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Fabrication of PDMS Lens Using Photolithography and Water Droplet Mold

Jin Young Kim!, Jungwoo Sung!, Seong J. Cho!, Chulhong Kim23:*, and Geunbae Lim!4+

Abstract

We developed a novel fabrication method of polydimethylsioxane (PDMS) lens, which can easily control the shapes of the lens using

soft lithography with common photolithography and water droplet molding. A mold for PDMS lens was prepared by patterning of

hydrophobic photoresist on the hydrophilic substrate and dispensing small water droplets onto the predefined hydrophilic patterns. The

size of patterns determined the dimension of the lens and the dispensed volume of the water droplet decided the radius of curvature of the

PDMS lens independently. The water droplet with photoresist pattern played a robustly fixed mold for lens due to difference in

wettability. The radius of curvature could be calculated theoretically because the water droplets could approximate spherical cap on the

substrate. Finally, concave and convex PDMS lenses which could reduce or magnify optically were fabricated by curing of PDMS on the

prepared mold. The measured radii of the fabricated PDMS lenses were well matched with the estimated values. We believe that our

simple and efficient fabrication method can be adopted to PDMS microlens and extended to micro optical device, lab on a chip, and

sensor technology.
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Development of a Contact Type Temperature Sensor Using Single Crystal Silicon Thermopile [45]
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Fig. 1. (a) Preparation of water droplet mold and (b) fabrication
process of PDMS lens.
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Fig. 2. Configuration between water droplet and substrate.

3.2 PDMS #I=2| x|z} Zut

A:_,
oxl,
_\}_i‘
=
|
2
[

Fig, 32 oFA Amat PDMSEZ A2 dh o) 2
ATE HolZr}, Fig. 3(a) o4 A2E Ashuto]
o <] W 2~5 mme| A7|E 7H= ¥
e glgk 5 olck, o]e e FA243A
nfATE v o 24 Roku) 37] 1 A %Jﬁ}%
4 9ick, MEHE 2 247F 1~14 uL9] BH-2-L Hol
& vﬂE* HpZo] gt EoHA] QaL Algfare
B 55 AU oo 22
ZHW“ B BALE DA d=of g
5]

ﬂoqu g=o =

ol)l

2}
2}

ri
o~
e
i
o)

XE
~
=

=

=2
A=
I'molno N
_?LOBL‘
lr g
o2
kn 1o

1_
|
R

yus

X
‘r‘D:
o

[eX

Y

4o 2 o
ofll Ll il

=

)

|

m
o

o]

opp
ol

pske

FE—‘ L\ll_] ﬂl{o
o{h(‘; m—lm‘
BN
fll
fl
Eofo Ao

i)
ok
4
pss
o
rlr
o
ox
o
N
2
_V,L
H
o
=
ot
E
B
&
L oX

B
RA) Abol9f 2 254 (wettab1hty 1}0101] 94'6

©
au)
p
of
ki
ox,
i)
2
[
ki
ok
UJ ofll
m
O
El
)
I‘[
).
*°
_v;
rlr
_l

e "
N

5k

o

N N

=)

5 mme] LEH Ao} B2 =
m BRI
2 9)o] Bar} Z4so] ekt
L 2o Ba2 s Bof

ofr
Ol

l>4
IR O o [ ol

T
UL

© 41 ofm
tlo o X

rlo
N

J. Sensor Sci. & Tech. Vol. 22, No. 5, 2013

S TR H o
. Concave
lens

s TeCH = e

1cm

Convex

lens 2

©

Fig. 3. (a) Water droplet mold on the lithographically defined
patterns, (b) detached PDMS concave lens array, and (c)
reduction (left) and magnification (right) images.
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Fig. 4. Shape of PDMS lens of (a) 10 yL volume and (b) 14 yL
volume on the circular pattern.
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Fig. 5. Relationship between radius of curvature and volume of
droplet on fixed base diameter.
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