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Optimization of Glass Micro Molding Process

for Glass Microlens Arrays
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Abstract

Glass micro molding process is the most suitable process for fabricating high precision glass microlens array at
low cost. A new glass micro molding process was proposed. Tungsten carbide mold was fabricated by imprinting
and sintering process to overcome the difficulties of the conventional process. In the glass micro molding process,
process conditions such as processing temperature and compression force were changed. Geometrical properties of
the replicated glass microlens array were measured and compared at variety process conditions. The condition of
glass micro molding process was optimized. The experimental result showed that developed process was effective

to produce a glass microlens array.
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Fig. 1. Schematic diagram of the proposed glass micro
molding process, which consists of (a) master
fabrication, (b) WC mold fabrication using
imprinting and sintering process, and (c) glass
microlens array fabrication by glass micro
molding process.
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Fig. 2 SEM image of (a) the patterned silicon master
with a microlens diameter of 48 (m, a sag height
of 4.7 m, a pitch of 330 /m and a surface
roughness (Ra) of 3.5 nm, and (b) the fabricated
WC mold with microlens cavities: a microlens
diameter of 36 um, a sag height of 3.6 (m, a pitch
of 250 ¢m and a surface roughness (Ra) of 53 nm.
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Fig. 3. SEM image of defects of glass moled microlens
array (a) unfilling and (b) crack.
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Fig. 4 Effects of varying the processing temperature on
the sag height and
microlenses replicated with a compression force
of 50 kgf.

HEMEAAHMS=2F/M 23 H 45,2006 129

surface roughness of

& R2l ojoj32 48 37 A

aojl22 A= o ojg HEsIn £0| U BHH
7{3l7|E mechanical profiler Q1 Dektak 6M 2}
atomic force microscopy (AFM)2 O| 23510 =75}
Act H=E RrE ooz A= ofojis ¥
L2 AMELDOECE F0/o &2 4 Wo
MBS RYUANTZIE BH AHEIIZL O £ 52517
I Zojct. HA QI7F UHE 50~200kgf 2 St
28 228 415C=2 50 {2 olojazE 3= o
dlol& HZsIFCt o] AR HixE A {2 Ot
o|Az A= ofgfjo[7t HAEZACt 0j28t O|R=E
&2 oolaz 48719 90 &Y & Us
2 Q7 ¥ Hroles W2 Q17F AHQI sSokef &
0| 88I%Ct a8 4 = 27 4=20] 50kgf & of
Crast 33 R=0jM MEE |2 oojlaz W=
o =0l ¥ BEHE AHAEJ| &F Huolct HN 1
8 4 9 =0 53 HIOM 3T 2LI} 410T
ookl 2 REl MBI 2 HHE WE 248
5] MY SOIIX ASE ¢ £+ UCL 3T 2L
7} Wl wel BH A7 HEEE I8 4
OlA &olg £ qUCt 3 25 HY 410CHA
420TC WollME= B8 =09 RE DIO|1ZE
Z ojgol&g 48 + A%UCL X IFH Rz
2t 415CQ A2 BEH AEIIIL 7MY 243 48
&0 ¥oifes Y + ULl 3F 2= 420TE
zote 420 = /el MEQ B BEHAO/0 H
o] WSt HEE | #= ofdolof Fo
2t BotstH ®BH HAEJ| ES8H HSFICL ol
dYE2 53 43z 2H 2H 48 37 =H
2 Q7 &= sokef, 3F 2 415TE &35
Ch =% M8 33 ZAQ QJF &4 sokef, 33
2% 415TOM |2l DIO|3E M= ol o7t A
el HEE |2 Aoj32 Axo zo|=
342 um (BEHZR}E: 0.034 um), HE2 36.02m (BE
HAL 014 m). 23 S 5 48 37 ZHOIAM

nlf

HMEE F2 0rojaz d@X ofdolel SEM AN
% 0|13 AmolCh

1@.8kv X308 'iadia \ ‘ .A)‘( . ' O

Fig. 5. (a) SEM and (b) mlcroscope 1mage of the glass
micro molded microlens array with a diameter of
36 pm, a sag height of 3.42 pm.
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