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Abstract

The laser patterning of sputter-deposited ColNbZr/Cu/CoNbZr multi-layered films had been tried using
Nd'YAG laser. However, generally it is very difficult to remove metal films because of their high
reflectance of the laser on the surfaces. As a counterproposal for this problem, authors for the first time
tried to deposit energy-absorbing layers on the metal films and then irradiated the laser on the surfaces of
energy—absorbing layers. Here the energy-absorbing layers consisted of laser energy-absorbing fine
powders and binding polymers. Three kinds of powders for the energy-absorbing layers had been used to
sec the difference in the pattern formation with the degree of laser energy absorption. They were
electrically conductive silver powders, insulating BaTi0Os powder and semiconducting carbon powder.
Remarkable differences in width of the formed pattern and the roughness of pattern edge were observed
with the characteristic of the powder for the energy-absorbing layer. The pattern width using carbon paste
was about three times larger than that using BaTiOs paste. It was observed that the energy-absorbing

layer with carbon was the most effective on this micro—patterning.
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21 2. micro-patterning system®] =43 7=
Fig. 2. Schematic diagram of the laser
micro-patterning system
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Table I. Width of laser-patterned energy absorbing layers and their thermal conductivity.

Width of patterned energy Thermal conductivity
Energy absorbing layer absorbing layer at 300 K
(ym) (w /ecm K )
BaTiQ; paste 35 0.062
Silver paste 55 429
Carbon paste 100 978

13, No. 6, June 2000.

* The thermal conductivity of carbon(graphite) is the average value between parallel and perpendicular

direction to the structural layer of graphite
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Fig. 3. SEM plain view of the sample which
was laser-patterned after depositing
silver paste as an energy-absorbing layer
(x100) (laser frequency: 40 kHz,
substrate moving speed: 0.1 mm/s,
average power: 16 W)
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Fig. 5. SEM plain view of the sample which
was laser-patterned after depositing
carbon paste as an energy-absorbing
layer {X100) (laser frequency: 40 kHz,
substrate moving speed: 0.1 mm/s,

average power. 16 W)
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Enlarged SEM plain view of the sample
which was laser-patterned after
depositing silver paste as an
energy-absorbing layer. {x500) (laser

frequency: 40 kHz, substrate moving
speed: 1 mm/s, average power: 16 W}
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Fig, 7. Enlarged SEM plain view of the sample
which was laser-patterned after depositing
BaTiQ; paste as an energy-absorbing
layer. (X500)
substrate moving speed: 0.1 mm/s,
average power: 16 W)
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Enlarged SEM plain view of the sample
which was laser—patterned after
depositing carbon paste as an
energy-absorbing layer. The sample was
90 degree rotated. (x500} {laser
frequency: 40 kHz, substrate moving
speed: 0.1 mm/s, average power: 16 W)
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(laser
frequency” 20 kHz, substrate moving
speed: 0.1 mn/s, average power. 18 W)
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Fig. 10. SEM plain view of the sample which
was laser—patterned after depositing
carbon paste as an energy-absorbing
layer (< 100), where the
energy-absorbing layer was removed
after patterning. (laser frequency: 20
kHz, substrate moving speed: 0.1 mn/s,
average power. 18 W)
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