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Abstract
Aspheric optical elements can provide an advantage in the design of optical system that require
high performance and small size. The main disadvantage of high volume production of aspheric
optical elements is very high cost. In this paper, we suggest new technology of high volume
production process using replication process. The replication is a thin film of UV cured resin on a
solid substrate blank(polymer substrate) with aspheric surface.

1. He
42 B4 AFL 1%, AL AHAEES 2F5E FAolth odF LT WIHI ANA
M TE FehAe Abgel A Fuisle} wTW BFsaA BAZE Fust AFse B HAYY. 5

3, Hlo]x ZYEHSE SU(Laser Scanning Unit)e] %o Yol A7E, nAds, n&A48 3
DAEe] v A FERFo] WadA =

H7H F8 AAE ""ﬁ 7}83ste %% DTM(Diamond Tuming Machine)3 #-& zmrpaulz &
AlZbE ulgol A8 HH, AlE AYAdE AN HoUuAT 2 F 71AF HYo) o nER
& 9437 ¥, gy &Y AAFRG

PR = 3 &4l
AR EH AR el WA EEHoBA

AYEE §X Y & 9= Wgol WasA HY Vv susa

/
o}, —f EAEd =X
B
R-S
T

2
2 =EAAE HTR salnje g ojde 2

v
Y 1% 2o] Sub-micron B4 FA AEZA =
7b3d v7dE FEMold)d F49 HHOrE
Ex AEAR) M doAe FETARY d 4 4 4 4 4 4 44UV Curing
B A(Substrate) 1ol B]7W 2 A9 A

FA2A F% B¥3= Eal(Replication) 2] — s9en
of osiA A=At 0
ORES

g 1. FsrAi e EA Process

i

42



=33313] 2000 = shAIshe T3] (2000. 8. 17~18)

7 At 2] Az 39 A2 PR AGA 7 Mold®}h Substrates] A|FF Aot F WA
@A E Moldd ¥’+E Substrated] RAIA71E Replication TR0l vl gaAE EA7 9489 H 7
Hell ¢F vl HAEZRE st SFAFEE U=E Gl

S-A3F A} 3tE Bl wkAbu| e 9} A Fbe] AL&E Mold$}t Substrate®] 22 (1)3 Zo] EAIH

P (/R) Y*
1+ [1-(1+K) (1/R? Y?]
°]7]4, RZ Radiusel® Y& #Fo2 HEH Agg gvdg.

3.49 2 2%

H7H RkAbol o] RAA] AA 2 87 85y dFE EHHo2 mopsr] fsiA & ='dME
UER AEAEYE AHEslH o UHo g 7153 HAHY A g E=&stnA Y. 284 AHS
B AAJAE 2% 4QAHFHE, EAZE 57, Curing Time, Curing %) ¢ 3% 22 AH(Substrate
dt AADe 672 AR ZHEL ASstd Lo3) AnEE AA, 3949 24S ¥y 4P
ot 2Eln g 9o AARJAA dg J3de APE 3o HFFA

R AFAYEd M =EE A EAZALRZ AFE v TFH wAU e FAHEE of
i 219 2a)9 Zo] 365x30mme] ApertureW oA +20mol ™, (b),(c)e olwl Al&E Mold®} Substrated]
HTPH FHAAEE BT ot

ss+AY'+BYS (1)

L

- - . - . - .. . -
B =5 Curved Mirror J Quved Miror_Mold ! A Gurvod Miror
i ¢.200 i »a
o 0.160 wa
€™ E oo -
£ o= £ oo £
2 et L | § - 5
s - - £ oo S awe
% B W@ 0 ® 0 @ w2 3
a 3 g
ome S -0t [ J—
o150 -0.150 el
o200 020 e
) ] Lem-trimm) ) ) L Length({mm) J S 7Lrenrgih(rr71m) ]
@A Yozt (b) Mold %42 % (c) Substrate B2t

a9 2 H7E wabeE vl g8 323 (Leitz 866 32 A7) AHE)
4. A&
arol W] oA A Zg Substrateslol Bl FH FEMold)F S A A FAE ol &3Hy
FAAA SRS R £ JdNY G7R AFAYHEE AHEEtg A AMREHE AALAF
SibstrateAH A1 9 Curing 27 vl TH Ao 82 s 2098 Fsgon HHe 2AHL
% &3hed 365x30mne] Aperturedl X £20me] AEFLS AFs K
¢)4e] 472 Laser Scanning UnitSel AHEHE tid 7@ Fetaxie G 7t 7i¥e gus

[<5
] .

#nEd
. ML.T.Gale, “Replication Technique for Diffraction optical elements”, Micro electronic Engineering,
Vol.34, No.34 (1997).
oo AWM, “Betad b 7E =] AA 2 A4 HUY, FUie A2 =83 10, 42-63 (2000)
C.G.Blough,S.K.Mark,R.L.Michaels,M.Rossi, "Diamond Turning and Replication of High-
Efficiency Diffractive Optical Elements”,OSA Technical Digest Series 5 (1996)

43



