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Micromolding processOll 2|8t refractive microlens®} H|Zf
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Micromolding process using PDMS for refractive microlens

Si~Hong Ahn*, Sang-Ho Lee, Min-Soo Kim and Yong-Kweon Kim
School of Electrical Engineering, Seoul National University
#301-1104, San 56-1, Shillim-dong, Kwanak-gu, Seoul 151~742, Korea

Abstract - Micromolding processel] 2%t refractive
microlens arrayE Al2}gtch, PDMS, UV curable acryl
adhesive 5 921 7}A polymer AEE A|E g},
10 FANAl F2il AFA-4 ¢l eiched bulk silicon,
electroplated metal $9 FZEo] obd, polymer
TZEL mold® A&t} Micromolding processoll

o8l A2E = microlens? EAL molde] ¥ Abol
o8  AAHAC.  Reflow FHol s Azd
photoresist microlens® ul$ $43% EW EAn
B dANLE HAFEZE nicrolens? moldEA

AHat7)o] A gaie.

1. M =

PMMA(polymethylmethacrylate) ,PC(polycarbonate)
59 polymer materiald& AEE A3l uvlolmzm
WA2E Al PHL molding, embossing 5 el
7HA B S BEl o] Fojxisth. tisie A4 A v
-’1*‘2:‘_ 5 Az8 bulk silicon{1], %
=88 #% TRE FE oLsgioen(2], os&
mold&AM ¢ AnFL HAFL, u}o]_;i_, ___,]
’o'-r molding %  embossingol 93] AlRtE &=

Eo v el @ A4 gAAol vig FasA
3}% ia= S =) %“‘}J‘ 212t bulk silicon molde]
A &4 me Ay AZ4g F8 My o)A
5“51]7 ‘ﬁ‘ﬂxl% TR Z21& e Aol Ay

23 mold A Al opssA ot}
)

2 ‘24_-?01]/\1% photoresist reflowol] 28] Hojx=
polymer microlens& mold& A&3ch, 7]&9] 7oA
# oke)zl vle} 7hol, photoresist & o] 880 reflowol
"]3“ microlens& R APl Aol guld T
Vg el E olFul, o] ]WF} photoresist 7ol
Agste HW gYo] s, iy, R W
Ze)del it F R, F ffol FEA 2o
I photoresist AFA L =i Ar)elis Y}, o] it
At 4 Azte Fa de& F EHol 958 e
Aol Wz PulE HdAlshz 33 vigol o) 45y w
st TH3,4].

Photoresist microlens® micromold® o] 48} 7}
7€ A4/54 AdE pulk silicon mold

(7 &
-

orli'_

electroplated metal moldol W3] mold WA Ao} u]$-
hebEAl =y, gka AFE wiel o] F Y wkp
delel microlens® A #al7] &olg Axo] u}. ¢,

photoresist molde
1005 9]sl9]

Aol 2k plastic moldo} i A4

2ol Al micromolding  process7}

o]2ojxjol 4 F Wao] dojuA gt}

2. Micromolding process
2.1 Photoresist microlens

Mold= AR83l7]  Hsl
microlens A& FHol AtL-d photoresnst\_ PMER
(ToK)olw Atd 34 F 49 FxEY xolE
tepmolch. AlZ FAH o] o3 FAHE 95HY Tx2ELS
reflowol]l o8] ¥ S o)A Hrh Reflow LEE
A4 150~180%, AlZFE 10~304-0]5, o]& microlens<]
27, sag % dimensionc] 23] APHozn AA=HC]
AAu F @Re AY, saglz A Ay GukA,
olg 7l# EW AFE ¥ curing R 3] FA
Fo-dg AN Bd glass 71¥ A E
Uy A w3y fAdol HAste] 10-30um 7}
2 7ol Zr}et= whdoll silicon wafer BW AolA &
AR 150% olst ALolA ¥ o] EAshY, LX)
Algko]l  Z7r3lA 238le] A 7ol ZTAZEA  sagi
1.5~2u 7} ol ole 2=t ¥& A, silicon
wafer’d @] photoresist®]  thermalflow viscosity7} %
stobxial ®yl guel & AA Wyl wiEelel
Azttt 2y 12 PMERS A ZFE microlens arrayE
#ol gk SEM Abzlo|tt

THEolA = photoresist

X208 1oee

Z1% 1. Photoresist reflow©l] €} 8] Al ZtEl microlens

2.2 PDMS and UV curable resin
PDMS(polydimethylsiloxanc) % ©]4-3 micro

molding process?} 3] biomems F2| ool A Al E i1
Qv M Aol A= FE Al microlens? A A ALA]
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POMSEE ARS-Ee . o ge] UV curable resindi ALidtol
H.QET}. PDMS B! UV curable resing ©]4-3 micromolding
process¥ 1% 20 vlehuidch.

I ———

(a) Photolihography

(b) Photoresist reflow

(¢) 1* molding (PDMS molding)

(d) PDMS m;ld separatlon '
O 7Z/ & /;%//////////

(e) 2"" molding

7/ 7

(f) Microlens array separation

21 2, Micromolding process using PDMS

PDMS(SYLGARD184, DOW CORNING CORP.) <] A% silicone
rubber A1 Wi FA% Ao, AAE microlens
array 2 713 HERE o8 sissiul, w3k
AVFA QL silicone rubber S3:E " POMS:=
g et fElE gAY £ U 3 Ak dons
2 5tatel, Elastomer baseq curing agent& 1001 H] &2
Zarel F owkgol doldcnl, Ed A wAls=
bubble‘& vacuum ovenol A LB A28 3 mold 9ol
AH 40~60= 0] M 6AZFol 4 bake ThTh, @
4,55 Al#E A% 500ume PDMS microlens arrayd
Gokol 100um x  100wm micromirror array® 4"‘5
6_10]71 ARRlolt, aWEe Zq ulgol gy
Apziolal, Zb7H(1) microlens® $8lx oo A9 (ad
3). (2) concave microlens (2% 4), &3 (3) convex
microtens & F8lo] olmAZE #AFG AL (2y
5rlvh.  zb Zfel  Bol: micromirror imageZ
B B concave microlensE AR ALE ae
image?t, convex microlens®& A AL Igm
imageZt WEAHE AL FAF 4 Uk, wF, PMDS
microlens® image: vl-¢ AWl olLwl ppMSE
microlens materials: A& 951, 220 molds
AH8-8to] acrylic/epoxy microlensZ &2 7@ o
Azl 23k moldingol A= 5 1A e] UV curable
resing AMEEIA T, Acrylic resin 2824 UV curable
acrylic adhesive(Threebond co. 1td.)& AF238}9] o0,
cpoxy resin@ A1 SU8-258 A}4-31¢0cl. UV curable
resin =3 - 10% relaxdto] bubbled AATC, =X
Al spin Loatmgi"- o] B-3k AU, weight plate® o] £-84o]
EXE A resing U FAE 2Eo), WAl Al7re
upite] zhe) A A WR #Fe zA} Ay A
curingo] $HAE A oFe Abelof Al alo]l Aol
Ak A edl =AME A%, Wol 2l burningol
Uoluh Aol ol g el @oh B Addo) e 2
ZAL AZFE, UV curable acrylic adhesivee] 7S

y_
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19 3. Object : micromirror array

-mirror size 100pumx100pun
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i
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29 5, Image through PDMS convex microlens

obg] F 19 E 200 Y& microlens? AL Ax
1505, 15% photoresist reflow?] ZA#olv], reflow
7ol utg} Q= gio] ulg deldch mal o4
% F ARl A FTHOERE 23 moldingdl
ol 27174 lens®] HAI golrt 2FH4 whoAn
Zl& 4 4 glvk. 22y, molding processol &gk &4
zkole o vwlsle},



X 1 A2 microlensd A vl@ |

*A Lens diameter l.ens sag
PMERAFRI B4 & 200um 16pm
PMER ¢iX&] 210pm 14, 5um
PDMS 215um 14pm

UV curable resin | 215um 14um

% 2 A2E microlens®) A4 vl ]

>3 Lens diameter | Lens sag
PMERAIZI A & 300um 16pum
PMER &) 312um 16um
PDMS 315um 15.2um
UV curable resin | 315um 15um

a9y 6. 2" molding9ld] A&}E  acrylic resin
microlens2] ¥4

3.8 &

PMER photoresist® o]l&3lo] ¥E  microlens®
mold= A}8-8ed PMDS molding€ 3}3ich. 13} moldingol
ol3] #2t=l= PDMS microlens®lol &, o]& ol&@ 23
molding® 2  acrylic resin/epoxy resin 4x9]
microlens® ©E # Ui, A2E PDMS microlens$}
acrylicmicrolens= ¥ojyt 348 Hglow 3 EA
#ARo] Y Foj},

F 7
of  EEL 20008% FHFII2AYe 93t
ALHAANE
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