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ABSTRACT

Cutting and planarization of diamond films have been performed using copper vapor laser under air at-
mosphere. Diamond films of about 350 pwm and 800 wm thick have been synthesized with DC plasma assisted
chemucal vapor deposition. The position of a specimen has been controlled by compuler-driven slage. With
copper vapor laser beam of 7W, cutting depth mcreases rapidly and saturates with increasing scan number
and decreasing scan speed. 8 repetilive scans al scan speed of 5 mm/sec produce the maximum cutting
depth without focus shufting, Rod-shape copper vapor laser beam can be made and used effeclively in planar-
1zation of rough diamond surtace.
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Fig. 1. Schematic struciures of copper vapor laser equip-
ment (CVL-10). (a) mode T and (h) mode I1
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Fig. 2. SEM surface merographs of diamond films
scanned with capper vapor laser. (laser pow-
er 7W, scan speed:2 mm/sec, scan number:
2) {a) on [ocus and (b} off focus.

tjolojR o] A2}, 2efv} o]HTh & Thte] 3
2 Z7)do| A & Al galels thejolrert 7lFE olF
‘E CVD‘?;‘] EOi 5—]'}‘:’3] C]»G O}»E‘—E‘—' }-‘)-"ﬁ]. E}azq
o] ol 7 Be B8y dAZE T o] 2R3l oAA A
ol7) Wl gof o e{F kel A gol Ao Frk S e,
24T ¢ olm, 1 2 Y8 S A 89
o #lolFe] 47 PR o g AEE ] o] o},
FAZHCIAE 5 g Ade] 2 Fadys

FHEos vl FHE 2 SRE slY.
Clojol2= FHo] ghie] £3-25el oF 4000°C o) 4

AQSE, Tholo}EEete] ER 02 PH, WAt #35
of ol Ak, Dk olE S el 271 F Al
oW Bere] sl AP, chojoleszte] HAE

A 364 A 1 &(1998)



44 dpod =
Bealsl Eds Z(graphilized layer) 22 HA8HA =
1, o] 3 galdE o)A YA5L oY e 4

gojAnlal oA BEE= 24 o2 RElS] 3o o}
2} thach 23 RS delA 7t vl$- AgE 219
Reky]ol glojd de|A s F& ok #elAg] A7
7} Aol dAE 2o goz SR Ho AAREA
F25 ojAle 2EE 77 gl onf clelobE=
9] zgld] Bog dAA DE 7lAle el &
A e 2 9y A9 A oA 7t FAER]
areth mekd thelolE el FlEe| AFhE Fe A
dAnt AR, 1 v A9e Faghe] ofgl LA s
HoHFig. 2(a)).

HhA e - 4] Holyd A Pel e #lolA gl £E fe}
A o Ale] A7|7h fnts] Hale 2EE FR A "t
mka] thelelZ e 7hgd e g fAdAA) U o) 4
9] o} HEol9lo] RET AT x| @A 7}
ZALE o] Fiel A #ElrL Sy gieh Fig. 2(b)ellA A4
" Ee 2ozRE & g3umel A3 AR 2=
al4ke] @lolA 7} 2AME Aoz detgc) Jelm o W
9] Ay Bl S3Es @aFe) H2g #o|H
Az]el] osled whgElk] tlelotRs ®UH| AHFEE
oz HZATH o)At BEro] 2A1E o, #o| A2
o) & Wk iz edkd F7) Feldw AFE F
gh=olzl £ B4 Y, o] Sdlzele] 2 2 T
T Eo] ¥ g ASAE v EG el ee] 71T
FArBe] G3E o)A E Ao YrrEch

Fig. 3& Fakwo] whE tle|olg=uke] Aiabzlo]
= Jehdo), oo FAWREEE 1 o|d 3, BolA di

TW it 7hd FAEEY €se wegeld

00— T T T T
[

. 2504 . 1
E |
~— 200 1
£
)
o 150+ Capner vapor laser i
E) n Laser power : TW
£ 100+ Scan number 1 :
Q n

50 ]

T ¥ T T 0 T

o] 2 4 & 8 10
1/scan speed (sec/mm)

Fig. 3. Cutting depth as a function of scan speed when
diamond films are scanned with copper vapor
laser, (laser power : 7W, scan number : 1)
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Fig. 4. SEM micrographs of diamond films scanned 1, 2,
4 and 6 times, respectively, with copper vapor
laser. (laser power : 7W, scan speed : 2 run/sec)
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Fig. 6. SEM surface micrographs of diamond films

scanned with copper vapor laser at different
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Fig. 7. SEM surface micrographs of diamond films
scanned with rod-shape beam of copper vapar
laser. (laser power:10W, beam length:500
Pm, scan number:4) {a) before scan and (h)
after scan
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