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ABSTRACT

Laser lapping of diamaond films is performed with focused heam of copper vapor laser. Both spherical and
rod-shape laser heam are used. Diamond surface is scanpen at various scan speeds(0,125, 0.5, 0.75 mum/sec)
and beam shifts(5, 10, 20, 40, 100 wm). At 0.125 mm/sec, 10 W scan condition, the level difference of di-
amond surface of about 700 wm over 20 mm is reduced to 200 Wm. In addition, surface roughness is alsa im-
proved from 3.53 wm ta 247 wm at 53 wmn beam shift. But, at gher beam shift than 10 pm, laser scan
makes the syrface rougher, which 1s considered to be due to the non uniform spatial distribution of laser en-
ergy. It is concluded that homogemzed laser heam with high averape power is needed for large area laser
lapping of diamond films at appreciable rates.
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Fig. 1. SEM surface rmcrographs of diamond films ir-
radiated by focused spherical beam of copper

vapor lager:(z) static irradistion and (h)
scanningt0.125 mm/sec).
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Fig, 2. SEM surface mmucrograph of diamond film:
scanned by off-focused sphercal heam of copp-
er vapor laser: scan speed: 0.125 mm/sec.
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Fig. 3. The width of groove formed on diamond sur-
face by scanming of spherical beam of copper
vapor laser. The diamond surface has slope of
1/10 and the laser beam is focused at position
0: scan speed: 0.125 mm/sec.

E3 A A S A9 Z5 JeERAeh 9370 4
) 2Ho] HAE Holzm AF} FAETF 237 H
Hold-& vehd ). 2F 5 mmAA = debris7} @25 2]
@okm 2 o] FRE FAHACL 5 mm o]ddllM= A
A 4 Y Zeo| FAF ST v Ha® 52
A 7k @3ith 223 oF 12 mm o4 e o}
ololE= FHe] HH FIEER FUT

HeolAH W= zig-zag FAME sl AAS FAIG
oA FAF A Fe] We AFY] HaEEs B2s)
L ERY lapping A2 Ry oA, 29 AA7| 9
Byl FAZE FARE 2 W shift 29 @7 9
o] HEF TlelolEZ TS FARISTH Fig 48

S

e
ol

A

o sl

ERLEER

(b

Fig. 4. SEM surface micrographs of diamond films
zig-zag scanned by focused spherical heam of
copper vapor laser: {a) scan speed: 0.125 mm/
sec, shift: 5 pm and (b) scan speed: 0.5 mm/
sec, shift: 5 um.

FAMEE7E vhE 792] tlelolze ZW AME R
ok Fig 4(a)E 0125 mm/sec?] FAHE%, Fig 4(h)
L 0.5 mm/sec?] FAkwolth, W shiftt 5 pme] %
3, 7] FellA FAletEoh 7 ALzl o2 HE FAL
e FRZA o L A&Ke] AL Feol mHelrh. Abglo
A BZel glo]A H] Fald] 2lFhe thelolZ = vt £
2] Zkl Ho| glof=vy AdrZt el e 4+
2it}. Surface profiler® ®We] AZ7E 2 %3 519
=, T AE7| RaE BWH, FAF A9 as-growns] E
Ho| 353 pm, 0.125 mm/secE FAE 57} 247
wm, 0.5 mm/sec® FAPSE A9 10,85 pmB Ve
t}. 0.125 mm/sec FAREES] AL = g A 275}
R 9, 0.5 mm/secs] AF-ole 288 vk

g9 A7) A" FAEEl 0,125 mm/secE
FAEEE TA5kA, ) shift® H12A7]EA FAS
o 9 Ade) wEE AES Y Fig 590 28 shift
7} 2F 2} 10 umfa), 20 pm(b), 281 40 pmic)e 7
S oglolA W FAL W Fe] uiA AFEE eRIATH Y



shebrlpEa olobEs T deld sl 421

: & NS oE

Fig. 5. SEM surface micrographs of diamond films zig-
zag scanned by focused spherical heam of copper
vapor laser: scan speed: 0,125 mm/sec, {a) shift:
10w, {b) shift: 20 pm and (c) shift: 40 wm.
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Fig. 6. SEM surface micrographs of non-flat diamond
films zig-zag scanned by spherical beam of
copper vapor laser: scan speed: 0.125 mm/sec,
shift: 10 pm, pesition: (a) 0 mm(focused), (b)
9 mm(off-focused) and (¢} 18 mm{far off-
focused),
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Fig. 7. Surface profile of Fig. 6 before and after laser
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Fig. 8. SEM surface micrograph of diamond films
scanned hy focused rod-shape beam of copper
vapor laser: scan speed: 0.125 mm/sec, beam
length: 330 pm.
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Fig. 9. SEM surface micrographs of dlamond films
zig-zag scanned by tocused rod-shape beam of
copper vapor laser: scan speed 0.125 mm/sec,
beamn length: 250 pm, shiftt 100 pm.
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