‘Characteristics of particulate generated by dry laser stripping

of positive photoresist on glass wafer
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Abstract

charactenstics of particles during the stripping of photoresist by ns-pulsed UV liser
_'re investignticd. For optically transparent substrate like glass wafer, laser (rradiation from
kside of wafor wns more effecuve for the phetoresist strippmg than that from [ront-side
':"iml'er The dilference between irradiation directions was caused by the enhancement of
hanical cifeet In hackward laser arrachation
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-::'1 scluction

BEr cleaning technolopy i new promismg dry cleaning technelogy for particulate and other
minanr.z.u. Normally clearing process is tHe pre— or past-process for etchimg. hthography
..dcp{usnmt; and ¢losely related to productivity, undormity, reproducibility of each process
ally photoresist stripping 1s an mevitable post lithography process. Dry laser cleaning
Bseveral advantages in contrast to the cenventonal wet cleaning methad (Lu et al, 2000}
have been many studies to understand the mechanism of laser cleaning, but most werk
§ed on the cleaming of particulate. Recently laser cleaning of organic contaminants like

Meresist has heen researched. but the mechanism and charactenistics of cleaning have not

Fally understood. (Y. Feng et s, 1999 HJ, Kim et al, 2004). By investigating the
eristics of particles dunng laser stripping. the cleamng mechanism of film-type orgamc

mants could be reasoned.
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Figure 1, Experimental setup
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2. Methods

NEYAG pulsed laser(Qanta—Ray PRO 230) was used as a laser source. A photoresist samy f

clicetively strip the photoresist layer on glass wafer. The maximum energy per pulse,
duration and repetition rate of 355nm laser are 300ml, 7ns. and 30Hz. respectively,
particle counter (MicroAir 5230A) was used for the measurement of generated particles,
surface of glass wafer after laser rradiation was observed by a muroscopelNickon,
AOx

3. Resulls

Ak shown Figo 2 laser pulse from backward direction can more effectively strip PR on il
waler than that from forward direction. A particle size distribunon Gy lasér ircadiation di
15 shown at Fig, 3. The portion of larger particle in backward radiation was greater
thit in forward irradiation, From these resulis, 11 could be reasoned that the mechanical ":"-5'
e strippung was higher than thermal effect with backward laser irradiation. [{ thermal effi

are domipant, nanoparticles are generated by the nucleation of photoresist vapor, because

of photoresist is removed by evaporation
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Figure 2, Microscope image at 2/em” Faruce Duamalarjam}

(Left: forward Right! backward) . copay .
Figure 3. Particle swe distribution at 3J/cm®
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