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Electrical Isolation of Ag Nanowire Film using Femtosecond Laser
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Electrical isolation of Ag nanowire, which is one of the candidates as electrode for display
devices, on polymer with femtosecond pulse laser has been investigated. Line patterning to Ag
nanowire with various pulse energy and scan speed were experimented. Duo to the results of the
line patterning experiment, we fabricated the isolated squares and measured electrical
resistance. The profile of the selectively ablated area was analyzed with AFM(Atomic Force
Microscope). The width of the patterned line was 1.8 um and the depth was 1.6 um. We
demonstrated electrical isolation of the Ag nanowire using femtosecond laser by evaluating the
electrical resistance of the sample between isolated and opened area.
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Fig. 1 Femtosecond laser processing system
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Fig. 2 Schematic diagram of laser micromachining system
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Fig. 3 Image of the femtosecond laser

Table 1 Specification of the femtosecond laser

Model JenLas®D2.fs
Pulse duration 400fs
Max. Output power 4W
Repetition rate 100kHz
Beam quality(M?) 1.25
Wavelength 1025nm
Energy / pulse 40
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Ag nano wire 70nm

Polymer 250um

Fig. 4 Schematic image of the sample

Fig. 5 Ag nanowire sample image
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Fig. 6 Ag nanowire line laser patterning image (Scan
speed : 0.5, 1.0, 1.5, 2.0, 2.5, 3.0 mm/s )
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Fig. 7 Line width at different P, and scan speed (P, :
average power)
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Fig. 8 Isolated rectangular laser patterning image (Pulse
energy: 10.2 ulJ)

Table 2 Resistance of the sample

Inside Outside | Between Inside &
(a-a) (b-b) outside(a - b)
Resistance | 1.97kQ | 2.14kQ Overload
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Fig. 9 AFM image of the sample
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Fig. 10 AFM profile of the sample
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