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An optical lens including a first lens group and a second lens group is provided. The first lens group is
located between a magnified side and a minifiedside. The first lens group has a negative power and includes
afirstlens. The first lens is a plastic aspherical, and new moon-like lens. The first lens has a negative power
and a convex surface facing the magnified side. The second lens group is located between the first lens
group and the minified side. The second lens group has a positive power. The second lens group includes
a second lens, a third lens having a negative power, and a fourth lens. The abbe numbers of at least three

lenses are larger than 20. The material of at least one lens is glass. At least one lens is a spherical lens.
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[332]) An optical lens including a first lens group and a second

‘ lens group is provided. The first lens group is located between a
magnified side and a minifiedside. The first lens group has a
negative power and includes a first lens. The first lens is a plastic
aspherical, and new moon-like lens. The first lens has a negative
power and a convex surface facing the magnified side. The second
lens group is located between the first lens group and the minified
side. The second lens group has a positive power. The second
lens group includes a second lens, a third lens having a negative

power, and a fourth lens. The abbe numbers of at least three
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lenses are larger than 20.

At least one lens is a spherical lens.
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The material of at least one lens is glass.
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[0002] FEZEHRAEARKMAVES » BuBEEH (digital video
camera, DVC) K tH1#% (digital camera, DC) EERBEECW
wEMER > WUHREZHEANEERF EEZHREETHIX
G I Z — R SEER O DU R R UR WA (R S R e BUE B 1y 7
& JCfF (Charge Coupled Device, CCD) |t - fE4h » MFEREER
® EECABEHERREEDZENESE - AMIHRER(E R

EHENERTBRES -  EWEESEFRNEREF > KBLFE
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S BEE—EE - S AEAMEERE  HHAMEE A
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WU G 2<L/D<4 X5 Hb L AN BEENEE D hEE
RSB H AR ERE - LEEEEPEL S EBENEEBA
B20 BO—EBEENMEREE BV EEHEBREEE -
[0006] # ¥t it - 7E A S5 B8 Y S W HE O b - e 2248 0 > 343
WO TR EE  RETR AR - NEAE  HEME  BEE @
7 RKE S EWEREBEENERT  RELFHBRLE -
[0007) o 3 A 85 59 0 - 45 O (R B G S R 5 1 + S BB
WHEH) - WE S FT I B AR T -

QEEGEEED |
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1A ZARZH—FHANCSHRENHEREE -

F2H 415 HEHREE)
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4B~ [E 4C K& 4D KE 4A T A EHEHRE NS EFTRE
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[0009] FRAAZEIH AT R EMEMAE - RN > D

ThesZBAZLEERAFMERHAT KA FENENR -

UTERG PR FmAE o £, T T TR, "1k
STELE ER2ERMEXNTGE - Wt EANITE

FAEEZ R ZKER B - T IR 2R PR il A 3% B -

[0010] 1A %ZE%EU%B’J*%BEWE’J%%%EEE’NE%%%% ° 55

SUEE 1A RERFIOIECEHETE 100 L 7 RCKHI (I H1)OS Bl 45/

Bl HNIS 2 - XE2HEE 100 BIEEFARECENSE —EHEH

110- EFIEENERE ZEHEF 120 DLKSEE S(Stop) - FE—FE iR

FIH 15 HEHRASB)
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B¥ 110 ﬁlﬁ’\ﬁijﬂﬂﬂ OS BAJEPE S 2R - 55 “IE R EF 120 L it S
P/ NANIS ZF - EARRSI® > £ EHE 110 BREERAA
OS ZEH/MAI ISE—FHF(LD112 ~ BAHEHFE(LS)114 > HJEEEAMK
Fha - IE - BEHREAFEEIRM OS Z4 /A IS E - FE R
(L2)122 ~ B ZIEH(L3)124 DR V0E S (L4)126 » HE K E KFF

BRE-&-F -
[0011) 7EARBHFIE » 5—iESE 112 BEMAH OS BEEHE S
BV o B EE 122 AR AH OSHET SS B TE - 5nE 0 @

o114 ?’%’@ NEG - AEAEH S B BE - B URE
FEERREEE - F— $H BSSURBNBHEEIEL=

EEETHEBEE - fluw EH - FEZDKREUEHEEY
A B 122 EWEAE S — EhH - E - E=D

KEUERE E&E{iﬁfﬁﬂ’ﬂﬁﬂﬁﬁﬁ(/&bbe Number) K f2 20 -
[0012] HEARFEMHAIS > HEHFHHE 100 FELLTHRE(DEME)

2<L/D<4 (1) .
F<2.5 (2)
L<20 Z 3k (3)
0 =3k <t<0.02 =k (4)

[0013] Eo - L BLEHRE 100 (9EE - At A 5 —EH
112 iR HE S1 £& f%ﬂi/ﬁﬂa%z}ﬂﬂ%ﬁﬁ 140 HYEEBE - D B &R
AEsZ AP HE 140 WHARNKRE - F BOUEE > t HOCRERE
100 tHE R AT ROCLL R AT ALIM I IR RS & - JC 28258 100 fH Y

FAH IS HEHERAS)
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RERYHE —EE > L2 100 HENRITLIINEE S —KE
W& A RE B BN YE 22 820 100 AH ¥ 5 T RO PA R AT 4D S S Y &R BE {m
BE - -O—% & LM EGFILEHEEE 100 TLHERESCERK
s TEARRFHNXEREME EXEREIT - XL2EHE 100
HE PR BRI N EEREE/N AIBZAEREE -
[0014]) g4 » EAREHGIF > 45/ E IS TR BEIHFE 130 LK
EALRCNEE HGFEERS 140 FHEE 130 URNEZEREH
120 BApk (& i 140 2 [ - 3 E 130 EAMKRE SI11 8 S12» J¢
245 0E 100 AP e BN A& | 140 £ -

[0015] DI THAAEBLRLE ARG RAIEEHFEE 100 F RN & E
ERABNEEBELR

(F£—)
gkqE | R
%@ = =5 A
. (ZH (ZHK Pt | fEE #HaE
A=k
/mm ) /mm)
S1 6.07 0.78 1.53 56.28 L1
S2 1.45 2.11
33 124.83 2.70 1.64 23.97 L5
S4 -4.48 0.81
S R K 0.10 Stop
85 47 [ A 2.05 1.73 54.68 L2
S6 2.84 0.10
37 -1.85 0.55 1.64 23.97 L3
S8 10.64 0.10

F5SHE - HI5 HEHRASE)

L04208858C8-0
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S9 3.13 2.16 1.53 56.28 L4
S10 -2.70 3.69

S11 HEFR K 0.7 1.52 64.17 I s
S12 | #E[RK 0.01

[0016] fE&—rth - RIIERIEMEMBEMN i A L HEGIE
B o BEIAGR 0 RE SI ZRME - MRE S| BRE S2 MK A
LT EGER - PR RSBEAEESEE - TR
FRE HEREROBHENSEN - W EF—F > XE @
S1- 82 RE—EH 112 WWRE > RE S3- 54 RELBH 114
2 AFE  KE S5 S6 BE TEH 122 YMEH » RE S7 - S8
BESHESE 124 ZWHRE - FE S9 - S10 BEIES 126 ZHWE
.

[0017) FEAEFF » S1~S2-S3-S4-S7-S8-S9-S10 A
JEERTE > HE A FHIAR (DR -

2
cr

Z

= + Ayt + At A+ A+ A+ A,
1+ I—(+h)c? T T e e O

+ A+ A
[0018) EittgARh » Z Bkl A 2 REE (sag) > ¢ B
JBRE (osculating sphere) HYKE > BIBY -tk RBEF 8l A f i
BEQ (MNF—W S E S4 LR ST F S10 AL BB - k
£~ RENEHS (conic) » 1 RIBRESE - BB R BEEPLAEEE
SHTEIE + 7 Az Ass Ac> As> Aro~ Arz~ Ave Avg... B IEBR i {48 (aspheric

coefficient) FEARF B AR A2 B 0 TR ZF LAY Z L8R EH 100

Fo6H - 15 HRYERASE)
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FRMESIZES4LKE STE SI0ISEE -

(&RI)
Z e
JEEREm S 158 As 158 As 128 As
HE k

S1 0 5.477E-03 |-2.731E-03 4.279E-04

S2 -0.642 1.531E-02 -3.000E-03 | -1.818E-03

S3 0 -1.933E-04 | -2.153E-03 7.752E-04

S4 0 3.790E-03 -4.249E-03 3.005E-03

S7 0 9.753E-02 -6.927E-02 4.225E-02

S8 0 6.048E-02 -7.285E-02 4.910E-02
. S9 0 -2.734E-02 | -1.281E-02 1.251E-02

S10 0 6.355E-03 -4.401E-04 5.980E-05

IEBRESE | (REL A %8 A B A 58 Ass

S1 -3.463E-05 1.240E-06 1.846E-09 -9.068E-10

S2 5.663E-04 -9.721E-06 | -9.011E-06 0

S3 -1.391E-04 | 4.881E-06 -3.224E-07 0

S4- -1.244E-03 2.579E-04 -2.138E-05 0

S7 -1.225E-02 7.443E-04 2.490E-04 0

S8 -1.744E-02 3.063E-03 -2.099E-04 0

S9 -4.171E-03 6.228E-04 -3.562E-05 0

S10 -1.695E-05 1.305E-05 -1.656E-06 0

[0019) & L » EAEHAIAINLERE 100 b > HE T B

@

BEREFE (EFL) =2.345 2K » fH¥ 850 FOKHYATALAM L HY A U

Y5 ( EFL ) =2.35 Z £ » Y- B {8 ( F-Number, Fno ) =2.1" 1815 & ( field

of view, FOV)=90.5 B i 5E IH = 2.264 Z > $57A 4 & (total

track length, TTL) = 15.86 &K -

[0020]

HEE - -F2R

IBZ£E 1D BfE 1A ZEERER 100 By & C 2R

IBZE 1D HpfE 1B A2 5 100 /HEH A
Bt BAEERBR - B 1IC RE 1D SR %rEd (field

FBI1HE 15 HEARAS)

~ =
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curvature ) Bl % ( distortion) WEF > ALK &R 555nm #Y
S T 05 L AR B

(0021 T it B 56 1 15 P A 8 W 51 609 70 (- AR SR L BB o A » H
b £% F A [ A AR 9% Sk R M B B LA T 4 > 38 B8 T M E
TPAMRY - MR EIE S RE T 2 Zal g e - T %
e 1 P A -

(0022) @ 24 727 & 0 8 55 — B Hf 01 1Y 6 5 95 O 6V ML 22 R
B - 35S UEE 1A RE A AEEAmEmE 200 @unE A @
EHEGIEI BT 100 EME I ENZEHMAENSE B
222 Bi[5 F A OS B SETE S5 b (T > S A B 214 B MIE S
LR S 1 45 /B 1S BYSETE S4 B VI -

[0023)  DLF 925 65 22 4 1B 2A F7 48 SR 619 Y6 22§52 08 200 b B IR & (8
EEEBENEIEER - |

(F=)
RE | HEREQ | R ) ®
. _ e | fTHE | FE
WL | (Z2K) | (ZHK)
S1 7.18 0.82 1.54 56.09 L1
S2 1.51 1.64
S3 3.75 2.46 1.64 23.97 L2
S4 5.24 1.52
S R 0.31 Stop
S5 17.47 1.82 1.73 54.68 L3
S6 -3.81 0.10

F8H - 15 HEPERASE)

104135618 FEEN AQLOL _ 1042066356-0
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S7 -41.32 0.55 1.64 23.97 L4
S8 2.80 0.12
S9 3.70 2.07 1.54 56.09 L5
S10 -2.78 3.69
S11 N 0.7 1.52 64.17 I T o
S12 R A 0.10
[0024] £H=EZFHESHKHBEENNBEIAXRNT2EE—
REA > FHAEEW® FEAEHKBIF > S1~S2-83-84-87-S88-
S9~S10 EIJEdkmE > oA L@l AKX (D)KRFRR - THREFIHNZE
WERSETE 200 hEE S1 E S4 LUK STE SI0O IS8 1E -
(M)
— R HE
JEBRESH TREL Ay 1%L As 1HEL As
il k
S1 0 -3.668E-03 | -2.312E-04 | 5.242E-05
S2 -0.707 -3.376E-03 | -2.696E-03 | 4.296E-04
S3 0 3.653E-03 4.254E-04 1.041E-04
S4 0 1.156E-02 8.367E-03 -5.869E-03
‘ S7 0 -3.351E-02 | 8.719E-03 -1.669E-03
S8 0 -4.441E-02 1.165E-02 | -3.213E-03
S9 0 -1.108E-02 | 2.473E-04 2.505E-04
S10 0 8.303E-03 | -5.352E-04 | 5.341E-04
FEERESE | REL A RE An 1RE A {RBL Ao
S1 -3.997E-06 1.554E-07 | -3.145E-09 | 2.815E-11
S2 -1.743E-04 | 3.806E-05 | -3.157E-06 0
S3 -7.098E-05 1.845E-05 | -1.399E-06 0
S4 2.927E-03 | -4.172E-04 1.495E-18 0
S7 1.471E-04 3.716E-09 1.827E-16 0
S8 6.909E-04 | -1.030E-04 | 6.862E-06 0
S9 -6.300E-05 | 5.328E-06 | -3.247E-07 0
S10 -1.697E-04 | 3.009E-05 | -2.004E-06 0

BIRH - 215 HEHRHES)
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[0025] 7% bt - FEAE RGN L2 200 - HE T R
BREE 2.353 2K - Y 850 FmOKMTALHM Y H R EIE 2.364
2K KEE2.0- HWHEAHIOE  RESE 2.264 2K > SREER

15.9 22K -

[0026] 2B £[E 2D KE 2A Z B 55 200 BY AR B O 215 B
HigE - 52 KE 2B £18 2D HF[E 2B KL EHE 200 fHE R

B & 89 IR R TS & - B 2C BB 2D 5514715 i S5 2 19

B BRLUEER 555 2Kk 0K BT B ke - -

[0027] [ 3A R2ASHME —HHANKEPHEOHE TS

B 2A RIE 3A » A BN B H9 9 2 HFE 300 4 52 2A

Bt 1 69 ¢ 2 B 58 200 -

(0028 1L 9 25 44 22 1 [ 3A 48 R (9 9 22 3 5 300 BB & (8
B EBNBIEER -

& o &5 218

= N

(FRI)
TH | HEFE EifE
N N et | FTEE gt
Wt | (2K) | (ZXK)
S1 7.23 0.80 1.54 56.09 L1
S2 1.51 1.78
S3 3.86 2.40 1.64 23.97 L5
S4 5.46 1.47
S R K 0.28 Stop
S5 15.53 1.85 1.70 55.53 L2
S6 | " -3.74 0.10

04139618

B I10H - 15 HEHRAEE)

LGA20663

5E-02
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S7 248.06 0.55 1.64 23.97 L3
S8 2.59 0.14
S9 3.66 2.04 1.54 56.09 L4
S10 -2.80 3.69
St1 $iE R A 0.7 1.52 64.17 I P 2
S12 4 fR K 0.10
[0029] AT B AEZHEHEEHNEEIAXATSRE—
B FHAEBEM - FAEHAIF > S1-S2-~83-854-87-S58-
S9-S10 AJEskmE @ Hof Lt A=K (KT R - THEARIIEHBAZE
Y EETE 300 FRME SI ZE S4 LUK STE SIOWZEE -
(TR
~ R
ST GEA | A | BA,
{581k
S1 0 -2.390E-03 | -4.402E-04 6.820E-05
S2 -0.699 -1.551E-03 -2.148E-03 -6.376E-06
S3 0 3.784E-03 4.790E-04 7.925E-05 .
S4 0 1.111E-02 7.966E-03 -5.638E-03
‘ S7 0 -3.854E-02 1.018E-02 -1.880E-03
S8 0 -5.247E-02 1.397E-02 -3.872E-03
S9 0 -1.122E-02 3.365E-04 2.375E-04
S10 0 8.120E-03 -4.452E-04 4.923E-04
FEEKEZSE | RE A 1%E A 1%E A 142 As
S1 -4 .323E-06 1.188E-07 -5.164E-10 | -2.380E-11
S2 -7.217E-05 2.832E-05 -2.994E-06 0
S3 -5.864E-05 1.722E-05 -1.419E-06 0
S4 2.879E-03 -4.172E-04 |- 1.252E-18 0
S7 1.569E-04 3.716E-09 1.442E-16 0
S8 7.863E-04 -1.106E-04 6.862E-06 0
S9 -6.610E-05 5.840E-06 -3.247E-07 0
S10 -1.611E-04 2.922E-05 -2.009E-06 0

tim e
HELLATELS

£ 1 E - #15 REHRASB)
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[0030] & Fif - ARG ST 300 ¢ - AHE RN
B ERR 2.375 2k > MY 850 ZKMT LM L HI A R HE 2.385
2K SEEE 2.6 IS A0 G S 2.264 ok $EHMAE
15.9 Z 3 o

[0031] 3B Z[B 3D BB 3A 2 JLEEETE 300 MY AL (& e S 5
SIS - 354 EE 3B 56 3D H P E 3B AL EE 300 HH R
F BRI EERB R - B 3C R IE 3D 55 5l 4 7 5 ih 6 w5 25 19 [
o HEDUEE R 555 235K 09 ¢ B it iy 5y - |
(00321 B 4A 57 8 05 9 55 — B 06 1 £ 5 2 28 98 0 FE R B

- im 2 IRE 3A KB 4A - REHE GRS R 400 HEINE 3A

[

EHEBIAIHEGTE 300 W E X EBNERFNENE — B
412 S E R A OS MY TE S1 B M E -

(00331 LA 925 447 22 (4 [B 4A FI7 48 57 B /¢ 52 455 58 400 P B 7 %
BEABNBELE - BEBNE 2 —ER/AFIOBBEERN
WIEALUREASY  EARBRITERTAFERABREES @
BARHL G EHES YRR EMEE O ED - (Y B
7 8 B 2 B P -

(Ft)
2R ] B
®E | - » )
(Z oK (2K ref | P HE fFst
4 oI5
/mm ) /mm )
S1 -13.08 0.90 1.54 56.09 L1

12 H - 3t 15 HEEHSEE)

LOAZ0B6356-C

104135618
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S2 2.30 1.21
S3 3.58 2.73 1.64 23.97 L5
S4 5.39 1.50
S IR A 0.34 Stop
S5 22.58 1.81 1.75 52.32 L2
S6 -3.78. 0.10
S7 90.08 0.55 1.64 23.97 L3
S8 2.54 0.15
. S9 3.95 2.10 1.54 56.09 L4
S10 -2.65 3.69
S11 TN 0.7 1.52 64.17 Iy e s
S12 4R A 0.10
[0034] Ht G EXZBSHRBEBENNERATATSER—

R AR EEM - ERERPFIF > S1~S2-83-584-87-88~
S9 ~ S10 AJEEkmE » HE A LA ()RER - TR/AIIHEYZE

e E2$50E 400 hEE S1 FE S4 DAk ST E SI0 Y2 8UE -

® (F/V)
TR R
FEEKEZ B TREL As % A HEL As
RE8k
S1 0 1.035E-02 | -1.401E-03 | 1.068E-04
S2 -0.390 | -4.816E-03 | 3.148E-03 | -7.769E-04
S3 0 -5.574E-03 | 3.227E-03 | -4.882E-04
sS4 0 9.491E-03 | 1.339E-02 | -8.561E-03
S7 0 -4.378E-02 | 1.175E-02 | -1.956E-03
S8 0 -5.976E-02 | 1.718E-02 | -4.966E-03
S9 0 -1.069E-02 | 9.620E-04 | 1.399E-05
S10 0 9.818E-03 | -1.859E-04 | 4.355E-04

13 H - 415 H(RHRHEE)
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JEFRKESE | (RE A ARE A {HEL As HEL Ave

S1 -4 .876E-06 1.296E-07 -1.879E-09 1.296E-11

S2 -3.705E-05 2.095E-05 -1.554E-06 0

S3 -7.380E-06 1.125E-05 -8.457E-07 0

S4 3.588E-03 -4.172E-04 7.583E-18 0

S7 1.349E-04 3.716E-09 7.383E-16 0

S8 1.007E-03 -1.310E-04 7.077E-06 0

S9 -5.797E-05 1.409E-05 -1.452E-06 0

S10 -1.230E-04 1.922E-05 -1.037E-06 0
[0035) /& Faft » EAREHEIATLZEETE 400 G > HHE T B 5EHY
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