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Cure depth control using photopolymerization inhibitor in microstereolithography
and fabrication of three dimensional microstructures

S. H. Kim(Dept. of Mech., GIST), I. J. Joo(Dept. of Mech., GIST), 8. H. Jeong(Dept. of Mech., GIST)

ABSTRACT

Controlling the cure depth of the Fa1260T photopolymer enhances the quality of a microstructure and minimizes its size in
microstereolithography. In this work, variation of cure depth of the Fal260T photopolymer is investigated while the
concentration of a photopolymerization inhibitor as a radical quencher was varied. The energy source inducing
photopolymerization was a He-Cd laser and a motorized stage controled the laser beam path accurately. The effects of
process variables such as laser beam power and scan speed on the cure depth were examined. Optimum conditions for the
minimum cure depth were determined as laser power of 230pW and scan speed of 40-50pm/s at the concentration of the
radical quencher of 53%. The minimum cure depth at the optimal condition was 14um. The feasibility of the fabrication of

microstructures such as a microcup, microfunnel, and microgrid of 100um size is demonstrated using Super IH process.
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Table 1. Characteriatics of the Fal2é80T resin

Resin
Fal260T without| Fal260T with
radical quencher | radical quencher
Characteristics
Average 14 pai
Curing Depth{Cd} 50 i (5% radical
quencher)
Laser Power for
Minimum curs 100285 23008%
depth
Reaction Time Fast Relatively slow
Stiffness Week Improved
Depth direction
roughness of Poor Good
cured structure
Posaibility to
fabricate Difficult Possible
microstructures

Table 277 219 i B

) ERa] w e ko]

Table2 B 51 53 o <| A5 W& Fal260T9] Q55
Aol wlubal o B ) d w9l S8 4k e aloar], w]o] ]
oAb 2] ko] mhE dolld gk

Ghak

YRR "“1‘ 2 s
ﬁ.f’.l—?, ] qf_— R ]| N e 2

"_ ﬂl

o5 Bk,

34 tiAtE TEE A=
srol 4] Abddh 2] Al g
A EE T Fig Sa)ls Pubel
o] o] <> frd /!OIA:I

e { [ 3;3}.;&:'{.‘._}
7k 5w HE
,:z] AR e

- 43501

g

...... 1] 2
A4

H-&h
8 SEM AR <>] 1.;-
B o Spm¥ -
<>] EARN A -EJ-“ _{1_1_.1
= lgith
ol
IE S
Fig.  5(b)ur
30~-50pmfs,
v ARSERG]

o] 714 6948

PR}

< |- ’(] I

A
1

_,’.} J'f_{ﬂ_ ] s
4 "] @I (Outside Diameter)d- 100pm,
J;| 4; L 33’.;'&3}--5;?,(3_1
£ 9k 309
e

<}] A

80pm, Sampllng
ol 2| {j "ﬁ::] A g ] 7
Hlo]®] e 230|.LW,
Gt B =] [ e o A ;}ﬂ]/‘l
Qs galrl sl -
T <l

M El Gk Ol'rr I

<],




{a) Microcup: external diameter=-~100pum,

total number of  layers=43,  laser
power=230uW, scan speed=40~50pum/s,
radical quencher concentration=5%

(b} Microfunnel: Maximum and minimum dia-
meters are around 100 and 50pm, respectively.
Total number of layers is 22 and each layer is
5~10um thick. Laser power=230uW, scan speed
=40~50um/s, radical quencher concentration=6%

{c) CCD image of a gird structure: line interval

E5um, laser power=5000W, scan speed=70pm,

radical quencher concentration=4.8%.

Fig. 5 Examples of microstructures

fabricated using Super IH process.
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