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ABSTRACT

A Ti:sapphire femtosecond laser with a center wavelength of 800 nm, a pulse duration of 115

fs, and a repetition rate of 1 KHz was used to fabricate microfluidic channels on the surface of a glass
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plate. The scribing laser spot size, heated zone size, scribing depth, and scribing width were
investigated as a function of the pulse energy, scanning speed, and repeated number. According to the
curve trend of the tested parameters and the result of cross-sectional channel inspection, we
successfully achieved the fabrication of high-aspect-ratio (6.5:1) channels with straight and parallel
walls of which the surface roughness was smaller than 1 um by using a laser power of 65 mW, a
scanning speed of 0.8 mm/s, and a repeated number 7 times. In the future, micro and nano machining
technology by femtosecond lasers can be applied to the manufacturing of micro and nano structured
components on glass, such as distributed Bragg reflectors, photonic crystal devices, microfluidic
channel biochips, and high precision interferometric biophotonic sensors. Such application can
promote the processing precision and stability, simplify the fabrication steps, and shorten the
manufacturing time.
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