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Two f-0lens used for micro-electro mechanical system (MEMS) laser scanning unit having a first lens
and a second lens, the first lens is a meniscus lens which concave surface towards the MEMS mirror, the
second lens is a biconcave lens. The first lens has two optical surfaces, and at least one of the optical surfaces
is aspheric surfaces which at the main scanning direction. The second lens has two optical surfaces, which
focuses the scanning light to the target by calibrating itself. Both the firstlens and the second lens are satisfied
the specified optical con-dition. The purpose of linear scanning and high resolution scanning can be achieved

by disposing the first lens and the second lens.
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i@ HF#2 KX (Anamorphic equation)

(CO)X? +(Cy)Y?
1+ 1= (1+ Kx)X(Cx)* X? —(1 + Ky)(Cy)* Y?
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Bla-Box2+a+8orf+cilo-cox +a+corf +
D,Ja-D,)X? +(1+D,)r*] (2)

(0018] HF ZABEAR LIE— SR A FIHE(R Y e IEEE
SMD:(LQC-QM%Xﬁ@&Yﬁ@zﬁﬁi

y

(curvature) i g & g # 3 AXT @ RYF @ 2 B 8 4%
# (Conic coefficient): 4 ~ g ~ ¢, % p, 7554

& ¥4 (rotationally symmetric portion)x w

®
e

RyXNR-AXRBFXE2R#EEM% B (deformation
from the conic); 4 ~ B, ~ ¢, % p, 73 ki

# (non-rotationally sy_'mmétrié components) X
FHBEBR S AR AR +REZBEZH AR

(deformation from the conic): & ¢ =c
x ¥

= =B =(C = = JibBA 8 —JEK® o
Kx-KyﬂAP_BP_CP_DP_OE'J?HL:%J?- FE 3K &

[0019] 2 : 3®{geh&@ % # KX (Toric equation)

(Cxp)X?
Z=2y+
-Gy x?

1

Coy= ————
V) -2p

Zy= (Y
1+41-(1+ KO Y’

(3)

+B,Y*+BY®+B,Y*+B,Y"
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(SAG) ; Cyﬁ—% Cx’n\i'z'JYﬁr%J,ﬁ%Xﬁﬁaz&i‘f’é(curvature)

; Ky).‘%Y?Fﬁ)Zéﬁi’%&(Conic coefficient) ; p
T B Bsﬁz-Blo}"'%m;k CTARCARY FRFZ A

(4th~10th order coefficients)deformation

from the conic) : % c,=c,6 B
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GI3laRE AL BI3b GBEMBRTRAELIORSEZ
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P F—ALBI3aF_ALHI3D-F=ALE

13228 P m AL ®HI2bAEIRBINELH —BEAEK
A ZIASL® $ - A2 &I3la- A2 &I31ID
B A2 @R F WAL BINDAHFR T ATE
SHE—BMARKOA BRI ASERENFN S GME
ARBmERZALSEE - R—F% > A5 S H13LARE
ZHAI2HMA L AASHRE KREHZ A RO
BH o EERRTAE-FBRAXU~KG) A

' (4)
0.8« m <1.6
f(l)Y
(5)
-20< s <-1.0

2y
K AEFHFITHGERLK(6)

(1 =1, (13 =) (6)

)y f(2)y

0.6<|fy( )| < 2.2

BaaFETAKRAX(CT)
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7.0 <|(——-—) +( )fox| <100
1 sz R3x 4x .
(7)
£F o <1>yﬂ%%——éﬁ,}4131azwrﬁﬁz’“ﬁ Feoyy

BEBAINEIRBIOLEE d BO=0"F 4
F131B MM AL EES 4L A I32MBR TR S 410
P @z EH - d, BO=0"FHAI2ER ~d A 0=0
%-—ﬁz)ﬁ'1328%—;—%4&]7’0“"‘@@8?%1&5%’f A=
BRIOBE £ Mwaﬁ,,o, M E %S conbination

focal length) ~E %‘s#ﬂaﬁﬁz
B RE R ﬁl;’cmtﬁ g ¥ 12 Ry
%ﬁlﬁ‘%@&i*ﬂ‘mﬁ@ A Rl T SRR
S R131 ¥ =8 K 132244 % (ref on index)

Bx - ABAz= A A OpprchEdtgcdnn —n o T
SR B R B 15 b PRROGK RYR A 6 R B M
ML O AT 0 B R R (B) T L0 | ®

min(S, - 5,,) (8)
max(S, -S,)

04<d =

FE—F  ABRAZ_RKXTOBARAMAURAGBTE T
AN  ARBRERHEIIAHD LHBLLOARSE
BEAERARISEABRAMMLMER  ARRER
HEIIRHM O LI AKOABERHMERARIIER
BRDEHEAERT BFTHREA(IACLIO) »
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. (9)
77max :M < 0.10
(Sbo 'Sao)
i . (10)
—_mll(‘?b—sa) <0.10

nmin -
(Sbo ‘Sa(})

A S aS ARAKID EF ALK ReiE— L
BYF@RXF @z kE - CARLRKISER IMABARK
ARABZWHE - 1 AHARBRERHAEIIR 4 @ LiFa by
MABRAAKIS LA Z LA S RS AMMKER
HRIIRHBDER S AROABLEEIRFH I QRIF R
Iz kB -

BREABAEMAEET  LIRARETHHERST
PUE 7 > 5RO 2 5 4 R I 4 4 B o 7
ABEAUNTABEFRZETRE > BHAMHSALTAMMKRET
SR EEXZ R XITOGRZIERMATHAERSA
BRAFEAUXNTHABTIERUERIEAN —HMKRET
HEREEY ER-—REFAUBRETHFHEAEMT
TR TAERABFTLZ R XIOLE S R B
— Bz HM o B —RAELERPRELARE2
A8 ABEAMBFIRATIHFREEZ B Kf
O%h ZHBARAHERRFNATAE T E RS EHE
AR R B BB EEHNFREAEIRAKAIOSER 244
BRAHRTRAETHSAY - - BFEFEHEEH
Blio : F—SKARISIAE 4R 13228 R ¥R Kb
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< B —Fwp >

£ B %% A0101 17T &/# 50 ® 1003055233-0



1343328

1004 027 18H HEHERE

S4BMBESAEG  EATECHALARHARBE —HH A
BRI R RARZTHOZALRIECE - KK 5 H)
2R RATOBRZE -SRI ARA B _4H132 £ ¢
F-RAI3IAMANAUBAEMBERSEI0OM Z A
R PR B RI2A MU BER RS £ — KA
1313 — A% ®13lat F — AL ®1I31b- F 4R 1324
EA2B132008F WAL BI32bH L AERD - £ A X
()A B RE - EALSBHAEKG Lok —
Bk = -

0029] ﬁ“‘ﬁ"?ﬁ%ﬁim

s S
-—-—-M-L

%G h $#4§:(mm) d & & (nm) nd#7 8¢ %
(optical surface) (curvature) (thickness) (refraction index)
MEMSE 4 & R o 35.00 1
lens 1 1.527
R1 (Y Toroid)

Rix -65.49 6.21

Rly* -29.16
R2(Y Toroid)

R2x -29.08 31.79

R2y* -20.33
lens 2 1.527
R3(Y Toroid)

R3x 23.44 5.00

R3y* -313.47 ‘
R4(Y Toroid)

R4x 123.02 108.71

R4y* 38.25
A KM (drum)RS 00 0.00
*& TR @

[0030] (2= -F—FHHIZIALGEXRDLEH

IR 1% b @ F #2 X 1% # Toric equation Coefficient
AF d(optical Ky Mspthst 4th:RFEMAY  6thx ¥k SthRFHH  10th R Kb

surface) (Conic Order Order Order Order
Coefficent) Coefficient (B4) Coefficient (B6) CoefTicient (B8) Coefficient
RI1* -4.8995E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
R2* ~2.2142E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
R3* 1.4721E+01 -3.1146E-07 -4.8494E-11 0.0000E+00 0.0000E+00
R4* -8.7774E+00 -9.3076E-09 0.0000E+00 0.0000E+00 0.0000E+00

097129669 AR &% A0101 % 18 B/#£ 50 R” 1003055233-0



1343328

1004E 02 188 FERER

(0031] @it —RXfTOHERZIASLT f(l)y=

102.512 ~ f(2)Y: -64. 358 -~ fsx=42' 255 -~ st=—600
(mm) THFHAGKERREHEAFHNAGHEIFHR AR
K % jﬁﬂ%%&#&%&%&%miﬂé%ﬁsao:l& 17Cum) -~
Sbo= 3918.086( um)F# A AHM ALK > AR AKIGE
BITRE  HERBIOABE - 2 HLARX(4)~-KX(10)=
B R RARIDER P oI AYS GIEEP
e YREHE(MM)YABZSHARERZL(un) > wkw |
EARAHZ ARSI FALB AR B FONELE

‘ A0.05mm -

[0032] =B -FHRBBRAESHER
d,+d, +d;
e 14194
f(l)Y
d, 1.6892
f(ZJY ’
ERIEHE L/ (=D Gy =D) 07577
f(l)y f(2)y l
= el t o b1
BRHE 5 |( R R ) +( R R. )V ox 14785
_ min(S, -S,)
‘ " max, -S,) 04728
max(S,-S,)
=——t e 0.0656
e (Sbo : Sao) 3
= m_m(Sb—'SQ 003 10

nmjn
(Sbo ‘Sao)

(0033) #%#w - F—FHRFABRABRILABIMARELYHEXRAE

Y -108.008 -99.923 -79.633 -59.820 -40.216 -20.360 0.000
Max(2Ga, 2Gb) 2.10E-02 1.94E-02 9.59E-03 1.05E-02 9.16E-03 2.16E-02 2.85E-02

[0034] <% =Frwp>
AERBZ_ARXIOBRRZE-RAIBIR-F 5 A

132 AP R -—SRAIBAMAN AU GLAMBRERAH
097129669 AR A010] %19 A/# 50 R 1003055233-0



343328

(0035]

(0036]

097129669

1004 021 188 HFERKRRE

1028k » BEF R R R132AHA—BUMEER AR
L£E BRI E - A2 Bl3la ¥ L2 &13lb- B
4 RI2F =A% B132a% A KE > A KX (3) Ak
KooK&t A8 —HAI132F AL BI32b A K
(DA#EKaAXAH - EAZHMAFKO LR RE

B F N e

2B B _FHp2zi0ALHEMH

e i) e & £ /2(mm) dE E(mm) nddf 4 %
(optical surface) (curvature) (thickness) (refraction index)
MEMS K 4t @ R o0 35.00 1
lens 1 1.527
R1 (Y Toroid)

Rix -151.54 6.86

Rly* -53.55
R2(Y Toroid)

R2x -28.86 30.00

R2y* -26.53
lens 2 1.527
R3(Y Toroid)

R3x 30.40 6.14

R3y* -68.92
R4(Anamorphic)

R4x* 7602.53 98.40

R4y* 48.87
B K. 8 (dram)RS 0o 0.00
*RoRIEKE

AR B _FRpHZAZGFEKROGEH

AR &% A0101

%20 A/ 50 A

1003055233-0



1343328

(00371
. [0038]
097129669

1004028 188 HFERRR

3§ 1% & @ K 42 X, 1% # Tonc equation Coefficient

’Cfu‘f’fg‘;g;‘“‘ Ky Binfede  4hABAR  6hABAR  ShAREH  10h KEAK
(Conic Order Order Order Order
Coeflicent) Coeflicient (B4) Coefficient (B6) Coeflicient (B8) Coefficient
RI* -2.7293E+01 2.7013E-06 0.0000E+00 0.0000E+00 0.0000E+00
R2* -4.1136E+00 4.8140E-07 0.0000E+00 0.0000E+00 0.0000E+00
R3* 2.0319EH00 6.1497E-07 -1.0495E-09 0.0000E+00 -1.5106E-16

B 1% & & F & X 1A 2 (Anamorphic equation coefficent)

Ky $ 1 Ath=x 4ot 6th R Eihdt SthkEiA$  10th R KAK

(Conic Order Order Order Order
Coefficent) Coeflicient (AR) Coefficient (BR) Coefficient (CR) Coefficient (DR)
R4* -1.3336E+01 -3.3632E-07 0.0000E+00 2.1921E-14 -1.5106E-16
Kx Méeth 8t 4thx ¥4 6th X Fth#t 8thk Rt 10th =X ¥ {4 #
(Conic Order Order Order Order
Coefficent) Coefficient (AP) CoefTicient (BP) Coefficient (CP) Coefficient (DP)
R4* -3.3236E+04 3.0300E-01 0.0000E+00 0.0000E+00 0.0000E+H)0
Lttt —h XK{O0&KR > f(l)Y= 91.725 ~
f = -53.286 ~f =40. . == g T
(2% 3 oX 40.302 st 480 (mm) T #& 4%

BAKBUAERASMARRZ FR AL AL 5
BT RHRIOLABS =18 17(un) - S, -
3918.08( um)BHAAFH AL  ARARISLEMFE
B e IOLB8 32 (4)~-K0) 244 b

B RARIDER P AY S GIES P CHYIES
(M) ABZHHAREL(Ln) » WwEik AN BRAFTHH

Z AL A BB T B > BB AEEA0. 05mm -

At~ B _FHBHREHX

d, +d, +d,
< 14668
-/.(I)Y
d
: -1.8466
f(2)Y
-1 -1
ER s '/,7 (G, G ) 19894
Joo o |
11 1
Bl 5 -——)+ - 13486
R R TR TR
_min(S,-S,)
= Gy 5 ) 04446
max(S, -S,)
Mo = —o 2 0.0698
(SbO 'Sao)
_ S, -5,) 00311

r’min
(Sbo 'Sao)

AR 4% A010] # 21 a/# 50 A

1003055233-0

3



1343328

(0039}

(0040]

(0041]

097129669

1004F 02 18H SEBBE

AN B _EROGIAAZRLABIVAREAL O R AMA

Y -107.977

Max(2Ga, 2Gb)

-100.943  -80.187

-59.820

-39.831

-19.959 0.000

1.03E-02 9.37E-03 7.18E-03 9.12E-03 1.27E-02 1.06E-02 7.09E-03

< B ZF A >

AERBZ_RAIOBERZE—SKRIINR—F 4 A
132 A+ RS A131AMANVLUGAMRKETR &
10z h » RV B R132H— 4 IMGER AR
8-SR E -4 B3N aE L&D ¥

—HAINREZ AL ®]132a
R PRSI ¥

T IT T AT RES

& 3 L

CRAKX(G) A E

] 32b 18 A
: T

ndir 4t F

XEd
(optical surface) (curvature) (thickness) (refraction index)
MEMS R &t & R oo 33.34 1
lens 1 1.527
R1 (Y Toroid)

Rix -861.62 7.46

Rly* -60.80
R2(Y Toroid)

R2x -30.46 26.44

R2y* -29.49
lens 2 1.527
R3(Y Toroid

R3x 31.43 5.00

R3y* -65.75
R4(Anamorphic)

R4x* 4222.69 104.00

R4y* 0.02
g K, 8% (drum)RS 0 0.00
*RorEKE
A F 4k A0I01 % 22 A/$# 50 ® 1003055233-0



1343328

[0042]
(0043]
®
o
(0044]
097129669

1004£ 02 188 SEFSRE

At FBZERAzALoIERED SR

3K 1% ¢ @ 42 X 1% # Toric equation Coefficient
A% @(optical Ky @épths  4thk Rth#t 6th X %4kt 8th R Ehit 10th =k ¥ 2 %

surface) (Conic Order Order Order Order
Coefficent) Coefficient (B4) Coefficient (B6) Coefficient (B8) Coefficient
Ri1* -3.4458E+01 2.7278E-06 0.0000E+00 0.0000E+00 0.0000E+00
R2* -4.9048E+00 6.6294E-07 0.0000E+00 0.0000E+00 0.0000E+00
R3* 1.4352E+H00 5.4938E-07 -1.2559E-09 1.9341E-14 -1.6358E-16

1% ¢ & & £ &, 1% 2t(Anamorphic equation coefficent)
Ky R it 1% #¢ Ath=k E 44 $¢ 6th xR %14 & 8th X ¥4 10th =k ¥ th 8

(Conic Order Order Order Order

Coeficent) Coefficient (AR) Coefficient (BR) Coefficient (CR) Coefficient (DR)
R4* -1.8269E+01 -2.0899E-07 0.0000E+00 3.0720E-14 0.0000E+00

Kx Wb dth-k it 6th X B4t 8th kX EHAH  10th R F/AK

(Conic Order Order Order Order

Coefficent)  Coefficient (AP) Coefficient (BP) Coefficient (CP) Coefficient (DP)
R4* -1.3932E+04 5.9251E-01 0.0000E+00 0.0000E+00 0.0000E+00

ShbmERH R ATOKR f(l)Y: 100. 396 -~

f)y= -58. 178~ f_,=38.34~f_ =-318.7 (mm)7T
FRAKBBRRERAFHNAKEIFR AL AL &
BEMERSHI0LEBS = 23.62(um) - S, =

3667. 96(um) i A AR AL EA LKL LETR
£ MABRDNHABI > B%R(4)~K(10) 2 4EH » o
Ft+—  RABKRIDEU PO I AY N @ ERE P OYIE
B W ABZEMAEREL(un) &k +=: AF%
MZABI B BIAE - B FoBALEAD 05mn

o

Rt+— - BZFwp SR AME R

& B4k A0101 % 23 A/#£ 50 ” 1003055233-0




1343328

1004028 180 K ERER

d,+d, +d
3 T4 7S 1.3491
./.(1)7
dS
-1.7875
f(Z)Y
-1 -1
Eﬁﬁﬁﬁkré”‘)+wﬂ ) 12142
f(l)y f(z)y ]
— 1 1 1 1
B A (— - —) + (—~— 1242
- (Rlx Rh) (R’.Sx R4x )f"x 6
min(S, -S,)
= 44
max(S, -S,) 04498
max(S, -S,)
N = ot Oa? 00732
(Sbo 'Sao)
_ min(S, -S,) 0.0329

nmin
(S b0 " N a0)

051 &+ = - B =K kb Ak
@ AN

SELTT PN

Y -108.083  -90.623 -69.966 -49.784 -29.882 -9.978 0.000

Max(2Ga, 2Gb) 1.34E-02 1.64E-02 1.88E-02 1.73E-02 2.08E-02 1.99E-02 1.14E-02
. —

(0046] < FZWE®H >

AFwplz—RXITOE&RZTHE—&A
1320 % ¥ %— 48 131 5 Jiidilbetadinn € & a4

IPET VRESEEY ¥ oo CEZ VLT
EF—BAI131%— k% &IIThEE — £ 2 @131b - 2 @
SHAINEZ AL ®I32ahakRE AKX AS
HEAR®t  EFEHA1328 WAL BH132b A K
(DBFRBAIRR - AALHBEAFKE S S A+
ZRk&k+w-

Bia-—g-sr

(047] %(+=-¥wTwnpzfordidn

097129669 & B4%% A010] # 24 B/#£ 50 R 1003055233-0



1343328

(0048]
[0049]
097129669

1004028 188 HFEERER

K& @ th & ¥ /& (mm) dEE(mm) ndif 4t %
(optical surface) (curvature) ~ (thickness) (refraction index)
MEMS & 4t & R o 41.93 1
lens 1 1.527
R1 (Y Toroid)

R1x -188.48 6.57

Rly* -73.02
R2(Y Toroid)

R2x -30.68 24.50

R2y* -36.39
lens 2 1.527
R3(Y Toroid)

R3x 34.23 5.00

R3y* 44.18
R4(Anamorphic)

R4x* 31859.04 90.18

R4y* 111.07
B K (drum)RS 0 0.00
*komIEE

Atw- - FogEhmzitlalEka sttt

%1% & & % #2 X 14 $t Toric equation Coefficient
%% @optical Ky Mkt JthkBEhe OthkBAE S kB4 10t £ ERK

surface) (Conic Order Order Order Order
Coefficent) Coefficient (B4) Coefficient (B6) Coefficient (B8) Coefficient
R1* -2.3803E+01 2.7403E-06 1.1204E-09 0.0000E+00 0.0000E+00
R2* -4.5934E+00 2.5256E-06 5.7439E-11 0.0000E+00 0.0000E+00
R3* 5.5380E-01 3.6151E-06 -2.8152E-09 1.5659E-12 -3.6298E-16

Be i ¢ @ F £ X, 14 £ (Anamorphic equation coefficent)
KyWsath gt  4thk B#HE  6thk ks  Sth-RFhs  10th X FEhHK

(Conic Order Order Order Order
Coefficent) Coefficient (AR) Coefficient (BR) Coefficient (CR) Coefficient (DR)
R4* -4.8385E+)1 -3.0469E-07 9.4705E-11 4.7886E-16 0.0000E+00
Kx Bspiatt 4thXTHH 6th R Kbt Bth R ¥  10th R FhH
(Conic Order Order Order Order
Coefficent) Coefficient (AP) Coefficient (BP) Coefficient (CP) Coefficient (DP)
R4* -2.7900E+06 5.5496E-01 0.0000E+00 0.0000E+)0 0.0000E+00

GhbmiER—AXNTOHK AR > f(l)Y=129.589 .

f(z)Y: -59.303+f =40.549~f =-157.192 (mm)
sX sY
THREARBLUARERAGTHAKMIFRARALD
’ jﬁ%iﬁ%’%&%éﬁlﬂi%%saf 280.62C um) » Sb0=
4059. 84 um)F BT M AL ARAKISL®ITR
BBl nl2 2824 ~KX(10) 244 4o

F R4k A0101 % 25 R/#£ 50 R 1003055233-0



1343328

(0050]

[0051]

(0052)

097129669

1004F 028 18H &E’E@eﬂ
AZF+TEARARIOER P oI AEYFGESEFT CHYE -
B ABZEHARALZ(un) i +Xx BKE

B ZABSABwEIOAT - BY BEHBALS

0.05mm -

A+HR - BB A SIS X

d,+d, +d,

0.9235
Sor
dy 1.5207
Toor - '
-1 -1
R AR ‘/‘r . (("‘“ ) + (4, )I 0.7577
.f(l)y -[(2))' |
_ 1 1 1 1 -
| G 12105
&8 ﬁ?. B (Ru sz ) (Rsx Ra,. )fxx .
_ mm(sb 'Sa)
vy ) 0.5062
maX(S,, 'Sa)
_ 0.0028
(Spo*Sa0)
min(S, -S
_min(S, -S,) 0.0014

M min
(Sbo ‘Sao)

i
i o O
R 5
Cise

e
EF+ XN EomfFHAARARLALSHNLRAERLYOREKR

" Intellectua!
.
I R Ty ¥
Y -108.008 -99.923 -79.633 -59.820 -40.216 -20.360 0.000
Max(2Ga, 2Gb) 2.10E-02 1.94E-02 9.59E-03 1.05E-02 9.16E-03 2.16E-02 2.85E-02 .

<FEBE®H>

ATz A XIOBHERZE—SAINA—-F=4hK
132 A+ 2 -SRI IAMAN AN B AMBER S 4
104k RFY B R1328 — 8 UIMER AMEKR
L£FE—-4R131 -2 @13laFE £ 2 ®I31D~ F
B RI12E =2 ®132atk A kka AKX AL
HEAXB®H S AE B RI13285wA£25132b AKX

R E %% A0101 % 26 R/# 50 R 1003055233-0
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(0053]

(0054]

(0055]
097129669

100402 188 HERER

(2)ABFK@ANEZN - BALHHAFRRKBE L H AT
2 & S AN

A+t - FE2FThH2{0 425K

X% m th & ¥£/&(mm) dBF & (mm) nd#f 4 &
(optical surface) (curvature) (thickness) (refraction index)
MEMSK 4t & R o0 35.00 1
lens 1 1.491757
R1 (Y Toroid)

Rlx -9000.00 7.14

Rly* -52.93
R2(Y Toroid)

R2x -29.93 30.00

R2y* -25.32
lens 2 1.491757
R3(Y Toroid)

R3x 28.88 5.86

R3y* -67.92
R4(Anamorphic)

Rd4x* 8037.31 98.41

Ray* 4331
Bk (drum)RS 00 0.00
*RIEKE

EIAREFRHAZIASLHFERE S H

3R 48 &b & b £ &, 1% # Toric equation Coefficient
#F @(optical Ky B4sktast 4dthk B4t  6th kit SthkxBh# 10thREARK

surface) (Conic Order Order Order Order
Coefficent) Coefficient (B4) Coeflicient (B6) Coefficient (B8) Coefficient
R1* -2.9745E+01 2.9200E-06 0.0000E+00 0.0000E+00 0.0000E+00
R2* -4.0699E+00 3.9682E-07 0.0000E+00 0.0000E+00 0.0000E+00
R3* 1.9449E+00 4.4576E-07 -1.1663E-09 0.0000E+00 -2.9472E-16

B 1p & & & £ X 4% #(Anamorphic equation coefficent)
KyMspth#t  4thk Bdh  6thkKkthst SthkEAhH  10th REA#

(Conic Order Order Order Order
Coefficent) Cocfficient (AR) Coeficient (BR) Coefficient (CR) Coefficient (DR)
R4* -1.1170E+01 -3.9867E-07 0.0000E+H)0 2.4909E-14 0.0000E+00
Kx Wspthty AthkBHE  6thREAHK  BhRBEhkit 10th REMAYK
(Conic Order Order Order Order
Coefficent) Coefficient (AP) Coefficient (BP) Coefficient (CP) Coefficient (DP)
R4* -4.3379E+04 2.4718E-01 0.0000E+00 0.0000E+00 0.0000E+00

BhabmERNO =R XIO&KR 1 =02.049 ~ f

()Y (2)Y
-53.487 ~ fs =40.278 ~ fSY=—480 (mm)THFER LG

X

& R 43% A0101 % 27T A/# 50 R 1003055233-0



1343328

1004F 027 180 SERSR

WM REHAGMALH IR AL LD TR UBRT
)i%#é%lOJ:iE?&Saf 18.17Cum) » Sb0=3918.08(um)
FHRaaFHAR  ARARIDEHEFTRE - B R &
B HE12 BB RA)~KX(10) &M Wi+ KA
HISER T saZe YT MEEPT CHMYESE(nn) M A
BzaMARAR(un) wER_F S BATHRMZIAL
A BwEllIAT BY BB AL A0.05mm-

(0056] &K+ A~ BEFHRG HAIGMHX

d+d,+d, 14586
Tor | ®
s 1.8398
Jyr T
-1 ~1
FRETE L/ (D), O ) 1.8487
f(I)y f<2)y l .
_ i 1 1 1
== NI - _
B E (Ru R )+(R” o Vo 14229
min(§, -S_)
5 - [ a X
xS, 5. 0.4433
max(S, -S,)
Mo = —————2 0.0717
(S‘ b0 " S a())
min(S, -S,)
Moin = oo 0.0318
(Sbo 'Sao)
LA v,:-.,x’ LS i
_ L _— *:,..« ‘-“‘2 'r ! e » L ] ‘
057)] ®k=—+ - ZEAFEHRFRARLEABTSMAREILHORK
i1
Y -108.083  -90.623 -69.966 -49.784 -29.882  -9.978 0.000

Max(2Ga, 2Gb) 0.00E+00 6.35E-03 4.11E-03 7.1SE-03 2.82E-03 3.59E-03 4.82E-03

[00%8] < FEXEHH >
AFHRBPZ_RAKXIOBERZE-—HRIIIR-F KA
132 " A+ ZE -SRI AMAVABEYERABRBRERH &K
10245k » R B4R 1328 8 UMGER AER

AR AI3E A2 B13lantFE _kE&1I3ID &
097129669 R & A0101 % 28 H/# 50 B 1003055233-0



1343328

1004£ 028 188 FEHRRR

A P12 A4 H132a8 ¥ mw AL H132b4k B JEXK

@ EARX(2)ABEKE AKX KR
Bk —_t+—RKR&ik=—+=-

c R AEHMAEKD

(0059] R=—4+— ~FEXFTrMHZIOLLHEM
K% & #h % £2(mm) dE & (mm) nd4f 4t &
(optical surface) (curvature) (thickness) (refraction index)
MEMS K & & R 0 35.00 1
lens 1 1.491757
R1 (Anamorphic)
Rlx* -2287.60 6.97
Rliy* 127.06
R2(Anamorphic)
. R2x* 23.72 30.00
R2y* 36.34
lens 2 1.491757
_ R3(Anamorphic)
R3x* -35.40 6.03
R3y* 70.31
R4(Anamorphic)
R4x* 12242.55 98.55
Rdy* -49.90
B K # (drum)RS ) 0.00
*RTIEKE
[0060] HR=_—+— -FEXEHRBHIAZLGIEKXDSLIH
. #1% ¢ & F £ K 1% $(Anamorphic equation coefficent)
#4 @ (optical Ky [K) 6 44 2 4th=x ¥ 44 3 6th X XA SthkEHHM 10th=REHHK
surface) (Conic Order Order Order Order
Coefficent) Coefficient (AR) Coefficient (BR) Coefficient (CR) Coefficient (DR)
R1* -3.0641E+01  -2.8449E-06  0.0000E+00  0.0000E+00  0.0000E+00
R2* -3.6863E+00  -4.7220E-07  0.0000E+00  0.0000E+00  0.0000E+00
R3* 1.4891E+00  -6.3868E-06 1.0061E-09  0.0000E+00 2.8649E-16
R4* -1.0500E+01 43018E-07  0.0000E+00  -2.4783E-14  0.0000E+00
.4 & (optical Kx Mlspadt 4dthx Rfedk 6th k ¥ih#t SthxEBthk 10th R Efhs
m_f(OP 1ca (Conic Order Order Order Order
surface) Coefficent)  Coefficient (AP) Coefficient (BP) Coefficient (CP) Coefficient (DP)_
R1* -1.8438E+05  -2.2809E-02  0.0000E+00  0.0000E+00  0.0000E+00
R2* 1.8753E-01 0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00
R3* 7.172E-01  -1.0004E+00  0.0000E+00  0.0000E+00  0.0000E+00
R4* 3.7587E+04 1.1998E-01 0.0000E+00  0.0000E+00  0.0000E+00
(oo6t] st me—KEKXTOH%A > f(l)y=102. 145 ~
f(z)y= -59.071 » fsx=38’ 621 ~ st=—480 (mm) = 4% 3%
097129669 A F %% A0101 % 29 B/# 50 H 1003055233-0



1343328

1004E 02 18H BEBSE

BAKBBAERAGMARREZIFHAKLDL > £ 8

%&#&%&%ﬂ‘ﬁﬁwiiﬁ%&sag: 18.17Cum) »

Sb0=3918. 08Cem)HFHAAFMAL AR LKL
ITRE CHMARDHXAEIZ £HL(4)-K(10) 2 &4
R+ Z R AR ER P oI AY N GESE PO

WYEEMMAHABZHHARAESE(un) ik —+mw
 BAERAZABSAB wBI2AT - BP0 B4R

BE#A0.05mm -

(0062) K =+= - BARkHBREEEH

d,+d, +d
e e— 13176
fa)r
d
: -1.6683
-f(z)r
-1 -1
FREAE l./,, ~((n"‘ )y ("‘,“ )I 1.6850
f(l)y f(z).v l
= 1 1 1 I
b= ——— ) (— - — 1367
Ejﬁﬁjﬁrﬂ |(Rlx Rlx ) ¥ (Rl'x R4x )/Jx 1 136
min(S, -S,)
= 447
max(S, - §,) 04476
max(§, -S,)
il M 24 0.0853
i (Sbo 'Sao)
_ mintS, -5,) 0.0382

nmin
(Sbo 'Sao)

Pt Y e e .
0063 H—_—dw - BFAXNETRHIRARAZRLALBSZHALTEALHR
A&

Y -108.005 -100.853 -80.098 -59.819 -39.925 -20.060 0.000
Max(2Ga, 2Gb) 0.00E+00 2.64E-02 2.30E-02 2.02E-02 2.24E-02 2.17E-02 2.51E-02

[0064] < & g p >
AEwBZ_AKXIOBAEZE—BARISIRAR—E %A
132 A+ B -8R 13 AMANAVUGAMBERHE

10z 48 h » B¥ % —4Eh 1328~ IR AR
097129669 £ R4R AOI0] %30 H/# 50 R 1003055233-0



1343328

(0065]
(00661
097129669
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AEHF—SBRINE -2 ®131at B —A£L&I3ID &
Z4RI328 =% ®132a%k akka AKX AKE
Ko AKXERT  AF 8 H13285 w2 ®132bEA R
(DDA K ARt - EALHMAEKRD LR A=
TERKR =N

k-t EHE-FEEHRFHZIOAREHHK

%2 & #E¥ie(mm) dREA(mm) . ndifkt
(optical surface) (curvature) (thickness) (refraction index)
MEMS R 4t & R oo 35.00 1
lens 1 1.52996
R1 (Y Toroid) _

R1x -490.28 8.00

Rly* 124.37
R2(Y Toroid)

R2x 31.40 30.00

R2y* 35.62
lens 2 1.52996
R3(Y Toroid)

R3x -31.81 5.00

R3y* 39.55
R4(Anamorphic)

R4x* -1084.88 95.99

Ray* -98.74
B K #x(drum)RS5 00 0.00
*FOTIEIKE

Aot XN B ERplziAeLBERBELEYH

K 1% & @ & 2 X 14 # Toric equation Coefficient
#£% &(optical Ky M4ktk#  4th:k bt 6th-k ¥tht SthAkEHH 10thxEHhH

surface) (Conic Order Order Order Order
Coeflicent) CoefTicient (B4) Coefficient (B6) Coefficient (B8) Coefficient
R1* 0.0000E+00 -3.7954E-07 0.0000E+00 0.0000E+00 0.0000E+00
R2* 0.0000E+00 -3.7949E-06 0.0000E+00 0.0000E+00 0.0000E+00
R3* 0.0000E+00 -2.7407E-06 9.4369E-10 0.0000E+00 -1.5635E-16

1% & & ¥ £2 X 14 $t(Anamorphic equation coefficent)
Ky 62 4 £t 4h:k Bk 6thREAHK Bthk¥E4K 10th REh$

(Conic Order Order Order Order
Coefficent) Coefficient (AR) Coeflicient (BR) Coefficient (CR) CoefFicient (DR)
R4* -1.8709E+01 2.9497E-08 0.0000E+00 -1.5049E-14 0.0000E+00
Kx fléathdt  4thR Fihge 6th-R 4% SthhFAH  10th REH4$K
(Conic Order Order Order Order
Coefficent) Coefficient (AP) Coefficient (BP) Coefficient (CP) Coefficient (DP)_
R4* -4.4249E+03 2.2610E+00 0.0000E+00 0.0000E+00 0.0000E+00
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[0067) sty =—h XfO0&KAR - f(ngz. 228 - £ o™

-53.135» fsx:39' 746 -~ st=—480 (mm) =T 4% 3% #4 & %
BIBEREHEEFHMAGHZIFRAL LD L BMKT
&%Mﬁl().t;"tzésaoz 18.17C um) ~ Sb0=3918. 08C um)
WhaBFHAESL  ERAKISEEITRE  BAK D
HAEI2 EHRA)~-KX(10) 2B > wk =+ + 5 &
ARIDER P I AEYF O EHE P CEYIESE(mn)H
ABZBHAREZ(un) ik T A BAT KRB Z

AFESH B ELI3IMT -

[0068] &=+t - B+ BT

f'(m' '
ds
-1.8066
f(2)7
-1 -1
ERHAE }/:r LoD O ) 20293
f(l)y f(?)y '
_ 1 1 1 1
R (—-—) + (—-— 12463
N (Rlx ‘R2x ) (R3X R4x )flx
_min(S,-S )
= p—7 04323
max(S, -S,)
Mo = oo o 0.0731
(Sbo ‘Sao)
min(S, -S,)
Noin = o o < 0.0316
m (Sbo .Sao) .

[0069] K=+ A B ELTRFRAABRLEABSHARALHR
AE

Y -107.990 -100.745 -80.240 -59.952 -39.897 -19.940 0.000
Max(2Ga, 2Gb) 0.00E+00 1.23E-02 1.13E-02 196E-02 2.20E-02 1.29E-02 1.20E-02
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TWO OPTICAL ELEMENTS FOLENS OF MEMS LASER SCANNING
UNIT 2

~ PR ARE

CHERTEHABREEZ A RIOBA  B—SA A
MAMAYBERMERHEMZER AE A A — B
WAMMA AP R —BAAACBALE  AXHES
WESH—BAPEAEREABA BB AE -k
BE AEREFGES A — RS A FKE A
TERUBTRAERHAZAZE AR ER MM A ZITHL
BABERATERRE AL LB B AT BELE
G BB L BB R R A R 2 b
BoEE R RE A B RE - TE AR R
ﬁ%%%&ﬁmzawo

© AU HBE

Two f-Blens used for micro-electro mechanical system (MEMS) laser
scanning unit having a first lens and a second lens, the first lens is a
meniscus lens which concave surface towards the MEMS mirror, the
second lens is a biconcave lens. The first lens has two optical surfaces,
and at least one of the optical surfaces is aspheric surfaces which at
the main scanning direction. The second lens has two optical surfaces,
which focuses the scanning light to the target by calibrating itself. Both
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the first lens and the second lens are satisfied the specified optical con-
dition. The purpose of linear scanning and high resolution scanning can
be achieved by disposing the first lens and the second lens.
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