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Ablation of Metals using Picosecond Laser
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&Zo|F(AD, T3 (Cu), 2BEAHAATI(AIST 304) 2 ElEbE (TS ol&stith AME& 3
FA=E ABAQ HnE H3 FYH NA. 3(0.4)& 7IA = HEAZ (mitutoyo) & A+
3on HojA Wl £ A=E 5T T FAHGRE V2R gt SAULEA
AHE(debris) ] X @ AR AAAA L 5o B3 tyddy SHAA
9 Zol Fern|F g o] &3t #FHF & 5 U

Fig. 1 picosecond laser system (LUMERA).
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Fig. 2 The shadowgraphy images after irradiating on copper using picosecond laser (532nm) :
delay time (a) 20ns, (b) 80ns, (c) 130ns and (d) 200ns.
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Fig. 3 The radius of shockwave on various metals
according to delay time.
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Fig. 4 SEM images of spot by one pulse according to
wavelength and pulse energy of picosecond laser.
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Fig. 5 (a), (¢) SEM image (0.2mm/sec) of nickel and copper surface, (b), (d) cross-sectional
view of line patterned nickel and copper by picosecond laser ablation; wavelength:

532nm, average power: 500mW, repetition rate: 100kHz.

—@&-— pico 355 nm 500 mW
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240 ° —A— pico 1064 nm 500 mW
= pico 355 nm 100 mW
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Fig. 6 The ablation depth according to scan speed,
wavelength and average power.
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Fig. 7 SEM images of ablated line using (a), (¢) picosecond laser(12ps) and (b), (d)
nanosecond laser (235ns); wavelength: 1064nm, repetition rate: 20kHz, scanning speed
2mm/sec, average power: (a), (b) 100mW, (c), (d) 500mW.

1204 —#— femto 800nm 100mW
—s+— femto 800nm 20mwW
—&— pico 355 nm 100 mwW

L B —e— pico 532 nm 100 mW
—A— pico 1064 nm 100 mW
80 —O— pico 355 nm 20 mW
\ —O— pico 532 nm 20 mW
"\ —&— pico 1064 nm 20 mW

ablation depth [um]
8

scan speed [mmy/s]

Fig. 8 The graphs of cross-sectional depth by
picosecond laser and femtosecond laser ablation.
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