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(57) Abstract: Provided are a telephoto lens and a mobile terminal. The telephoto lens (10) sequentially comprises, from an object side
to an image side, a first lens (L1) having a positive focal power, a second lens (L2) having a focal power, a third lens (L3) having a
negative focal power, sheet glass (G1), and an optical filter (G2). An object side surface (S1) of the first lens (L 1) is a convex surface,
and an image side surface (S6) of the third lens (L3) is a concave surface. The mobile terminal (100) comprises the telephoto lens
(10) and an image sensor (50). The image sensor (50) is arranged on an imaging surface (S11) of the telephoto lens (10) for receiving
optical signals output from the telephoto lens (10) and generating electrical signals corresponding to the optical signals. Compared with
a conventional telephoto lens, the telephoto lens (10) and the mobile terminal (100) can achieve a higher zoom ratio, and can better
satisfy the requirements of miniaturization and high-definition imaging of electronic products.

[ L& 5]



WO 2020/140788 AT ||| 1100000000000 YO

GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR, LS, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

(84) IBEE (RN FIEY, ZRkEG—Fr {4t HhXx
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
—  BIEE R R (FAF21506)) .

G HE: RUE—FRKREFELEBH KN, KESEL (100 AWWEHE KK ERE: BB ECEERNSE —
ZEHE LD . BEOLEEMNE SR (LD « EFIOLEENE &5 L3  FRIEE (G At
Fo(G2) o« F—#EE LD BMERR (S v, 5 =FH (L3 MEMNRET (S6) KM, a4
ap (1000 AR AL (10) KEGEEAER G0 , BHH~EERR (500 RETKES L (10) MG
(S1D , HAFERKMAESL Q0 BB E S HERSAGFE SN HEES . ZRKMESL (100 KBHHE
S (100D , FHECHE A AR L AT SeH S AR EL, BRSBTS N AL, R B R TSR



WO 2020/140788 PCT/CN2019/127517

KRG L kB Eh & iy
BRI
A KN RO B BRI, R R b Sk R 3 2 o
HEREAR

AR BEAE AR5 20 7 It eI B IR SR, U8Bk 22 B 1 AL i R AR
N VIEEIE RN RB AR, KEZMTHER @ BRI %, it Ask+ik
fi% SN IOEERES BEATT A s, HBEAE SRR SRR BOC, AT LR A
$oHh 5 F AR AR SC U RCR

BUAT I UGB k= dt T, O AR BT S AT B Sk I S R B ELAE 3~5 15 2 8], G F5
P R AR LI B 3~5 10, S GEINAR e ShAH EE ARG A/, LA 2 (85 2K 7 dh R
NI R R B K
KARE

A H A TSR AR AR Sk MM sh A, DA L3R vl

A S W St 3t LT BoR T3 SRS B3R H

5 AR PR R BBk, A BRI RS : BAT IR A —IE 5
HADCER R i85 BATOCERNE =F5%. TRBSEMIE . 5B E 5k
DN, 5 =B AR RN R D M

BT, AR PRG-I ) S, BBl S BT AR K M R AL R, BRI AL IR
BE T RAERCLI G, TR AE K m KDL S IF RS 5 50 B A5 5

BT IA B, AR TR B A Sk S 2 2 ] SeELE R4S LE, AN B R AR
RABCLATE R AL AR IR ELAE 8 15 DL, BIAC A IR B AR S B e R T
MEECKH A, T DAL 8 f5 LA EARAE, BENE S AT A 2 H T AN AL K e R R
Ko

A AL s AL T AR T il o 25, RO AT T A8 3R TR AR A ] S, B A
WA Sz 1 A2 o



WO 2020/140788 PCT/CN2019/127517

P I B
A% 5 B (1 SRR/ B8 BRI 75 T TR S A5 I T PR 0ot i e A4 £ ik g A8 45 A 25
Sy HfR, o
1 A B3 — S ) o R AR Sk K s
] 2 Sy A B3 — S ) o K AR Sk P g i G
e 3 A i H S — St PR AR S Rl b ke il 2R
4 S i I S — STt PR R Sk IR v £ 25 T 2R
Bl 5 A i B S — it PR AR Sk IR A5 4 =
Bl 6 Sy i B 35— Szt oo AR Sk R 4 it it 2R 1
7 S i B 5 it bR AR S Rl b ke il 2R
8 S i 5 — St R R Sk IR v £ 25 T 2R
9 Sy T I 35 = St oo AR Sk IR A5 4 =
B 10 A B 2 = siz it ] v K A Sk 1t 3 it i 22 1)
B 11 A T B S = it PR AR S Rl b ke i 2R 1
12 A B 5 = Siz e 9] v K A s Sk R A ) € 2 it 2 ]
Bl 13 SRy B 25 DY iz e 1) e K A 5 Sk R 5 A s R
el 14 SRy B 25 DY iz e 1) e K A 5 Sk 1 3 i 2 1)
B 15 A B 2 DY iz e 4] R A Sk o il B R 22 IR
16 Sy A B 25 DU iz e 9] K A 5 Sk R A ) € 22 it 2 ]
Kl 17 S WY 5 St mh R 2 £ i (R 45 1 7
18 Syl 17 LI .

FEITERMT T U
Jt6 IR ST iRt L1
B ER L2 5 =iEm L3
AR E Gl L G2

an b B sty AR 45 & BiR M Bt DU A A B



WO 2020/140788 PCT/CN2019/127517

H AR SEHE 7T 2

DAEA WY H B LA B SN 2 B 19, T i 6 P 0 A B B LA Sty
AU ] o B IR s 7 AR B Tl (B4, AR Al BLBLVF 2 A R AOR
KL, JEAIR T AT A St o AR S, S (IR L8 SRt ] (1 IR A A A5 I A 201
7% S ) 4z .

A W S SR — R A sk, A BMENINR R4S BAT I i o —id 8. A
ACE NS @ B MO =& PARBIENIC . B EE MR
i, S =B BRI T [ .

FE— Rty 30k, KAEBCAR R4 0.75< TTL/f < 2.0;

Horb, TTLR R KEFSKNDE A B, FROR KL ERRT . Bl 2 L 51 nl A7 Zdt 4k
Bk eE B, ARk AL

FE— sl 77 0, P ARG L 25 F . Ny, > 1.8;

Horb, Ngy R PAR BTG . ~PAR BRI @ dr 3 M i, T IR 2RI

FE— RSt 7 3, BRSO BT . H T B B R AR B, B R TR

S, I BRI B o R DAAT R B Sk BT
FE— Rty S, KBk 2% 3 < f/Ry < 5;
Horb, fAORKEBCRIER, R RS @B %12, Af /R ML

B, D58 —B B (R 4T T3 A8 K, ASFIFw (R 1A MR, MRS BUSE AR K U f /R AT FRR,
B SR I 2245 1F LT X

FE— it 77 2k, KARGCR R &R 1 <Ry /Rs < 2;

Hort, RyFREEBEMMRRI RS, ReFRE IBHEBMER I 2. WL
FIREAF, WA SO R T AT Sk ML SR I 15 R

FE— ity 2, KARGR R %R 0 < CT,/CTy < 2;

Horft, CTy 30550 @O R, CT R 3 BB I oD R . W2 BIR A, ATy
R A AR B R D B, AR N L

FE—Rpsiti oy ok, KARS SR 2 K -5<fo/fi<<5;



WO 2020/140788 PCT/CN2019/127517

Hr, fiRRB—BRNEE, LRRE EBIER. Ufh/A 0 EEE TR, B L
Ky RSHUREEAE K U,/ f AR PR, T 28N, AR T4 N L.

FE— ity ek, KRGS R &M -1<fy/f <0;

H, R B SN, FIRoR KBRS, M/ M TR, X Tk
2, M REEMRZE, RSB Af/fIVERBE B il EOERE E LB A A, s
Uk K

FE— i 7 Ak, KAEFCAW &M -2 < (Rs +Ry)/(Rs —R,) < 5;

Ho, RyFBRE BB MR M IR, R RS BB MFR M 5. 4
(Rs + Ry)/(Rs — R)WME &I L RRIN, 3y AT AZ 5] 1R J7 i 7 9K, ROE WA MR, 34
(Rs + Ry)/(Rs — Ry MBI T RIS, dy R AR sl 675 i 3K, AR IR A

FE— s 77 2, KARGRW R %R 2<R,/f<<3;

Hot, R FRE IEFBMEH IR, LRRE EBMNER. 4R, /fINEH
TR, RIEHTHAER, AR TR AR, mSEUREARR: 4R,/ fHIEBEE FIR, 1
HH P05 1 b 2 P e

fe—Fhsgitiy Kb, H—BBYMER . BB B MRTE. 5 @B,
5B @ BRI B BB AN Fe T DA B B AR R0 i o A — AN AR BRI
HWM 55— 2 M EATDG o AFBR IR AT DA ARG SRR A 2 (2 R 2, LI
B 7.

AR S SR — R B v, B Bh £ A0 HE T — Sty SRt KB sk, B
B tE AR EUR AL IS, R AR IS B T KA R T, T KA Sk i Hh ok
5T I RS S S L A

AN B e A S i A8 o K AR Sk I B BRI 3R TR DR 8036 /2 R 41 7 7

z= ch +Bh* +Ch® + Dh® + ER'° + Fh'* + Gh™ + HR'C »

1+ 1- (1 +k)e*h

Hery, z 2o i 2O i i TR AE G T R R ER T, ¢ s i ITURU R iR, ke SR T
R, hFaobBEhmWEES, By C. Dy Ev Fv Gy HA R B AR T
N el U1 N 11 IV N A 1 DT S



WO 2020/140788 PCT/CN2019/127517

AR PR B B LA AR AR B ARLE, AT S AR A b . ey, AR A% LR 4R
FERAMFERRTR b, KEBCREREN ST MBCR I RE R . S i=S2Pr A
PR FEER R R ARERR R R A =43 3/ R RAL AR R T A 2 K

AR PR B AR AU R A B Sk AR SRR LLAE 8 f5 DAL, B R S £
BRI R A SR A, AT DASEI 8 £ LU AR, RIS T IR 2 i A ) /N
R mrR B K

IR AN S A A AT D I o AR LU R SR b, KRR SR A A
EHNESE S iR AR, AR AT 2 0% St i o (1 2 8k

55— SEhtifl

WE 1 BT AR A — it B K A8k 10 AR L AN SR 4 o 6
Fh: Jeb ST HB—iEHi L1, 3 iE61 L2 3 —iF61 L3 PRI G1 FEtH G2;

Hop, 3—%5 L1 BA R, 5185 L1 IR S1 ik BRI s2
M, 55—kt L1 KRBT, 5185 L1 Mk S1 Mg Znm S2 ¥ yAEekim;

BoEs L2 AN, B @ s S3 v i AN S4 9w, 55— h

L3 HA GO, 5 =@ 5 L3 BRI S5 D HARMIZ T S6 AT .

A% B o Szt R AR I K AR Sk 10 T8N A AR DS S 5N 1 PR,

*=1

I

. (A7 R | s R Prip oy 1%
Yt SO S _

ST B it — -1.498

S1 gL | AREKIH 7.130 1317 1.808 40.921

S2 FEBK I 9.529 0.139

S3 R L2 SN 10.321 1363 1.697 56.200

S4 BRIHI 44.119 0.048

S5 R L3 BR i 9.711 0.497 1.805 25.477




WO 2020/140788 PCT/CN2019/127517
36 BRI 5265 10.000
7 SPAR BV G P — 13.000 1.901 37.054
S8 it — 0.200
59 JEE G2 P — 0.210 1517 64.212
S10 il — 7272
S11 ] S ai] — _
A St B S B B R AE BRI S 8N 2 iR
=2
T
TR k Ay As Ag Aro A1z Ais Ais
1.70E- -1.21E- -6.39E- 2.38E-
g1 | -0.399 o5 | 3-53E-06 og | 113E-07 0o | 1:87E-10 I
718E-| -444E-| -1.18E-| -3.40E- -1.33E-
0 2.77E-10 0.00E+00
S2 07 06 07 09 11

B 2 A St T e Bi sk 10 s £k, 1 3 9 RSk 10 [Ah b makz oz il 2k,
K 4 9K ARk 10 R B 22 2k, ML RTBUE Y, ARSei il i B4 Sk 10 idzih . Hh b
MERZEEZE, BN 0 22 0 e AR H A R AR IE

5B = Se bl

HZ K S, P ARSI BN — gk 20 S ARSERp] =2 o i AR
3k 20 55 SE] H h R ARk 10 KA, ANFRIZARAE T ARSIt i) 2 v i Ak 20
M55 3@t L2 AA 000, HAE —5@s L2 NIk S3 Az S4 X ydRekim, LA

LA BEGRI MR EE MBIERAR, RS MER MRS S WL 3 PR,

%<3
EAE k= = R R i 45 =853 SIEES kT U1
Y SO Rl —
ST St it — -1.345
il ‘
S1 BBk 7.796 1.711 1.773 49.503
L1
S2 BBk 43.597 0.041




WO 2020/140788 PCT/CN2019/127517

Eatit \
S3 AEBKIH 15.694 0.446 1.544 55.951
L2
S4 Bk 8.683 0.541
ot \
S5 BRI 7.595 0.488 1.946 17.944
L3
S6 BRI 5.705 10.000
P AR B
7 ST — 13.000 1.901 37.054
Gl
S8 il — 0.200
S9 TN G2 ST — 0.210 1.517 64212
S10 V-1 — 7.456
S11 ] P — —
RS2 ) 2535 B AR BRI ) S 80N 38 4 s
= 4
eS|
TR k Ay As Ag Ao A1z Ais Ais
- -1.46E- -6.10E- -8.29E-
2.77E-05 | 1.31E-05 1.10E-07 1.20E-10
ST 1 0416 06 09 13
-6.09E- | -2.20E-
g2 | 0.000 | 1.67E-03 05 o7 8.60E-09 | 0.00E+00 | 0.00E+00 | 0.00E+00
-1.30E-
$3 9782 | 2.24E-03 05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
-1.64E-
S4 1.954 o4 9 74E-05 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00

K 6 A St T e bi sk 20 I3 £k, 1 7 9 REEE Sk 20 A B m ekt il 2k,
K 8 KA sk 20 IR 22 2k . ML RTAE Y, ARSei il A4 5k 20 iodzih . Hh b
MERZEEZE, BN 0 22 0 e AR H A R AR IE

5B =St
HZ K9, P ARSI BN — g Sk 30 MEii. ASERif] =2 b i AR
3k 30 AR S 2 P ARk 10 KA, ANFRZARAE T ARSEti i) 2 v i Ak 30




WO 2020/140788

PCT/CN2019/127517

HIgE—iEE Ll 58 58 L2 48REEs, BFE FE5E 12 BANCER, YL &SRR

FAM MBHIEFAR, BAESDNEHNHXSESIEL S Pir.

*5
I
5 (A7 FWEEA | fhiEps JE Prip oy 1%
Y SO “F1H] —
ST O Rl — -1.462
S1 Wedhs L1 | ARERI 7.530 2.023 1.773 49503
S2 bl %) BRIHI 39.522 0.441 1.648 33.842
S3 BRIHI 23.101 0.452
S4 S L3 BRIHI 8.710 0.471 1.805 25.477
S5 BRIHI 5.270 10.000
S6 SERRBEEE G g — 13.000 1.901 37.054
S7 SE — 0.200
S8 TELH G2 V-1 — 0.210 1.517 64.212
S9 SE — 7.153
S10 el -1 - _
ARSIt ) S I AR BRI I Z B3R 6 I
*=6
I
= k A4 As As Ao A Ay As
SU | o197| -581E-| 108E-| -168E-| 142E-| -68IE-| 172E-| -1.76E-
05 05 06 07 09 10 12

B 10 At o £R Bk 30 RSz hiith 2, 18 11 v RSk 30 B B aBRE 2
2k, B 12 ARk 30 MRt e ko AR En] DU Y, A SRt i AR 2k 30 it

B bR BRZE IR ) T 22 by B I AR A R AR IE

55 VY St
WS 13, P A gl S g — R BBk 40 BRI ASSEitif] = I I AR




WO 2020/140788 PCT/CN2019/127517

3k 40 55 S 2 h ARk 10 KA, ANFIZARAE T ARSEiti i) 2 h i Ak 40
(F55 @8 L2 RGBT ™, DL @ MR 40, MR EEAR, BARSAER A

KBS WA T R

*=7
I . X , y
~ (A7 FmEEA | fhRpR JE Prip oy 1%
%‘
Piii SO T —
ST e -1 — -1.462
S1 A L1 FEBK I 7.344 1.746 1.768 49.647
S2 AEBKIH 19.649 0.327
$3 A L2 BRIHI 48.985 0.902 1.603 65.460
S4 BRTH -110.657 0.046
S5 S L3 BRIHI 11.239 0.509 1.741 27.762
S6 BRIE 5.432 10.000
7 SEAR BE IS G1 ST — 13.000 1.901 37.054
S8 -1 — 0.200
S9 TP G2 ST — 0.210 1.517 64.212
S10 -1 — 7.134
S11 EA] 1 Ifi — —
ARSIt ) 5 I AR BRI I Z B 38 8 I
7 8
I
i k Ay As Asg A1o A1z Alq Ats
1.56E- | -492E-| 1.08E-| 1.20E-| -1.50E-| 5.86E-| -1.39E-
S1 -0.685
04 06 07 08 09 11 12
757E-| -1.06E-| 336E-| 7.07E-| -124E-| 1.12E-
_l’_
82 1454 05 05 07 09 09 q | O-00E+00

B 14 ARSap] PO RS Sk 40 Bl 2, & 15 Dy ARk 40 B4 B Rkt
2k, & 16 MRk 40 IURT T 2E 2k . ML RTBUE B, ASSeitid] AR S Sk 40 szl
B b ERZE R 22 A 1] €0 2 7 M Wi A e R AR I



WO 2020/140788 PCT/CN2019/127517

B2 9, 3 9 N IR DY st ] vh A A B Sk KD AR5 P, B4R Sk DG 5 S RTTL
FEEES S OGRS PRI A1 20, LUK BRI REAS S 200 B AH R B M

#*=9

FAra HEoSTE | S SRt | RSt | SEPY ST
TTL 34.045 34.093 33.950 34.075
f 31.000 31.000 31.004 31.000
k3 3.6 3.6 3.6 3.6
20 8° 8° 8° 8°
TTL/f 1.098 1.100 1.095 1.099
f/Ry 4348 3.976 4.117 4221
Ry/Re 1.354 1.367 1.429 1.352
CT;/CTy 1.035 0.261 0.224 0.517
H:/fi 0.677 -3.037 -3.196 3.929
f:/f -0.481 -0.886 -0.565 -0.473
(Rs + Ry)/(Rs — Ry) -1.611 3.477 3.814 -0.386
Ri/f> 2327 -0.238 -0.724 -1.966

A BRI K AR A Sk DO 2 S KL 30mm, S THUKIERE, MM T FHL LN, o) F)
F R e B S vl a0 S R R4, RN TAHL, DA 2 U 7 I R

AR PR R AT SR I AEER £ A 31mm, 5 iZ K ABE LTI R AR I8 (K0 fr 2k
FER Smm, FIHSESCEIRMTHE 1 (1) SEER R R =433/ B A B 38 M T X 1 2%
K JE=43.3/5=8.66; (2) “GRAEIR=SLhr MBI~ i R H(=31*8.66=268 46mm. FlIt, KK
IR BE IR A B S A R R Al ik 268mm . —CE R A B Sk A5 RO ERE H /2 20~30mm,
LA BB K AR S SR st kA S G, P IS s BE LU 7E 8 A5 LA, BP
AR PRI AR BT SR EC ) A B Sk LA G, TTRASE 8 fiF DA RAR AR, ARRS TR B AT
IR R AR ROR S 962 L1 BN R B e T AR 5 2K
B TSt

THZ B 17 FIE 18, ASiifl$R it —Fif sh 4 100, A5 FRE— St b oK Ak

10



WO 2020/140788 PCT/CN2019/127517

K (Bl gk 100 R EIGEERS 50, BBALEES 50 BOE T IKEAERTK 10 KIBURIE S11,
F Tl BTk 10 S IRDGAE SR USG5 S X R R 5

KR AL % 50 7] LU CMOS (Complementary Metal Oxide Semiconductor, H.#MA: 4@ %
WS4k BIGAEIRSS, A LU CCD (Charge Coupled Device, HLfFRbG et [EIG ALK
Ao

AR WSROI AR K 10 K6 A KTTLAIA 34mm, L8R 5) %0 100 KSR, i
TRz 100 I, Bah%im 100 B EHEE B o] A “KH 62, M 6l WETK
FEBTSLINST T, 5 MR 62 AT K BEBE sk 10 MUHIS 11, LUK FH M8 S St 2 i K A 5k
10 Bt i B Sk R R G OSBRI G R R R B, ARG AL IE 5, 36
R BN AU 100 B/NAL R .

Hokh, LB 17 R RTR, S—HsE 61 Mg NIREk CRATFAURAGD 4T E A
KefEgisk 10, H Mkt 62 XK MEsEk 10 SRS EAT G B G a4k (IR B 140
[P HRD  NSORERRTH SR B B T I B R &R

ARSEE IR AL R B A 100, AT AR 10, AL R K AR Sk ) S o8 i AR i
bb, B S A (K006 AL /N B R 77 S D T R 7 R

DAL SR L T A B LR it 7 2, AR By FRRI TR, AN BR8]t iy 242
FEERRE AR B RV TR R o 2448 HH A, o T AR K 5l AR R, 7EA B B A
KRR RTER N, BT MG T AR T AN e, X S )E T AR I R a [ Rk, AR
R 1) £ A7 5 R 12 AT B AR 22 5R A

11



WO 2020/140788 PCT/CN2019/127517

moM E KR H

1. —F ARGk, HAHEAET, AP MR R B FE
HAECEERE S @, ks —E s I 2 b oy D i ;
HASCRESZR &5
HAGOCEEREE =088, Pk s =18 51 iR I 2 i o M1
PR LA
BETCHT o
2. WREBCRIZR 1 rid RISk, UL T, PR ARG Skl 2 2% A 2
075<TTL/ < 2.0;
Forr, TTLRZRRPTIR KEEBCKED 78K, FRORITIA KRBT R FRER
3. MRAEBCRESKR 1 prid KAk, HARIEAE T, ik P cmsin 2 A 1F X
Ngs > 1.8;
Fort, Ny Fs I -F A BB I 5 3R
4 WRAEBCRIZR 1 Irid ISk, JURFIEAE T, PR S8 — & 5k FH B A4 ot
5o MRYEBMESR 1 ik Mgk, HRAEZE T, ik KA Skim 2 A fF X
3 < f/R, <5;
Hr, fRIRITBKAERCRAIEEER, Ry SRR IR 5 — & Br 2 1k i il 2242
6+ MAEAAER 1 Prid i KAk, HARIEAE T, ik KA ki 2 A fF X

1< Ry/Rs < 2;
Hrp, RyFRITIASE —FEEYMR M ZAT, RRIRITIAN =BG MR ) ih 3
ST

7+ RIEBAMZR 1 s KA g sk, HAHMEA T, Prid K AET i 2 2612

0 < CT,/CT, < 2;

Hrb, CTyRRPTIR S — 5N L ST, CT, R s s a0 5 .
8+ MRAEBINZER 1 Pri’ K fasik, HAMEAE T, P ARE eim L 41 2L
'5<f2/f1<53

Horr, ARORPTRSE @RI, LRRPITIRE IEHE .

12



WO 2020/140788 PCT/CN2019/127517

Oy MREAUAIZKR 1 Prid KRSk, HARFIEAE T, ik KMt ki 2 461 ok

1<f3/f <0;

Hory, fAORPTR S =B, fRRPTIA KA KA.
10« MRAEBCRESR 1 Prid MBSk, HARHIEE T, b KA s ki 2 2611 5

—2< (R3+R,)/(R3—R,) <5;

Horfr, Ry ZRPTIR S BBV B MR 40, Ry AR iR 5 — @ B G I i 1) il =
iz,
11, ARIEBCM SR 1 Pk s sk, HAFIEE T, b AR i 2 515

2<R,/f»,<3;

Horh, R ZORPTIR S B E BRI R R4, LFRRIRSE E B AR,
12, RRYEBAMER 1 PR agIES Sk, BT, Pk —Esm L. ks —i&
BRE MR Pridss & s My Prik s @B M. prid 5 &5
A LA P i 5 =B 8 G e i b = A0 AN O ARRRI, H AN S Prik s iE i
)V E AT L o
13 — MR zh i, FURFALAE T, B4 IR ER 1-12 A% — BT IR MR £ e Sk S B AR I
JITi G A% g e LT P R B SR A R i, TR BT R A AR Syt R D615 5 0T IR A
SR 6 5 5 X R S S .
14 WA EESK 13 ik (M sl 2o, FURFEAE T Tk B sl i A5 26— BB 28 — 5,
PR 56— B BCE T TR KGRI 1, I8 5 T iR IR g R A 1T,
FITIR 5 — BB NS R In e AR KBSk, PN 38 — R BRI OGS PRI 47 Ja T J
WGk, PR NG EAT T id 6 4 e 1 3

13



PCT/CN2019/127517

WO 2020/140788

]

G
| SO

T {L‘E /-LZ L3

S

i

10«\

545566 57

I

2 53

S

St

K1

8.8

5.8

g,.28

ESS
K 2

1/9



WO 2020/140788

i

PRRFLARAE

% R

1.0

PCT/CN2019/127517

FEREHEAR  4.558983K

K{}‘x_

g.8

£.@

4.8

2.8

SR -B g ik By ~EEy ERE <t i il i

5‘7%%

itk

K3

E7403% 1 8.0000 Deg

8t

el

s

¥ &
% *
* #
% %
e #
s *
* ¥
# +
¥ ¥
W ¥
¥ L
i i
* £
> N
* a
# #
¥ #
1 #
® %
. «
# i
# i
¥ ¥
® i
% #
% *
* *
# #.
% &
% M
% *
% *
* H
% .
H

2 ¥
% ¥
* H
% pe
i

¥

Pt

2 )
+

+

K] 4

2/9

3.8

4.8

.0



PCT/CN2019/127517

WO 2020/140788

R
Iy ¢y
o
T et
— ) R
BN e )
E

- ;

£

S0

g.28

5&

=

K6

3/9



WO 2020/140788 PCT/CN2019/127517

FEREHEAR  4.558783K
EER Cﬁ:: N

<\*

2.0

i

PRRFLARAE
o

R
@
=gk, B0 _—n Rl £k, 40 =N ] e gL E £l e e Wy 1
=k
K 7
E7303% © 8.0000 Deg
8.9 ; .
b ¥
5@ : :
i :
MY s
=4 : H
R 'i :
2.9 : :
:
&

-5.8 4.8 -3.48 -4 1.9 @ 1.8 2.8 3.8 4.8 5.9

K 8

4/9



PCT/CN2019/127517

WO 2020/140788

8,26

-8, 28

%}é‘:

=
10

5/9



WO 2020/140788 PCT/CN2019/127517

FEREHEAR ¢ 4.5594 %

1.0 i

‘*\\“\

HoR
s 0.8

PRRFLARAE
o

e /
<k, R = ki =B RE - £ s e & R S P

K11

E7403% 1 8.0000 Deg

3»@ v e
: i
: .
. .
: ;
& &
£ X
:
: :
: *
:
5.8 : :
: *
# *
. ;
4 :
¥ ¥
: :
‘ .
, :
: ;
MR 4.8 i ‘
i ,
i ® ®
S : :
= : :
: :
£ *
3 ¥
. :
. :
. :
2.8 : :
* £ #
. :
¥ #
* i
. .
. :
: :
¥ &
. .
. .
a 3 &

B =48 =Rl s20e LB g 1.8

I
o)

3.8 4.8 5.8

K12

6/9



PCT/CN2019/127517

WO 2020/140788

S% 5657

S4

52 53

1

SO

K 13

g.20

7/9



WO 2020/140788

TRTLAZAIR

L%

% R

PCT/CN2019/127517

FEEEHIR | 4.55895 K

B

(s (
B8 ;:>
R
. d
{5
ik i
58, TE o b 05 w i, K g, KK o B K 5] L &, 84 L .08
N
K15
E7303% © 8.0000 Deg

5.8 i b\ F
6.0 :

: 1 ¢

3 :
4.8 : i :
z.8 :

:

x y

¥
8
5.8 ~4.8 -3.86 -2, -1.9 8 1.8 2.8 3@ 4.

K 16

8/9

5.



WO 2020/140788

100

PCT/CN2019/127517
?i’}\ /ST L3
/s
62
Fv, W
K 17
@@\ /wST L3
50
ST
62

9/9




INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/127517

A. CLASSIFICATION OF SUBJECT MATTER
GO2B 13/02(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
GO2B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

VEN; CNTXT; CNABS:“-", ffi, IE, “+7, %3, 5=, B—, 91, Box, 2, K, negative, positive, first, 1st, third, 3rd,
telephoto+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 109557643 A (JIANGXI LIANYI OPTICAL CO., LTD.) 02 April 2019 (2019-04-02) 1-14
claims 1-14
X CN 1769940 A (KONICA MINOLTA OPTO, INC.) 10 May 2006 (2006-05-10) 1-13

description, page 2, paragraph 1 to page 6, paragraph 4, and page 10, paragraph 4 to page
21, paragraph 3, and figures 1-14

Y CN 1769940 A (KONICA MINOLTA OPTO, INC.) 10 May 2006 (2006-05-10) 14
description, page 2, paragraph 1 to page 6, paragraph 4, and page 10, paragraph 4 to page
21, paragraph 3, and figures 1-14

Y CN 204883031 U (ZHEJIANG SUNNY OPTICS CO., LTD.) 16 December 2015 14
(2015-12-16)
description, paragraphs 73-98, and figures 1-30

X CN 203480119 U (KANTATSU CO., LTD.) 12 March 2014 (2014-03-12) 1-5,7,11-13
description, paragraphs 97-176, and figures 1-11

Y CN 203480119 U (KANTATSU CO., LTD.) 12 March 2014 (2014-03-12) 14
description, paragraphs 97-176, and figures 1-11

X JP 2005315904 A (NIKON CORP) 10 November 2005 (2005-11-10) 1-9,11-13
description, paragraphs 13-55, and figures 1-11

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (a§ specified) ) o considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art
«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report

29 February 2020 09 March 2020

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.
Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2019/127517

C. DOCUMENTS CONSIDERED TO BE RELEVANT

description, page 3, paragraph 1 to page 5, last paragraph

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2005315904 A (NIKON CORP) 10 November 2005 (2005-11-10) 14
description, paragraphs 13-55, and figures 1-11
X CN 201145765 Y (NEWMAX TECH CO., LTD.) 05 November 2008 (2008-11-05) 1-5,7-9,11-13
description, page 3, paragraph 1 to page 5, last paragraph
Y CN 201145765 Y (NEWMAX TECH CO., LTD.) 05 November 2008 (2008-11-05) 14

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2019/127517

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 109557643 A 02 April 2019 None
CN 1769940 A 10 May 2006 us 7486328 B2 03 February 2009
KR 20060052304 A 19 May 2006
us 2006092310 Al 04 May 2006
CN 100489591 C 20 May 2009
EP 1653267 Bl 19 December 2007
DE 602005003905 D1 31 January 2008
KR 101221703  B1 11 January 2013
EP 1653267 A2 03 May 2006
EP 1653267 A3 12 July 2006
DE 602005003905 T2 11 December 2008
JP 2006154767 A 15 June 2006
JP 4894222 B2 14 March 2012
CN 204883031 U 16 December 2015 None
CN 203480119 U 12 March 2014 us 8902513 B2 02 December 2014
us 2014063623 Al 06 March 2014
JP 5952135 B2 13 July 2016
JP 2014044354 A 13 March 2014
JP 2005315904 A 10 November 2005 JP 4631306 B2 23 February 2011
CN 201145765 Y 05 November 2008 None

Form PCT/ISA/210 (patent family annex) (January 2015)




EFRERIRE [ P F I 5

PCT/CN2019/127517

GO2B 13/02(2006.01) 1

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B.

e FR U

G02B

R R AR IR PR BESCIR (BRI r R R0 2R 5)

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

VEN; CNTXT;CNABS: “~” , i, 1IF, “+7, 3, =, F£—, £1, 5, B, K58, ne
1st, third, 3rd, telephoto+

gative, positive, first,

C. EXHE
= SIS, BB, JREHMHREE PRI
PX CN 109557643 A (YLVHBEEEF AR AF) 20194 48 2H (2019 - 04 - 02) 1-14
R 1-14
X CN 1769940 A (fJE-RREEEMZ HF RN S4L) 20064 55 10H (2006 - 05 - 10) 1-13
VLA B2 1 - 506 T 504 B, S0 5B 4B- 521 38, E1-14
Y CN 1769940 A (FIJB RERERBE N S4b) 20064 5H 10H (2006 - 05 - 10) 14
TP AR TSR B - 506 T 5RARL, SE10T B4R -2 T AHS L, H1-14
Y CN 204883031 U (WFilsF264ERAT) 201548 128 16H (2015 - 12 - 16) 14
1B 58 73-98E%, &1-30
X CN 203480119 U (BEix#kiztait) 20144 38 12H (2014 - 03 - 12) 1-5,7,11-13
VIAA 597176, E1-11
Y CN 203480119 U (FEiA&#katatt) 20144F 34 12H (2014 - 03 - 12) 14
VIAA 597176, E1-11
X JP 2005315904 A (NIKON CORP) 20054E 11H 10H (2005- 11 - 10) 1-9, 11-13
B 58 13-556%, K1-11
Y JP 2005315904 A (NIKON CORP) 20054E 11H 10H (2005- 11 - 10) 14
B 58 13-556%, K1-11
[V ]34 scpbreckms o b TRBERIHE
* Bl ERER “rr FERFHEDGER O 2G4, 5EEREIRA, (B4 T
A7 ANV BRI 93T T I B — Bk (S0 R 2 TR e B 7 i S
“g” EB/%Eﬁi%ElE‘J%?EEZ‘ZEM‘EE@E?@EE%EZ%%U X GHESHIH, BERERTE, URERRPHZATR
oL» ATREXTIL A SRR REE S0, BN R B — RS R S i ul X
S B B “y” fF U?I‘E?%E’JI#, BE XSS —REEERIZEIHE A I
E}%@g‘g)ﬁﬁﬁ%lﬁE’ﬁ/ﬁ%‘l/\ﬁﬁ%%fimﬁﬁélﬁﬂ’m# (B EF%:.X;?ZIS ﬁlﬁ?}zﬂ:j\ﬁﬁﬁﬁﬁ%ﬂﬁuﬁjﬁ%f)ﬁmﬁ
“07 WROSATF. . BB R A TR - E{?Iﬁﬁ@”l{ﬂ
«pr A 46 R i EER T BRI R (s A (S0 & RIS AIEISCR:
I P b 2% S 52 AR H 3 By 2R e i 25 T 240
20204 2/ 29H 20204 37 9H
TSA/CNF & FR A0 MR 2y ik ZRE R
] B 2 50 R 2 4R) (TSA/CN) WK
o L ST R B MR LR ER6 S 100088 b
HEEE (86-10)62019451 B 270 86-010-62085762

PCT/1SA/210 3 (58271) (20154E1 1)




EFRERIRE [ P F I 5

PCT/CN2019/127517
C.  HERXH
% A SURASCH, R, IRUIAEKBIE it SIS
X CN 201145765 Y (HsERIBMRH A IRAT) 20084 115 5H (2008 - 11 - 05) 1-5,7-9, 11-13
B3 50 1 B35 B 1B
¥ CN 201145765 Y (HsERIBMRH A IRAT) 20084 115 5H (2008 - 11 - 05) 14

B3 TR 1 B 285 TURR 1R

PCT/1SA/210 3 (58271) (20154E1 1)




Bl H S
XTREERNESR PCT/CN2019/127517
Wit 4 8 0 B RS el Gl el

CN 109557643 A 20194F 4H 2H T

CN 1769940 A 20064 5H 10H us 7486328 B2 20094 2H 3H
KR 20060052304 A 20064 58 19H
us 2006092310 Al 20064 5H 4H
CN 100489591 C 20094 58 20H
EP 1653267 B1 20074 128 19H
DE 602005003905 D1 20084 18 31H
KR 101221703 B1 20134 18 11H
EP 1653267 A2 20064 5H 3H
EP 1653267 A3 20064F 7H 12H
DE 602005003905 T2 20084 128 11H
JP 2006154767 A 20064F 68 15H
JP 4894222 B2 20124F 38 14H

CN 204883031 U 20154 128 16H T

CN 203480119 U 20144 38 12H us 8902513 B2 20144 128 2H
us 2014063623 Al 20144F 3H 6H
JP 5952135 B2 20164 7H 13H
JP 2014044354 A 20144F 38 13H

JP 2005315904 A 20054 118 10H JP 4631306 B2 20114F 28 23H

CN 201145765 Y 20084 118 5H T

PCT/1SA/210 R (FMIREFMM) (201551 )




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report

