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Design and Development of Asymmetry Glass Array Lens
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Asymmetric glass lens core for portable projection optic system was designed and simulated. And
it was machined by newly developed non-rotational ulfra precision grinding method. With the
designed lens data which optimized for multi-collimation, we generated the WC core surface data.
Mold pressing conditions analyzed by FEM. In the machining process, ground profile errors were
compensated based on measured data, minimized feed rate and depth of cut. The deviations of
machined core profile were acceptable level for glass mold press. Mold pressed glass array lens
was coated with SiO; and Ta,Os for anti-reflection.

1. A8

Key Words: Asymmeric Surface (H} &%
X

&1 5 04), WC Core (27 TIL0), Ultra-precision Grinding (&Y ®14H, Micro-array
Lens (A0SR ofgo] A=) M

icro-array Chip (0H0[ & o{2{0] 3), Laser Diode (LD: H0JX CI0|2E)

Fig. 1 3 o] 2= Ade] LD o o]

HE5E= golx W& uwlo]lmz ofzlo] d=oA
FAU8 AAY t2Ze] 7179 B/ F AE 2 AFS 3l Zda AR HL 3 A

s AN 439 AEed AT HE A
A 2dHR &7 AME Ve vAds okl
Foi§ Z2AH faIge] FX g el
Algste. A8 7HA FRI|E F 53] REAF
Y(LD/LED )2 o]&3 Zz2AHd AA"e FI
dofd A AdA, TEEE oA HAY ¢F
g 7eE JATL Ut VeH o R HEAFd
& o] &% ZEAMH A x2S tF do]A thole
T Source Module & wlo]AZE of#o] #Z(Micro-
array lens)$} vlo] =22 o] o] H(Micro-array chip)&
IARAZ F sfe]o] ERE T3 /I LD HE
A A F e A7IAGE H id HH
7} g3

22 Rol 7o Aojd Wafo] ote] A3
o oluxE FHIL=EF HZH MAH o I
ol g AN AES HFHAY A= &Y
3t 2 AA3E ool Jider & F Utk
aHu JlsA oz 7hEe "A e 4 HoA
I HHE gzt Ao atel] WRsly] wio) I
2l w2 &Y A, 1, A Vel a7d
O ARFHozE dA AMEHE mlo]la R oo
e 3392 640nm ©] ™, Emitter pitch = 300 /m,
Number of emitter = 30EA, Beam divergence = Slow
%3} Fast ] 83 40 degree ojt}. A &8 A= T
ZE Slow F3 Fast FoA 2AHE 1439 &
o] W& F3AO0F Beam shaping & 4 U&= H]



ror

SYUSESX H 25# 123 pp. 39-46

December 2008 / 40

T AYY = ool g Al&ste Ex a1y
HolA Fd TR AL t]aZgold HE&HU?

2. YA

golA tele=niE WAEHE o ddd
Fig. 1 3 o] 35e] wazol niigoz st
of Wl By EFS Fu Yok ol AP

] [}

Fig. 1 Property of laser diode beam and arrayed lens
package
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Fig. 2 Pupil intensity of laser beam
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Fig. 3 Condensing of laser beam with cylindrical aspheric
lens
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Fig. 4 Micro-lens array and Condenser lens
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Fig. 6 Optimization of 635 nm Micro-lens array &
Condenser lens
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(a) Gaussian beam size analysis by point spread function
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Fig. 7 Gaussian beam size analysis and uniformity
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Fig. 8 Error parameters of Micro array lens
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Fig. 9 FEM(Finite Element Method) analysis for
GMP(Glass Mold Pressing)

Fig. 9 9 (a) & wlola & A= ofd o] FEM
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MAF (b)s} 2ol olgle] A= Wol| JtFE o
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F7} Atk (©F FlelAz W= ool 53 Fo
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= Fast & JERdTH

Slow %9 Hol €82 10.4971N/mm’ o] 9, 4
et e %ﬁé«l FZoje ®iye] /g w2

Wt HE 7z Wk £33 -11.7590N/mm’ o],
AdE Y= 0.000149mm, ZZ HHEkel] sjdets W
£ -0.000098mm Z AAHSUTH Fast £ Hol 3
#.2 3.5789N/mm’ °o|m, A&t wE T3
Fole] Mg 713 ¥ Wyl HE 77 Wk
2328 [12.9205N/mm’ o™, Hd ¥ 0.000150
mm, ZZ W3k g atE BYE 0.000015mm 2 A
A=Ak wekA Slow 3 Fast 59 Hof |97}
2z} 0.000098mm <} 0.000015mm E A ¥ 850l
tHa]— :Lﬁﬂ_,] H3og o];7]% 2= o]*— i = Xé“é
T AsE YA & »AEE a3

e Age 53 58 /MY HAxAS
Table 1 3 &9 $4 nf=2 91 HAE f9 4
2E AEL AAFE o 2HIEE 592
Agdelst olF& s ST

Table 1 Grinding condition

Item Cutting condition
Work piece Binderless WC
Wheel mesh #400, #2500

Wheel diameter(mm) 0?35

Turbine speed(rpm) 35000/38000

Feed rate(mm/min) 0.5,0.2

Depth of cut(um) 0.5, 0.2
Vacuum pressure(kpa) -72.4
Grinding fluid Water 93%,
rust preventive oil 5 %

Fig. 10 & 24T 7139 mlo]aZ ojge] A=
39 Zole AA Ao 33 MAE A= o
do] HeolEHE o83t H4¥ 3 orld F Ue
23 Wy o8 d= FL=E n#sd %
AAE F3L °]E Co FFl 05 %olsd
Binderless WC A1 2] &3 Fojel 10nm 9 &%

& M 24 v 7EE Ao’
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Fig. 11 Profile data and form error(Form talysurf PGI )
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Fig. 12 Deviation of form accuracy
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Fig. 13 Glass mold pressed micro lens array
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Fig. 14 Anti reflection coating results
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