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Abstract: It is hard to fabricate parts of Micro/Nano—Electro—Mechanical Systems (MEMS/NEMS). To
solve this problem, the method of two —photon photopolymerization of femtosecond laser which had
subdiffraction —limited spatial resolution was researched. Micro/nano fabrication system of Ti—sapphire
femtosecond laser was set up. Process experiments of femtosecond laser two—photon photopolymerization
were carried out using the material of liquid polymer. The experimental results indicate that the size of
single solidification point reduces and the fabrication resolution improves with the reduction of laser
power. The surface roughness value of the fabricated parts decreases, and the fabrication efficiency
reduces with the scanning step reducing. 3D micro/nano structures composed of micro walls and nano
wires was designed with CAD software and fabricated with two —photon photopolymerization of

femtosecond laser. Nano wire whose diameter was smaller than 100 nm was fabricated after optimizing
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the process parameters. It is verified that two—photon photopolymerization of femtosecond laser provides

an efficient method for micro/nano device.
Key words: femtosecond laser;

scanning step;  surface roughness
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Fig.1 Sketch of single/two—photon absorption and energy transition

XOGT R BT IR R — e RS ik | A2
H OCHOR AT | K50 e — R LI I, 7RO
FOETIURFIERITT , S5 W0 SR A S R o' 1

1206009-2



ik I

%12 3

www.irla.cn

%47 %

A R SR S AR SR A A R

2 kI TIRGRIEE

R T SEELU RO T, T RO
BTN T 2480, HIFHAEE I E 2 fis .,

ZRG F AN (1) Rl A CRHOL AR
B R T R S OB R AR Ok I PR
JE . S T TR 400 mW, Bk ih SE E R 80 fs,
R HH 80 MHz, FL KR 780 nm, (2) ik
RN R ot - W i L IR K = v 4
6%, I e SR a8 TR TR 7o A% 4 AN
R, N TR T84 3 HREE LR (VA=
1.4 i) F s R AR 38 (100%) 1Y 5 5 W B xRS
WOCHEAT R . (3) MM IHT IR S, K
TR B U A CCD 845k, H B WO MR
AU T RS WL () = 4ERe B 5 . EE AT
102 s Ho B T B sl g P g A &, Y RE 2
X BB T A MR AE 25 Rl AT = 4R 3, SEH
SNSRI PO RO TR AN T, (5) #
il 2% . B R IC PR T AL S A, KT
RER P = 4E R 30 (3 AR I T4 A B AR P S 2
5] =41z gl , S = 4R En A5k 0 A Shm Tl i

i
Computer control !
i

: e
device i
.............. - L
] -
: lens '-—--..-—.-..:
! | IHuminator,
" 1
(Famtasecond | ! s !
|Femtosecond | boy |
1 r 5
1 laser device

i
___________
| Laser | i
. 1
pumping
source

N

Shutter i o]

i . Monitoring i

Optical i device |
B transmission L

|: control device !}

____________________________________________

1
Femtosecond |1
resonator

Bl 2 REPEOLIN T R GHE

Fig.2 Sketch of femtosecond laser processing system
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Fig.3 Relationship between femtosecond laser power

and the length of solidification point
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Fig.4 Relationship between scan step and processing quality
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Fig.5 Relationship between scan step and surface roughness
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Fig.6 Design and simulation of femtosecond laser

photopolymerization for micro—nano structures
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Fig.7 3D micro/nano structures fabricated by two—photon

photopolymerization of femtosecond laser
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Fig.8 Nano wire fabricated by two—photon photopolymerization

of femtosecond laser
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