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Table 1 Specification of the tool

subsystem

main components

specificat ion

KrF 248nm

laser A- physik LPX 305iF pulse energy 1200m]J
maximum repetition rate SOHz
" . CNC control
at tenuat or
beam output energy variable from 10% to 95%
delivery NA= 0.015
system fly’s eye homogenizer beam size at mask plane 22 20>20mm’
uniformity 2% RM S
rotatable mask rack CNC control
variable rectangular micrometer controlled blades
mask unit | aperture length of side 0 10mm
diaph diameter €0. 10 d2. 00
iaphragm
phrag roundness 0.005
conjugate length 750mm
10 < refractive objec— | numerical aperture NA= 0.2
tive resolution 2um
Lo image size 42
projection
optics conjugate length 750mm
25> Schwarzschild re- | numerical aperture NA= 0.3
flective objective resolution 2um
image size €0. 2
X- Y travel 100mm, maximum speed Smm/s
workpiece bidirectional repeatability 2=3um
stages 7z travel 10mm,resolution 0.5um
(C] acauracy *+0.1°
eye observation magnification 3. 5> 200>
monitoring o ine and ali CCD-TV magnification 22> 500>
viewing and alignment .
and He Ne laser lighting mask
alignment fibre lamp lighting workpiece
system o B/ W CCD im age processing system
monitoring
° laser pulse energy monitor 0. ImJ 20]
PC based troller, pen— | . . . .
control . ased @nirofer. pen integrates operation of laser firing, X - Y- Z-
tium PII 266 computer, I/
system ) @ stages, attenuator and mask
O devices
gas stainless steel chamber | assistant gas such as He

environment

with silica window

or etching gas such as Cb

frame

anti—vibration table

anti vibration, dust free, beam path enclosure,
laser safety
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1- anti— vibration trolley 2- assistant gas 3- laser in 4- attenuater 5- homogenier 6— He— Ne laser

7- field lens 8- mask unit 9 fibre illumination 10— projection lens 11— CCD camera 12— viewer

13— sample chamber 14— X — Y — Zstage 15- PC system 16— monitor 17— console

Fig-1 Schematic diagram of the laser micromachining tool

LAMBDA - Physik LPX305iF ,
1200mJ ( ) KrF  248nm (
193nm ArF 308nm  XeCl ) :

3.1

, 10% - 95% CNC

3.2
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+2%
77 49 )
, 2><2mm°  20>20mm’

, +2%, 60%, AR 85%

N A= 0.015,
3.3

NCLT ,

R 0 10mm s , CNC s
S ,
4 , 20><20mm’ ,
3.4
( )
, ) , , NCLT
) 750mm, 10> ,
NA= 0.2, 2mm, 2um, 64mm 25
Schw arzschild , NA= 0.3, 0. 2mm, 2um,
45mm
3.5
X-Y-7 ,
,X-Y 100mm, Smm/s,
, 3um 7 , 10mm, 0. S5um
Z 2 2
3.6
50mm

Cl.
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Development of a Practicl Excimer Laser Micromachining Tool

LI Cheng-De, WAN Ying,ZUO Tie-Chuan
(N ational Center of Laser Technology, Beijing P olytechnic University, Bej ing 100022)

Abstract

T he specification, constitution features and some critical problems for a practical excimer
laser micromachining tool with mask projection techniques are described. Its applications are
briefty introduced.

Key words: Excimer laser ablation, M icromachining, M ask projection techniques
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