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Study on the processing of glass micro channels ith 248nm excimer laser

TIAN Shanshan, CHEN Tac
(College of Laser Engineering,Beijing University of Tec.nblogy, Beijing 100022, China)

Abstract; In order to improve the efficiency and quality in pre-essire he glass micro channels, excimer laser (A =248nm)
was used. The relationship between laser parameters and etch'ng quality of glass were obtained after theoretical analysis and
experimental verification. The results show that the threskoii of icc21 processing micro channels in glass is 4. 54 x 10’ mJ/mm”.
Etching depth increases approximately logarithmically with the ‘ncreasing of laser energy. The relationship between laser energy
and eching depth was described by two linear fitting fori.mias. Etching depth increases linearly with the increasing of pulse
frequency. The relationship between pulse frequcncy and eching depth was described by linear fitting formula. The roughness of
channel bottom increases with the increasing cf laser energy and pulse frequency. In the processing of glass micro channels, the
optimum range of laser parameters is lever energy 400mJ ~ 600mJ and pulse frequency 4Hz ~ 7Hz. The results are helpful for
selecting the laser parameters reasora™iv o ‘mprove processing efficiency and quality of glass micro channels.
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Fig. 1 Schematic diagram of processing system
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Table 1 ~ Main technical parameters of 248nm excimer laser
technical parameters value
working gas KrF
wavelength A 248nm
repeat frequency f 1Hz ~ 10Hz
single pulse energy w ImJ ~1200mJ

35.15mm x 16. 5mm

spot size
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Fig.2 Glass surface damage morphology with different energies
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Fig.3 Relationship between laser energy and etching depth
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Fig.4 Relationship between laser energy and etching roughness
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Fig.5 Relationship between laser repeat frequency and etching depth
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Fig. 6 Relationship between repeat frequency and etching roughness

3.6 HEMIFBREBEERESH

HT 258 1] 1, 248 nm UE 730N T8RS flodE
Hoh Gz a5 GEE S . BT A REOE
ISUiE ) M BIEICIPAIE R U Tk S DN L L VAT
PIIOEVE FTUEOE TN, BB i R S RE S 1 o, UL A
B2 TR BE G I o[RBT e A R TR R T
ANBE SN KBS X i A5k Tl B R I, %0 ik
TRIE SN A [T IS TP T AL B8 o /3

Fig.7 Image of micro-channel (scanning velocity of 0. 001mm/s, laser en-

ergy of 350mJ)
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