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Research of PMMA etched by KrF excimer laser
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Abstract: In order to research the internal mechanism of interaction between excimer laser and polymethylmethacrylate
(PMMA ), the surface of PMMA was vertically irradiated by KrF excimer laser at wavelength of 248nm, and the experiment was
completed in atmosphere through changing laser energy and pulse number. The treated PMMA was analyzed with many methods,
for example scanning electron microscope( SEM) , X-ray photoelectron spectroscopy (XPS) , etc. The results of SEM indicate that
a lot of apertures can appear at the irradiated surface of PMMA. The phenomenon means that some gas is given out when excimer
laser irradiates PMMA. The results of XPS show that peak intensity of Cls decreases but peak intensity of Ols increases, so the
methyls of PMMA are etched and O, in atmosphere attends the reaction. Besides, the research on the etching rate and the
roughness indicates they do not always increase when laser energy and pulse number increase.
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Fig. 1 Surface microstructure of PPMA from SEM ablated by excimer laser
with different energy densities
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Fig.2 The dependence of roughness on incident laser energy density

BB A YW 22 ) A SHBOGRE R A8k, MBI H]
LUE H , TEBOGRE B8 5/t R ETRDRS B A K 4R
HA B AR Ak, T S RE B S N 31 4 0. 650/ em” J5 ML
REE TR 2RI K TERER B A F 1. 54)/em” B, M
R BOR , Z 5 HEAE A BT 0% RE B % 1 4k 22388 hnALRs
JEFF R TR/, 7 fE B A 63/em® LUE , BB/
AR B R T 5 08, I 7 BB B BI5K 10)/em” B4
JAFF IR [, — B Ch 248nm #E 4 OB i
PMMA f¥)fiE B BB 7E 0. 65)/cm® 24, RAT BO%RE
BRI EAEA S KAV B 2B, Frife
FERIK 0. 65)/cm® JEHUREBE S KA, FEBOBRER
WHEHR 1.54)/cm’ Bt ,PMMA K H M C4H RIRH
FEE P, TR BE RS EREOR LS, Y
SO A FFR R B, TR BB BE B AR SR
PRIk B TR i OB RE B B I R B, 53 PMMA (14
FEERRS, BOLRERMA, I BN B E IR L, %
B TR BOGR B 7 % |, B ik b 136 1 R BE i/
RURE B BRI . (ELR , R BORRE R RS, 55
TR O RE B TR AT 2R 7 12 30 M A, 7 3K B FE
10)/em® 22 J5 0% fE 4% JIE 4k 22 38 hn it , KRS B SUF
FRENR BT, HURE BE BRI 53 A0 —A T R B 2 e
FRFEA TR R T P 8 SR R 1% B A Sl Al Az, DA TG
fER 2k X A BOGCRE R

2.2.2 zitkEeaE AR RS
ZIhERE , E AR v, = /N, Kk R ZITIRE,
N Rk, B 3 210 4~k afEd PMMA (4 %)
MREEA SO RE B 2% B M R E L, N T ] LUE
H, R YOG B B 9% B KT 2 il B9 {8 B 0. 65)/cm”
B, A B SR 2o, ZEBOGRE R ot 1. 540/
em’ J, B SO B B I IR 0, 20 Tk R R TG R
XEHBERE MR R B, ¥ E R TFEHTHN




710 Wk # A

2011 £ 9 H

3.5
3.0 s S
2.5

Sz.o—

>"1.5]
Loy S
0.5 ¢

'
0.0%

2476 8 10 12 14 16
w/(J.em™)

Fig.3 Etching rate vs. different laser energy density ( 10pulse)
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Table 1

Dapendace of etching rate v, on different pulse number (w =

14.71)/cm?)

pulses 1 5 10 5 20 30 40 60
2.930 2.904 2.893 2.898 2.892 2.894 2.870 2.848
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Fig.4 The XPS spectrum of PMMA
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Fig.5 The XPS spectrum of Cls
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