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Study on the fabrication of 3D metalllc microstructures using
femtosecond laser induced direct writing process
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Figure 1. Schematic diagram of the two-photon

stereolithography. A cover glass having a spin-coated metal ion
solution is fixed on piezoelectric stages by a jig and is moved by
controlling movements in the x, y and z directions via computer
controller. A high magnification charge-coupled device camera is
used for monitoring the fabrication procedure.

9

[o

it

41 %
N o
olo 10

4 flr 0, old
Lo
ol

ot

ol

ot

ro

o I B
oX 9, ol
L—O.L' o ot

r°1' 34
P oo

pacig =)
o gl

=
o=
o

=

et
4o

M
°

7
mtosecond laser) } 5biil i‘ﬂ ]Xi—%
’\]*E“, dlo] A2l onloffE Aofsl7] 3t

al shutter), A2 34S #A=3517] 93
3 AQOoZ ol FAI7) 7] f1gk 3 & o

SHITE ALEE aHole &AL

g % Fola FAE F&o dolAE AR w

Ao gk tHAS FFAI7I7] flE PSS ((poly(4-

renesulfonique aC|d) 18wt. % in H,0, (CgHgO3S),)) LAl

(AgNO3) S 5o WHEATH HUl 2.0M2] F& o]29]

&l ’“3""0 AW FEts 9o 2UFHE o]

At FAR vhEo] Folx e o] X9 1A}

]X] 243 A 58 3 Agoz A

Zﬂ"‘ skt 14 S
o

N

¢

hir

g

T o
n_lol'—h

E1

\

>~'D

~
i oS
OE“H o

i lo © 1 x Ao @ g )y o

(%]
<
@
]

°
.
2!

{0 UQ_‘(‘

ol
2
41

oo 2 Q oo [ w2
ol
o b
o2l
i, - n
g

12
flo |o
i3
o
rlo oftt
o >
=
@,
o
5
N
@D
o
s 5
5 x
2
g
oko
(<0
o

18001 Condition| R

Doublelines k ke —4 200 MW

1400 R - 160 mW
| //

e //rﬂ 120 mW

0007 4™ 80 mW

N ././././,.——/I 60 mW

Line width {(nm)

600 [0 Y

Condition I
Continuous lines

[ Condition IT I
200 Discontinuous lines

0 2 4 6 8 10

Unit exposure time (ms)

Figure 2. The continuous forming window of the two-photon
stereolithography obtained by experimental results on the variation
of line width depending on unit exposure time and laser power
using a 2.0 M metal ion solution. (condition I : fabrication
condition of double lines, conditionIl: fabrication condition of
discontinuous lines, conditionIll: fabrication condition of
continuous lines)
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Figure 3. SEM image of metallic lines fabricated by the two-photon
stereolithography using a 2.0 M metal ion solution for 60mW laser power
and various scanning velocities
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Figure 4. SEM images of a fabricated woodpile structure (a) on glass,
(b) on SAM modified glass
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