Tournal of the Korsan Ceramic Sociely
Vol 37, No 2, pp. 140~144 2000.

Laser Cutting of Thick Diamond Films Using Low-Power Laser

Young-Joon Park and Young-Joon Baik
Thin Film Technology Research Center, Korea Institute of Science and Technology. Seoul 136-791. Korea

(Received December 7, 1999)

= =

] B SRIBIEIARA0 W) olgelel ol el Auig A, o4 el Taelt S
ete] 7hgo] AL & ATeME old Tl FA717) ek A Qe BB D 1Y Bug Agatd Yol
A 3RS EE GAROZ bF 3 A0S R st A 9xE vress o S5} ﬂ% =giom], s}
LBE SOCAA ADAA, UL TR AET A3 AFEE SN 350 22 o ] Fobelel], e AFRa
delel 261 A AL BN, A2 RHE AHER APIIT 710 st BAEEE A3 U] Breaen,
400°C ool iz 10 olde] FYush Qo4A, Bl 7kt Ziolel A FAE AUk clelet 2k, $71Ae o)A B
A2l A giol, elel 2 kg SWFE VRS ANUOE ATELS BANHA, A EFe] ol Foel s1gel
7Pse Hjolgt,

[ ==Y

ABSTRACT

Laser cutting of thick diamond (ilms is studied using a low-power{10 W) copper vapor laser. Due to the existence of the saturation
depth in laser cutting, thick diamond films are not easily cul by low-power lasers. In this study, we have adopted a low thermal-
conductrvity Lmdel]ayel of alumina and a heating stage (up to 500°C in air) to preveni (he laser energy from consuming-ont and, in
turn, enhance the cutting efficiency. Aspect ratio increases twice [rom 3.5 to 7 whent the alumina underlayer used. Adoptmfr a heating
slage also increases aspect ratio and more than 10 is oblauned at higher lemperatures than 400°C. These resulls show that thiclk dlamond
films can be cut. with low-power lasers, simply by modifying the thermal properly of underlayer.
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The cut depths of diamond films as a fanclion of cut
widths. Diamond films are cnt by a copper vapor laser.
The cut widths are increased by multi-scan. The cut
conditions are as {follows: average power: 10 W, scan
speed: 0.2 mm/sec, focus sl down: twice (375 Lmn
each), 8 times multi-scan at each focus. beam shift: 50
e each, cut width: 100 umeno shitt), 150 pm(shft
once), 190 umdshufi twice). 220 um(shift three times).
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Fig. 2. The cut depths of diamond films with or without a un-
derlayer of alumina as a function of el widths. Detail
conditions on the laser cutting are the same with Fig. 1.

Fig. 3. Cross secnonal Upucal images of dlamond ﬁlms cul by laser
{a) without or (b) with a underlayer of alumina. The cul
conditions are as follows: average power: 10 W, scan
speed: 0.2 mm/sec, focus shifl down: twice (375 wm each),
8 times muli-scan at each focus, beam shift: twice (50 um
each)
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Fig. 4. Schematic drawings ol temperature distributions thro-
ugh the film and the underlayer when cut by laser. Laser
irradiates position 0. (a) low k film (b} high k film (k
thermal conductivity).
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Fig. 5. The cut depths of diamond films as a function of heating
temperatures. The cul conditions are as follows: average
power: 10 W. scan speed: 0.2 mm/sec, 4 times muli-
scan, no focus down and beam shifi.
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