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A study on micro patterning on the surface of glass substrate using femtosecond laser

J.Y. Choi*, J. W. Chang, J. G. Kim, B. S. Shin, W. S. Chang, K. H. Hwang (KIMM)

ABSTRACT

We present investigations of the surface micromachining for transparent glass substrate, e.g. soda lime glass using tightly

focused 800nm Ti:sapphire femtosecond laser. In this study, experiment conditions such as laser intensity, scanning speed,

focus position were controlled as variable parameters to decide optimal machining conditions. This study shows clearly that

laser intensity and scanning speed are dominant factors for good surface morphology. Using the optimal conditions, grooves

with 50pum line width were fabricated on glass substrate and their surface morphologies were investigated from SEM image.

Key Words : Ti : sapphire femtosecond laser, glass, transparent materials, Multiphoton absorption, Micro patterning
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ND : ND filter

BS ' Beam splitter (19}

DM : Dichroic mirrer (»99% reflection /@ 800nm. -- 992, transmission @ VIS)
C1L - Objective lens (20-. 100:)

Fig. 1 Experimental layout for glass micromachining using
femtosecond laser
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Fig. 2
system (1:
monitoring part, 4: XYZ stage)

Ti:sapphire femtosecond laser micro machining
laser source, 2: beam delivery part, 3:

Fig. 3 Focused beam on the surface (left) and through a
transparent medium (right)
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Fig. 4 comparison between ns UV laser (top, fluence :
J/ em?® , 40ns, 355nm) and fs laser (bottom, fluence :
cm’ , 200fs, 800nm)
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Fig. 5 SEM images of ablated glass surface (scaning
speed : 80mm/sec) (a) 220 TW/cm® (b) 190 TW/em? (c)
168 TW/cm? (d) 35 TW/em?
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Fig. 6 Schematic diagram of beam overlap. (top
10mm/sec - 96%, bottom : 70mm/sec — 72%)

Fig. 7 SEM images of ablated glass surface (laser

intensity : 220 TW/em®)  (a) 70mm/sec (b) 10mm/sec
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Fig. 8 Effect of air blowing (left : no air blow)
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Fig. 9 Effect of focus position (left : top focusing,

center : bottom focusing, right : bottom focusing )
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Fig. 10 Etching rate of glass. (number of process:
2,4,6,8,10, scanning speed : 10mm/sec, fluence : 30J/
cm?)
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Fig. 11 Etching rate of glass. (fluence : 30J/ cm?)
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