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Study on amethod of mproving the quality of excimer laser drilling

GUO Shang—yong CHEN Taa LIU Shi-bing
(College of Laser Engmneering Beijng Un wersity of Technobgy Beijng 100022 Chma)

Abstract To mpmwove the quality of excm er laser drilling the factors affecting the drillng qualityw ith excm er hser system
are analyzed Based on the analysg a nev method Hrm icw-drilling is put foward and an optical systen is designed The
experin ental result shovs thatwhen the excimer hser with wavelength of 248mm  drill on the polym ethyl m ethaciyhte w ih this
systan, the figure of them ico-hole & regular and the quality of the hols is mprovel The systan mproves the speed and the
quality ofm icro-drilling and & feasble n ndusirial areas
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2 2
wavelength A= 248nmm average pow er P= 60W
(50335050, max mum pulse energy W= 1200mJ pulse w idth t= 30ns
(3031001); W, =33 5mm,
axi fi : "= 50H be: dh
(Km 20031000501 6) maxmum frequency  f z ean w W, = 16 Sum
(1976), ’ angle of d vergen ce 0,= 12 Omrad, 0,= 3 3mrad

* Email sblu@ but edu en 12
: 2005-10- 24 : 2006-02-27 1



626 2006 12

Imm /m n~ 60mm /m in
, CCD ,

Fig 1 Sketch map of hser drillngwhen the smplk is mmovable
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Fig 4 Result ofone shot when the sanplk at the inage surfice of aperre
’ m ask
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Fig 2 Aperture mask

Fig 5 a— resultwhen woiking point outside the center of taton b— re

sult whenworking point inside the center of wotation

B

Fig 3 Experimental setup for exciner hser drilling PMMA , 3mm X 2 5Smm X 2mm
, , W = 750m J
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Tabl 2 Processing parameters corresponding o different ap ertu re m ask
ap erture m ask with angle 90° aperture m ask with angle 60 aperture m ask w ith angle 30°
frequency  rotational speed  process tine frequency  rotatinal peed  process tine frequency  wtational peed  process tine

3Hz 3r/min 8m in 3Hz 3r/m in 10m in 3Hz 3r/m in 15m in
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Table 3 Datasheet of the holes
hok processed with aperture mask of angle 60° hole processed w ith aperture m ask of ang le 90°

dm eter of upper dimeter of subjcent . dim eter of upper dian eter of sub pcent .
taper rato . taper rato

surfice of the hole surface of the hole surface of the hole surface of the hole

989 Hm 7558m Q117 1090Mm 980Hm 0. 055

Fig 6

a— process result with the aperturem ask of angle 30°

cessed of angle 90°
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b— process resultw ith the aperturem ask of angle 60°

¢— theupper surface of the sanple pro-

¢ the subjacent surface of the sanple processed of angle 90°
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