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Fabrication of Titanium Microchannels by using Ar' Laser-assited Wet Etching

S.W. Son(Dept. of Mechatronics, GIST), M.K. Lee(Dept. of Mechatronics, GIST),
S.H. Jeong(Dept. of Mechatronics, GIST)

ABSTRACT

Characteristios of laser-assisted wet stching of titanium in phosphoric acid were investigated to examine the feasibility of
this method for fabrication of high aspsct ratio microchannels. Laser power, number of scans, etchant concentration, position
of beam waist and scanning speed were taken into congideration as the major process parameters exerting the temperature
dizgtribution and the cross sectional profile of etched channels. Experimental results indicated that lazer power influences on
both etch width and depth while number of scans and scanning speed mainly affect on the etch depth. At a low stchant
concentration, the cross sectional profile of an etched channel becomes a U-shape but it gradually turns into a ¥shape as the
soncentration increases. On the other hand, surface of the laser beam focus with respect to the sample surfacs is found to be a
key factor dstermining the bubble dynamics and thus the prosess stability. It is demonstrated that mstallic microchannels with
different cross sectional profiles can be fabricated by properly controlling the process paramsters. Microchannels of aspect

ratio up to & with the width and depth ranges of 8-32 pm and 50~300 pm, respectively, were fabricated.
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Fig. 1 Schematic diagram of the experimental setup
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Fig. 2 SEM micrograph of etched channels with respect to
laser power and number of scans, V=10 um/sec, C=20%,
N=1(right)~5(left), (a)P=0.5W, (b)P=1.5W
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Fig. 3 Etched depth, width and shape variation with
tespect to number of scans and laser power, C=20%,
V=10pum/sec, (c)N=5
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Fig. 4 Etched shape variation with
concentration, P=1.5, V=10um/sec,
(2)C=10%, (b)C=40%

respect to etchant
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Fig. 5 Etched depth and dimensionless width with respect
to concentration, P=1.5W, V=10unv/sec
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Fig. 6 Bubbls and ripple formation with respect to powsr
intensity, V=10pm/ses, C=20%, N=1, P=0.5W, (a)F=+40
pm, (bJF=0
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Fig. 7 Various channel shape etched at different condition.
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(a)P=1W, top view
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