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A study of excimer laser ablation of polymer
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ABSTRACT

The ablative decomposition mechanism of PMMA(polymethyl methacrylate) , PET(polyethylene terephthalate) and

PC(polycarbonate) with KrF excimer laser(h: 248nm, pulse duration: 5ns) is investigated. The UV/Vis spectrometer analysis

showed that PMMA is a weak absorber and PET , PC are a strong absorber at the wavelength of 248nm. The results(surface

debris, melt, etch depth, etching shape) from drilling and direct writing experiments imply that ablation mechanism of

PMMA is dominated by photothermal process, while that of PET, PC are dominated by photochemical process.

Key Words: excimer laser(%} 2] ¥ 8| ©] A1), PMMA, PET, PC, ablation(®] & &) ©] A1), photochemical
process(3 33H-3-), photothermal process(Z3 & vH-$)

.M B

UV #lo] Aol
dAsE F2 3 FZukE(photothermal
process)@}  Ezk  Alol¢] A% Zojy =
43l ak9k-5-(photochemical process) 224 UE
Ak, FEY 2 Ao orjduzA LU
T ded FEoe] Heluxrt Fsd 9x
Atolel  Adle HelAWA 21E o 7](vibrational
excitation)?} 7 2} 7] (electronical excitation) 2 53f
AR FHAR orFEE D Ajzko] BEd wpel thal
714 EHE Eote e olw] FAhphoton) B ol

Jg Fyve e

A

2=
e

BAE ol @HZ 9 Az ER
Agse] A, A=z sl EHdsHe
iAol GrTt 4 HE ouR)el o] F A,
Aze  7ldsol &858 oduxe) %o
Z7tgrE A e dRE Zekzql  gekdy,
2|z BEE g Futo) osted AY|EC
olg} Ze FHdwge Bxlmelef Aol 93
dojuixizAl A JbeEiAg gEshge
% ZHphoton)°l o3 Exlage Bz Al

A

1857

el Fxist

ALy &
FAnerr gxhEch
g 7| 7F

o|RARBR
H3}stub-Solgt
R4 8§80
Feld FAo|H
7H A5l A YElvE
PMMA, PET % PC

BSate W&
Aste] F5& 54
1 % . 8K(direct  writing)

Zohodch,

7B iR (hw)7t

Aol sigs T
olHE WL
=

w4l
ol o
2349

Aol

Ao

Y
i

—

r

o}z ol&eo]d
#e] 2 (5 ATL
Al Htarget)doll A 9] oy 1]
0.25~5J/cm® & et Fig.
AMeEe] AR A do) A

& KiF Ay
2 Agsgon
F(energy density)s>

FekAe] rA 8
el H 2 H(pulse



duration)2 5ns Q) ZAZE 7R WL 3x5 mpo)

A71E A9 vlaEH(mask)E AHESte] Ydke
Fde W& Mes F F&ate] xgsisd B
Al s ap AT 2 7 o)
500 meolx, #HeolA Wezm P& F 50 mel

2¥3a7Ng 7HAh

Fig. 1 Schematic diagram of excimer laser system

Table 1. Energy at each point.

@ (mJ) @ (mJ) ® (J/em?)

7 0.09 2.1

10 0.13 3.1

13 0.17 4.0
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Fig. 2 The absorption sepetra of PMMA, PET, PC
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Fig. 3 Structure of (a)PMMA, (b)PET, (¢)PC
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Fig. 4 Drilled surface of PMMA(3.1J/cm’, 25Hz)
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Fig. 5 Drilled surface of PET (3.1J/em?, 25Hz)
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Fig. 6 Drilled surface of PC (3.1J/cm?, 25Hz)
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Fig. 7 Surface of (a)PMMA, (b)PET, (¢)PC
after Excimer laser direct writing
(3.13/em?, 200Hz, 100 /m/sec)
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Fig. 8Cross section of ablated surface of
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