41k & K. -8.62
<f3/f<-1.13, AATRAGRE REW-FHIZMIIGE T, LARMET R . ik,
-5.38<f3/f<-1.41.

B =FEE L3 YIMITH A B 212 RS, 2R =i L3R M M Bl =15 Re, A2 T 5
K #3\: 0.40=<(R5+R6)/(R5-R6)=<10.29, Nl H Ml =& L3 KK, AR TH =
e L3 A, RN s L3 R MM RS KM FERAEANR SN 7. ik
1, 0.63<X(R5+R6)/(R5-R6)=<8.24,

F=FE BN EREENdS, HEEFEE L 10 BEZEEKN TTL, W2 FAX &
A: 0.02<<d5/TTL=0.08, A F T LI E . LIEN, 0.03<d5/TTL<0.06.

A ST, B VUEEE L4 B T A A Al Dy, AR T A el A D M T
HA 77

BARAZ 24k 10 AN f, FIUES 14 £ f4, W2 FHI RN -6.66
<fa/f<-1.46, W CEFRAEE S, H15 2 5B A B AER AR & AT AR B BUse:
ik, -4.16<<f4/f<-1.83.

SVUE L4 Y B2 R7, 2B UGB BE L4 (R M IH RO Bl 26212 RS, T2 T
F%k &R : 0.77<(R7+R8)/(R7-R8)<2.83, M EMI &LV EH L4 MR, 763 I,
MAEHE AU ERE, BENCHAIEANBESHBE., REK, 123<
(R7+R8)/(R7-R8)<2.26.

FIE S L4 W RSN d7, #5628k 10 L2 8 K8 TTL, W2 AR

5
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ZA: 0.06<d7/TTL=<0.31, AF T LU EMEIL. REM, 0.09<d7/TTL=<0.24,

A S 7 A, SR ALER LS WY T A i Al D o, AR O 30 Al AL D T
HA 77

HARAZ 2Rk 10 AR N f, 25 HiBiE s BERR fs, Wi FH AN -13.64
<f5/f<-1.42, WHELEE ISHBREITAANESBEEE LN ARAETFLE, BRIKA
ZHURE . IR, -8.52<<f5/f<-1.77.

55 TLIE R LS W THE A B R R RO, B FLIEER LS 1R 0N H Y B R 242 R10, FEAE T
R AR 1.74<<(R9+R10)/(R9-R10)<X13.54, M E ML HE A& LS IR, ZEL&ME
Bl Ah A, BE & AT Ak R, IR RN IE Bl A ARG =, kR, 2.79<
(R9+R10)/(R9-R10)=<10.83.

FRIBEE S W LR N d9, HG LS L 10 A KN TTL, e THRA
A: 0.03<<d9/TTL=0.18, AF T LI E . HLIEN, 0.05<d9/TTL<0.15.

A SENME T A, BBONIERE L6 BT Tk sl oy o, B I e AT 7T

ARG 4k 10 WEEFE N, SB/NiEH L6 £7F f6, WL FAIKARA: 0.26
<f6/f<1.58, MIICEFEWNEHE I, H15 R % H A B AER AR & B AR AR B BUsm:
ik, 0.41<f6/f<1.26.

BB Le MM R 248 R11, SFNEH Le M I th 42 R12, #H
THIRFEA: -3.48<(R11+R12)/(R11-R12)<<-0.39, MIERI & E/NEHE L6 FIBIR, %
PEYE A, RS AR R, IR XMERNE RS m ARG S N . Rk, -2.18
<(R11+R12)/(R11-R12)<-0.49.

FNEE L6 M EEE N d11, BHEFEE L 10 B EK N TTL, 2 R4
KAEA: 0.03<<d11/TTL=<0.14, AF T LY HEI . LIER, 0.05=<d11/TTL=<0.11.

Ay A, S BIE SR L7 RGN T T e AL Dy 19T T

BARAZ Rk 10 RN f, Bl L7 I 7, WE P KRR -42.45
<f7/f<2.28, WL EFEWNESHE R, 15 R 5B A BAER AR & A AR B BUs
ik, -26.53<f7/f<1.82.

FLES L7 B EEE N d13, BEOL ek 10 FIEE R KON TTL, #2 N
ZA: 0.04<d13/TTL=<0.21, AF TLU ML, LEM, 0.06<d13/TTL=<0.17.

RIHEIT R, BRI TRk 10 (OB K TILNF BT 7.23 8k, HA T
SR AL . AERE I, HEEOEREH Sk 10 625K TTL N T 8% T 6.90 2 K.

A7 A, SRBOLF Sk 10 OB F BUN TS T 1.80. ROGEL, HUERPERE
if. ki, BARME K 10 KRR FENFERSET 1.77.

Wit BB R B ERGO Bk 10 KO E R K TTL R BN, 4R/
AN Ea

TR S AT U BT AS R B R SRRt A B Sk 100 % S PR B AT S R
N REEE . R ERRE . fh AR M ERRE. o s E L B E R R AN mm,

TTL: DB K5 1388 L1 po 00 o 208 (& i il B e ), A28 mm;

DLt iy, P 32 B 14 4 00 i A/ s AR N T b3 m] DA B A S il e A /B R, DA
TR YRR T R, BARRI R SERET %, 2 RN

Rl R 2R MAKRWIE St 7 A BOEE 8k 10 BT A

[% 1]
R d nd vd
S1 oo do= -0.254
R1 3.165 di= 0.328 ndl 1.9135 vl 37.60
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R2 5.738 d2= 0.031
R3 2.778 d3= 0.395

nd2 1.5468 v2 55.81
R4 2.994 da= 0.528
R5 -78.987 d5= 0.315

nd3 2.0017 v3 20.71
R6 9.108 d6= 0.025
R7 23.602 d7= 1.015

nd4 1.5468 va 55.81
R8 6.252 d8= 0.028
R9 3.617 do= 0.561

nd5 1.6407 v5 23.82
R10 2.895 d10= 0.038
R11 2.239 dl1= 0.438

nd6 1.5462 v6 55.82
R12 -31.831 d12= 0.229
R13 1.807 d13= 0.898

nd?7 1.5363 v7 55.69
R14 1.445 d14= 0.540
R15 oo d15= 0.210

ndg 1.5183 vg 64.17
R16 oo di16= 0.991

Hrb, B 5W&XWMT.
s1 DG,
R G2 TH Ml 2242 OB BRI A ol il e e AT
R1 3 @B L1 WM ) il 2248
R2 3B BB L1 IR0 T 0 i 22242
R3 3 & B L2 MM ) il 2248
R4 58 BB L2 IR0 T 0 il 22042
RS 3 =& B L3 M MITH v il 22455
R6 :3F =& HE L3 MR M i il 2242
R7 V&S L4 M r il 2248,
R8 SEVUEHE L4 IR M I i i 22242,
RO 3 L@ HE LS MMMl i h 2 42,
R10 :3f FLiFE 6% LS M50 iy il 38 2 42
R11 BB NIEGE L6 B4 N i il 2 2242,
R12 : /NI HE L6 MR O T f ih 32 20 A2
R13 :SE-LE B L7 B4 M0 THD o i 22242
R14 -G 5 L7 B4R 00T R il 32 20 42
R15 G5 LU A GF (4 Ml /) il 26 2 4%
R16 DG U8 A GF BN THT f il 28248
d  SEERH LEESES 6 B,
do: JERE s1 2% B4 L1 A9 A b e

~.

&
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dl:
d2:
d3:
d4:
d5:
dé6:
d7:
d8:
d9:

d10:
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[ 2]
4 HE 2R 2 EERTH R 2L
k A4 A6 A8 A10 A12 Al4 Al6

Ry | 5-4660E-0 | -7.6530E- | -19415E- | 2.2693E-0 | 9.4677E-0 | -7.2005E- | 1.6283E-0 | 1.4202E-0
1 03 03 4 4 04 4 6
Ry | "2-1786E+ | -2.9383E- | 3.3430E-0 | -1.7802E- | 5.4060E-0 | -1.1254E- | 3.4037E-0 | -5.7485E-
01 02 2 02 3 03 4 05
Ry | 2-1753E+0 | -7.2024E- | 5.6229E-0 | -3.0692E- | 1.0538E-0 | -4.0671E- | 1.2306E-0 | -3.2946E-
0 02 2 02 2 03 3 06
R | 4-1342E+0 | -2.2785E- | -3.9444E- | 6.0281E-0 | -9.1430E- | 6.8399E-0 | -2.7421E- | 4.5719E-0
0 02 02 2 02 2 02 3
R | -6-1080E+ | -7.5636E- | 6.2550E-0 | -1.5032E- | 1.6592E-0 | -1.0337E- | 3.4989E-0 | -4.3630F-
03 02 2 01 1 01 2 03
Rg | “6-6140E+ | -6.5637E- | 1.0163E-0 | -1.8078E- | 1.6805E-0 | -9.0066E- | 2.8010E-0 | -3.8172E-
01 02 1 01 1 02 2 03
Ry | 1-4679E+0 | -4.1019E- | 8.9093E-0 | -1.0714E- | 6.2014E-0 | -1.6809E- | 2.0792E-0 | -9.5610E-
2 02 2 01 2 02 3 05
rg | "1-1588E+ | -1.1544E- | 4.6673E-0 | -2.8311E- | 9.9993E-0 | 5.8223E-0 | -1.3496E- | 2.7614E-0
03 01 2 02 3 4 03 4
Rg | "20477E+ | -1.0224E-| -2.2936E- | 3.8190E-0 | -3.7936E- | 1.7058E-0 | -3.4862E- | 2.7134E-0
02 02 02 2 02 2 03 4
R1 | -3.4054E+ | -1.0185E- | 5.0815E-0 | 1.3846E-0 | -2.9953E- | 1.3005E-0 | -2.3795E- | 1.6459E-0
0 01 01 2 2 02 2 03 4
R1 | -9.6604E+ | 2.6455E-0 | -1.0165E- | 8.4289E-0 | -3.8011E- | 8.8682E-0 | -1.0239E- | 4.9320E-0
1 00 2 01 2 02 3 03 5
R1 | 7.9447E+0 | 8.6826E-0 | -1.1910E- | 7.1141E-0 | -2.3291E- | 4.2707E-0 | -4.0695E- | 1.5513E-0
2 1 2 01 2 02 3 04 5
R1 | -2.9269E+ | -1.6138E- | 4.5826E-0 | -4.6126E- | -1.6530E- | 7.7738E-0 | -6.3161E- | 1.6987E-0
3 00 01 2 03 04 5 06 7
R1 | -2.5520E+ | -9.4778E- | 3.4255E-0 | -7.7323E- | 1.0692E-0 | -8.7528E- | 3.9029E-0 | -7.3085E-
4 00 02 2 03 3 05 6 08

Hod k2 R R % A4 A6, A8, AL0.AL2. AL14. AL6 2 IEERTH & %L,
H &

y=(x%/R)/[1+{1-(k+1)(x*/R2)}/2]+Adx*+A6X°+A8x3+A10x'®+A12x 2+ A14x“+A16x 6
(1)

N EFE WL, %A & BT R ARER 1 8 Bk~ () T PR B ARER T . B2, Ak
AR T %23 (1) R R (9 R R 2 30208 50

# 3. RapnHARPE—95 7 AMEZEEHE L 10 % FE 50 il s Bl
IE St Hs . Ko, PIR1. PIR2 il ARERE — &S L1 M4 AR M,  P2R1.
P2R2 7 HIMXER 2 i L2 iy o A& M, P3R1. P3R2 43 IR E =& L3 Y
T AN MITH, PAR1. P4AR2 43 AIAREREE DUiE 5 L4 W9 i AR MIHi, P5R1. PSR2 47
WA RS FOE S Y AR, P6R1. P6R2 7 MM R /NiE S Le 1My (I i A0
BMIE, P7R1. P7R2 /AR E L& L7 M m A M. “ sl S8 #4670
LU Ry % 33 R AR T T W L s il T B ROk 10 b R E MRS, O
T ok N B Sy 530 B 2 T P VI B S B O 2R sk 10 e SR B

[% 3]
SO A | ML E 1 | Rl SALE 2
P1R1 0 0 0
P1R2 0 0
P2R1 0 0
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P2R2 0 0 0
P3R1 0 0 0
P3R2 1 0.745 0
P4R1 0 0 0
P4R2 1 0.395 0
PSR1 1 0.925 0
PSR2 2 0.955 1.935
P6R1 2 1.275 2.035
P6R2 2 0.345 0.895
P7R1 2 1.055 2.115
P7R2 1 2.175 0
[% 4]

GRS | GRS E 1 | SEATALE 2 | A E 3 | BAE 4
P1R1 0 0 0 0 0
P1R2 0 0 0 0 0
P2R1 0 0 0 0 0
P2R2 0 0 0 0 0
P3R1 1 1.175 0 0 0
P3R2 2 0.435 1.185 0 0
P4R1 2 0.755 1.055 0 0
P4R2 2 0.205 1.445 0 0
PSR1 2 0.435 1.565 0 0
PSR2 2 0.415 1.685 0 0
P6R1 2 0.695 1.835 0 0
P6R2 4 0.185 0.675 1.895 2.145
P7R1 3 0.535 1.575 2.785 0
P7R2 2 0.785 2.835 0 0

B2 3 9l T KN 650.0nm. 610.0nm. 555.0nm+510.0nm A1 470.0nm
FIe 28— F ARG FEL 10 B GE ARz rnEl. B 4T
AT, KN 555.0nm BIOGE T B — S IR O 5 Sk 10 )5 B3 il A AR R
=B, Blamizmth s 2BIVKFRBISIM,TEFT RIS,

" Ja LR 13 7R & S 1023 o B R UE 5 2 R b O 19 2 0 X R R

R 13 PR, A — S Oy SR e A AR R

FEARSE 7 A, iR B2 B kA BER N 2.725mm, £MWHE &N
4.000mm, X AL WA 79.68, T M. HE, HAb. WS EBEFRSFNE,
HEA T K062 Rk

CH SRt 7 20O

Bk T RSB Sy NEAME, /5 X EE LT AME, LT R
S AR K

F5. RenmnHARKIPE il RGN 5k 20 B ITEHE.
[% 5]
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d nd vd
S1 do= -0.255
R1 3.051 dil= 0.377
ndl 2.1584 vl 50.73
R2 4.045 d2= 0.025
R3 2.535 d3= 0.313
nd2 1.5468 v2 55.81
R4 3.061 da= 0.498
R5 11.274 d5= 0.344
nd3 1.7100 v3 30.24
R6 4.992 d6= 0.043
R7 25.911 d7= 1.339
nd4 1.5468 v4 55.81
R8 5.514 d8= 0.018
R9 3.495 do= 0.390
nd5 1.6407 v5 23.82
R10 2.168 d10= 0.018
R11 2.050 dlil= 0.516
nd6 1.5462 v6 55.82
R12 7.586 d12= 0.018
R13 1.431 d13= 0.938
nd7 1.5363 v7 55.69
R14 1.758 di4= 0.537
R15 oo di15= 0.210
ndg 1.5183 vg 64.17
R16 oo di16= 0.988
6 78 AR BT SE sty sUM SRR 8 Sk 20 &0 B I AR BRI 0
[% 6]
[5 £ 22 4L AFER I R AL
k A4 Ab A8 Al10 Al12 Al4 Ale
R1 6.3165E-0 | -6.5800E- | -2.0800E- | -5.8000E- | 8.5400E-O | -8.2000E- | 1.6100E-O | -3.7000E-
1 03 03 05 4 04 4 06
R2 -8.7268E+ | -3.0860E- | 3.2297E-0 | -1.8960E- | 5.5480E-O | -1.3100E- | 3.4200E-O | -4.5000E-
00 02 2 02 3 03 4 05
R3 1.9252E+0 | -8.7120E- | 5.8763E-0 | -3.3890E- | 1.0035E-0 | -4.4200E- | 1.4270E-0 | -3.0000E-
0 02 2 02 2 03 3 05
R4 4.2744E+0 | -1.3110E- | -3.8710E- | 6.3345E-0 | -9.6460E- | 7.2306E-O | -2.9810E- | 5.1240E-0
0 02 02 2 02 2 02 3
RS -1.1249E+ | -8.8670E- | 6.5529E-0 | -1.5385E- | 1.7492E-0 | -1.1126E- | 3.7195E-O0 | -4.4800E-
02 02 2 01 1 01 2 03
RG -4.7062E+ | -6.2550E- | 1.0516E-0 | -1.8840E- | 1.7756E-O | -9.5640E- | 3.0262E-O | -4.2400E-
01 02 1 01 1 02 2 03
R7 2.7393E+0 | -3.5340E- | 9.4405E-0 | -1.1091E- | 6.5194E-O0 | -1.8060E- | 2.1850E-0 | -9.8000E-
2 02 2 01 2 02 3 05
RS -1.2328E+ | -1.1924E- | 4.5889E-0 | -2.9240E- | 1.0717E-O0 | 6.4200E-0 | -1.4800E- | 2.8200E-0
03 01 2 02 2 4 03 4
RY -2.8022E+ | -2.2160E- | -2.3850E- | 3.9223E-0 | -4.0230E- | 1.8156E-0 | -3.7500E- | 3.0200E-0
02 02 02 2 02 2 03 4
R1 -1.7716E+ | -1.0312E- | 5.2545E-0 | 1.4551E-O | -3.1530E- | 1.3859E-0 | -2.5700E- | 1.7800E-O
0 01 01 2 2 02 2 03 4
R1 -6.0725E+ | 2.4421E-0 | -1.0216E- | 8.8110E-0 | -4.0080E- | 9.4360E-0 | -1.1100E- | 5.3300E-O
1 00 2 01 2 02 3 03 5
R1 -1.7266E+ | 7.8878E-0 | -1.2327E- | 7.4083E-O | -2.4530E- | 4.5550E-0 | -4.4000E- | 1.7000E-O
2 02 2 01 2 02 3 04 5
R1 -4.0804E+ | -1.6099E- | 4.7083E-0 | -4.8100E- | -1.7000E- | 8.2800E-0 | -6.8000E- | 1.8500E-0
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00 01 2 03 04 5 06 7
R1 | -2.0213E+ | -1.0220E- | 3.5820E-0 | -8.0600E- | 1.1260E-0 | -9.3000E- | 4.2000E-0 | -7.9000E-
4 00 01 2 03 3 05 6 08
F 7. K8 AKRWPE — 9y XM EAGO6EHE L 20 & FE S Rl ALl
OF e BT R .
[ 7]
S AN | A E 1 | kT E 2
P1R1 0 0 0
P1R2 0 0 0
P2R1 0 0 0
P2R2 0 0 0
P3R1 1 0.505 0
P3R2 2 0.915 1.225
P4R1 0 0 0
P4R2 1 0.395 0
PSR1 1 0.775 0
PSR2 1 1.165 0
P6R1 1 1.385 0
P6R2 2 1.125 2.295
P7R1 2 1.065 2.115
P7R2 1 2.035 0
[ 8]
GEAAEL | A E 1 | A E 2
P1R1 1 1.315 0
P1R2 1 1.095 0
P2R1 0 0 0
P2R2 2 1.025 1.105
P3R1 2 0.295 1.195
P3R2 2 0.525 1.105
P4R1 0 0 0
P4R2 2 0.195 1.545
PSR1 2 0.355 1.645
PSR2 2 0.475 1.865
P6R1 2 0.755 1.895
P6R2 2 0.685 1.915
P7R1 2 0.525 1.565
P7R2 1 0.775 0

B

B 6.8 7 MR 73K N 650.0nm. 610.0nm. 555.0nm.510.0nm A1 470.0nm
FIdege il o — s F ARG FE L 20 BB EL AERAaERER. K 8 T
AT, KN 555.0nm KDL A IS B s T SRR AR L 2E 8k 20 J5 RO i R I AR R

R 13 PR, A6 e Oy SR e A AR R

FEARSE 7 A, g Bt 2B kA ER N 2.704mm, W mE &N
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4.000mm, Xt MBI fN 79.68°

1k, H R A TS 0t A R A

U
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Folh b RSN EAR 2 T b

(B =5 hie 77 2O
ST S B S SRR, e XEE sy ME, LR R
ﬂ&ﬁﬁﬁo
9. K 10 n AR E =S 7 AR BOL 2 8 Sk 30 1w TR
[ 9]
R d nd vd
S1 oo do= -0.236
R1 3.045 dl= 0.396
ndl 1.7154 vl 53.94
R2 4.532 d2= 0.097
R3 2.442 d3= 0.235
nd2 1.5468 v2 55.81
R4 3.369 d4= 0.414
R5 7.363 d5= 0.275
nd3 2.1584 v3 50.73
R6 5.490 d6= 0.180
R7 12.357 d7= 0.715
nd4 1.5468 vd 55.81
R8 3.793 d8= 0.022
R9 5.028 d9= 0.779
nd5 1.6407 v5 23.82
R10 2.786 d10= 0.045
R11 1.631 dll= 0.577
ndé 1.5462 v6 55.82
R12 -6.233 d12= 1.349
R13 -17.440 d13= 0.464
nd7 1.5363 v7 55.69
R14 2.441 d14= 0.341
R15 oo d15= 0.210
ndg 1.5183 vg 64.17
R16 oo dle6= 0.223
10 N AR R B AR = st 7 R B O 45 Sk 30 A %0 BE 09 FR B AR .
[ 10]
[ #E 2 AL ek R
k A4 A6 A8 A10 Al2 Al4 Al6
R1 8.7989E-0 | -8.8252E- | 7.4388E-0 | 3.4033E-0 | 8.7112E-0 | -6.1601E- | 2.2749E-0 | 8.9797E-0
1 03 4 5 4 04 4 6
R2 -2.1850E+ | -3.2564E- | 3.3934E-0 | -1.6253E- | 5.9417E-0 | -1.1758E- | 2.7302E-0 | -1.9496E-
01 02 2 02 3 03 4 05
R3 1.2755E+0 | -1.0406E- | 5.6686E-O0 | -2.9244E- | 1.0842E-0 | -3.9450E- | 1.1992E-0 | -2.1193E-
0 01 2 02 2 03 3 04
R4 5.1433E+0 | -3.7302E- | -3.2239E- | 6.4988E-0 | -8.9551E- | 6.7268E-0 | -2.7500E- | 4.6483E-0
0 02 02 2 02 2 02 3
RS -6.8793E+ | -6.3127E- | 6.6466E-0 | -1.5046E- | 1.6460E-0 | -1.0273E- | 3.4608E-O | -4.5549E-
01 02 2 01 1 01 2 03
RG -4.0383E+ | -8.5858E- | 1.0335E-0 | -1.7913E- | 1.6593E-0 | -8.9821E-| 2.7675E-0 | -3.7152E-
01 02 1 01 1 02 2 03
R7 -7.6073E+ | -5.9741E- | 9.3236E-0 | -1.0542E- | 6.1939E-0 | -1.6733E- | 1.9336E-0 | -2.0802E-
02 02 2 01 2 02 3 04
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RS -2.8996E+ | -1.3182E- | 4.5614E-0 | -2.8359E- | 9.8895E-O | 5.5914E-0 | -1.3384E- | 2.7982E-0

03 01 2 02 3 4 03 4
R9 -6.3171E+ | -7.4895E- | -2.3389E- | 3.7636E-0 | -3.7546E- | 1.7167E-0 | -3.3523E- | 2.7477E-0

03 02 02 2 02 2 03 4
R1 -1.4237E+ | -1.1862E- | 5.1851E-0 | 1.4726E-0 | -2.9639E- | 1.2877E-O0 | -2.3640E- | 1.6558E-0
0 01 01 2 2 02 2 03 4
R1 -9.9553E+ | 1.5858E-0 | -9.0918E- | 8.3499E-O0 | -3.7998E- | 8.7991E-0 | -1.0074E- | 4.8944E-0
1 00 3 02 2 02 3 03 5
R1 -4.7024E+ | 7.1487E-0 | -1.1549E- | 7.1179E-O0 | -2.3158E- | 4.2247E-O0 | -4.0504E- | 1.5393E-0
2 00 2 01 2 02 3 04 5
R1 -7.0275E+ | -1.5646E- | 4.5723E-0 | -4.5919E- | -1.6392E- | 7.7144E-0 | -6.2595E- | 1.6646E-0
3 03 01 2 03 04 5 06 7
R1 -4.8935E+ | -9.6518E- | 3.5756E-0 | -7.7893E- | 1.0539E-O | -8.6453E-| 3.9180E-0 | -7.5003E-
4 00 02 2 03 3 05 6 08

R11. R 12 n AR WIEE = St 7 AURI AR 06 52 8k 30 P %38 5 1 S it Rl B

B BF v B .
[£ 11]

AN | R A E
P1R1 0 0
P1R2 0 0
P2R1 0 0
P2R2 0 0
P3R1 1 0.705
P3R2 1 0.755
P4R1 1 0.635
P4R2 1 0.335
PSR1 1 0.345
PSR2 1 1.005
P6R1 1 1.255
P6R2 0 0
P7R1 0 0
P7R2 1 1.385

[£ 12]

GEAAEL | A E 1 | A E 2
P1R1 0 0 0
P1R2 0 0 0
P2R1 0 0 0
P2R2 0 0 0
P3R1 2 0.415 1.225
P3R2 1 0.435 0
P4R1 1 0.305 0
P4R2 1 0.135 0
PSR1 1 0.135 0
PSR2 2 0.465 1.575
P6R1 2 0.615 1.795
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P6R2 0 0 0
P7R1 1 1.575
P7R2 1 0.605

K10, & 11 Al T KN 650.0nm.  610.0nm.  555.0nm. 510.0nm Al
470.0nm AT 58 =525 H R TEG L Z 5K 30 FMHAEEL AR AERE
K. @3{]12 UllJéRHjT, H KN 555.0 B4 55 = 9ty B ERAG L 28 3k 30 5l
Fe Wi R = .

LA 3% 13 #2218 Bk K AF 20 7 A Sy b X B2 % 6 NI e . B4R, &
St 7 IR B = R Gt e Bk iy

FEARSEN 7, iR Bt 2B kA ER N 2.683mm, £WHE &N
4.000mm, XL HFMS AN 80.21° , M. MW, Mk, MAEEET S
1k, H R A TS 0t A R A

[£ 13]
SRSk SEREf 1| sEEsf 2 | S 3
f 4.769 4.728 4.695
f1 7.250 8.910 11.675
f2 42.752 22.261 14.900
f3 -8.068 -12.912 | -20.226
f4 -15.883 | -13.115 | -10.313
f5 -32.523 | -10.068 | -11.283
f6 3.847 4.980 2.430
f7 -101.218 | 7.172 -3.960
f12 6.006 6.324 6.637
FNO 1.75 1.75 1.75
f1/f 1.52 1.88 2.49
nl 1.91 2.16 1.72
f3/f4 0.51 0.98 1.96
(R13+R14)/(R13-R14) 8.98 9.75 0.75
n3 2.00 1.71 2.16

A AR ) A RN G P DL, DA % St 5 o S LA S W R R AR S
iqg’ ﬁﬁﬁi%)@ﬁﬁﬂiﬂ, A] LLZE T 2 AT X AR 5 R 2 AR, DA O B AR A B
(iRAIEAE R
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BRI 2R

1. B HL, HARFEE T, Pk Bt ek, Q%TJ”JE@TJ”JW}?
T BER, BB, BoER, BNER, BHER, BAER, UAKELE
555

iR Gk EE A f, TR - BENERN L, TR =B8N ER
K f3, FRRAE UGS N f4, TR — B s =N nl, ke =& 8004t
FON n3, FriRSE-LiE s M i 224508 R13, ATIR 55 LB B AR O 1 Bl RN
R14, e F¥|x ZA:

1.51<f1/f<2.50,

1.70<n1=2.20,

0.50=<f3/f4=<2.00;
-10.00=<X(R13+R14)/(R13-R14)<10.00;
1.70<n3=<2.20.

2. RIEAAER 1 iR R BOLF 8k, LR T, Pk £ 06 52 8 ki 2
WEIES 3"

1.71<n1<2.18;
0.50=<f3/f4<1.98;
-9.88<(R13+R14)/(R13-R14)=<9.50;
1.71<n3=<2.18.

3. RIEAAESR 1 iR BOL# 8k, LA T, k% SR A L
P73, HA O bl M, AR T ke [

JiT i 5 — 3% 2 40 N D R ol R AR08 R, ﬁ)fl.?ﬁ 75 A% MU T A |l 2R 4208 R2,
ﬁﬁ%ﬁ?%%?%%ﬁ‘]%%%ﬁﬁ TTL, AP %6 — B s a i EJE 508 d1, Haie
ﬁl ; SR

-14.28<(R1+R2)/(R1-R2)=<-2.31;

0.02<d1/TTL=0.09.

4. MRIEBOR ER 3 ik Bt 28 Sk, HAFALE T, ik BOot 2 6k 2
WEIES 3"

-8.93<(R1+R2)/(R1-R2)<-2.88;
0.04<d1/TTL=0.08.

5. MRIEAAER 1 R BOL Bk, HRAAE T, ks s R A B
P73, HA O bl M, AR T ke [

PR 5 BB R AR DN f2, Pk 56 Be A O R il R R AR08 R3, ITIREE T
BRI Y il R AR08 R4, IR S B BER A B JE RN d3, iR R AR 00 SE B kR b S
BN TTL, H e Tk &K

1.59<f2/f<13.45;
-53.4< (R3+R4)/(R3-R4)<-4.18;
0.02<d3/TTL<0.09.

6. MRIEAAZR 5 Pri’ R BoOt 28k, HEFMLAE T, ik R 068 kil e
WEIES 3"

2.54=<f2/f<10.76;
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-33.38<<(R3+R4)/(R3-R4)<-5.22;
0.03<d3/TTL<0.07.

7. RIERAER 1 PR BOL Bk, AT, ik =S A U
P73, FARMTE - 3 ko [ T

JIv iR 5 = 325 B 49 (0 T 4l 28~ 4208 RS, ﬁﬁk%#Léﬂ;{%ﬂﬂjﬁmﬁjﬂz* =4 R6,
gl{%*ﬁéﬁﬁ’]%ifﬁﬁ ds, iR GOt 8 kit Z B KO8 TTL, Hili 2 Tk
R I

-8.62<f3/f<-1.13;
0.40=<(R5+R6)/(R5-R6)=<10.29;
0.02=<d5/TTL=0.08.

8. MRIEAAZR 7 rik R BOLF Bk, LR T, Pk $42 06 5 8 ki a2
WEIES 3"

-5.38<f3/f<-1.41;
0.63<(R5+R6)/(R5-R6)=<8.24;
0.03=<<d5/TTL=0.06.

9. MRIEAAER 1 ik BOLZ Bk, HRALAET, ik NS e R A 7
P73, HA O bl M, AR T ke [

Jiv ik 565 DU 3 B 4 000 TIPS otf 26 o A2 0 R7, O B DU O B AR N0 T (1 ft 2R 4208 RS,
g%%lﬂliﬁéﬁﬁﬁiﬂii}éﬁﬂﬂ d7, FridfEBota k2 B Ky TTL, Hii e FoIk
SR

-6.66<f4/f<-1.46;
0.77<(R7+R8)/(R7-R8)=<2.83;
0.06<d7/TTL<0.31.

10. MR ZR 9 Prik R B Oe 28 Sk, HAFALE T, Frid S8 00 22 6 ki 2
WEIES 3"

-4.16<f4/f<-1.83;
1.23<(R7+R8)/(R7-R8)<2.26;
0.09<<d7/TTL=<0.24.,

11. RIFEBOM ER 1 ik g Boe sk, RALAET, ks g s R A fuUE
P73, HA O bl M, AR T ke [

Frid 28 BB (A2 0y s, Frid 28 HE B M o il 22242 9 Re, AR 55 L3
'%M%TJ”JEE’JEIHK# £ N R10, FTiR%E HLEBE MM LEF N d9, ARG 8 LKL
BN TTL, Hil 2 Fo16 &R

-13.64<f5/f<-1.42;
1.74<(R9+R10)/(R9-R10)<13.54;
0.03<d9/TTL<0.18.

12. RPN ER 11 Prik i Bot 28k, HREAE T, ik 548 0 52 8k i
AT AIR #

-8.52=<f5/f<-1.77;

2.79<(R9+R10)/(R9-R10)<10.83;
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0.05<<d9/TTL=0.15,

13. MRAEBM ER 1 ik g Goe sk, HSALET, ik B A A 1L
Y173, A O 3 Ak Al i

Frik 55 /N4 I AR RN f6, FTIA SR /S iE S M M i il =R 2428 R11, Frid 28 /N1
AR T ) Bl SR 2R AR R12, AT B NIBE M LR E N d11, Frid 18 k%5 k0ot
AN TTL, Hi e Rk &30

0.26<f6/f<1.58;
-3.48<(R11+R12)/(R11-R12)<-0.39;
0.03<d11/TTL<0.14.

14, RIEBOM ER 13 Prik i Bot 28k, LA T, ik 548 06 52 6k i
AT AIR #

0.41<f6/f<1.26;
-2.18<(R11+R12)/(R11-R12)<-0.49;
0.05<d11/TTL<0.11.

15. RIFEBM ER 1 ik g GOoe sk, HRALE T, ik -CE s @ 0w
ATl g 1M1 T

Pk 56 -GBS RN 7, Pk %6 L@ Sinuih B JE 0N d13, Pk $13 0t 26k
Motz B Koy TTL, HE Folx AR

-42.45<17/f<2.28;

0.04=<d13/TTL=:0.21,

16. RN ER 15 Pri’k s Bot 28k, KA T, ik 548 0 52 6k
AT AIR #

-26.53=<17/f<1.82;

0.06=<d13/TTL=0.17,

17. RIEBORIE R 1 R8G5k, KRR T, ridiR ot 25 kit
FRKTTLATEET 7.23 22X,

18. IR FIE R 17 Frid Bk, HEFEAE T, ridfHB s k1
kK TTL/ T EE T 6.90 =K.

19. MRIFEBORFER 1 iR G268 K, HRAEE T, ridiR ot s kit
i F AU T ST 1.80,

20. MRAEBCFIE R 19 T RGO E 8L, HIEEET, kG b8 ki
GHE FENTEEET 177,
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