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Fig. 1 Schematic illustration of bonding process.
(a)Contaminated surface, (b) Surface cleaning,
(c)Activated surface, (d) Bonding.



Table 1 Laser irradiation conditions

Pulse repetition rate [kHz] 1
Spot diameter [um] 60
Fluence [J/cm?] 0.7~1.5
Drive speed [mm/s] 1,2,3,4
Scanning pitch [pum] 10~60

Fig.2 SEM images of LIPSS formed on (a) Cu rod,
(b) Cu film by femtosecond laser irradiation
with scan speed of 2 mm/s, scanning pitch of
30 um, fluence of 0.8 J/em?.
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Fig.3 AFM observation of cross-sectional profile of
LIPSS.
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Fig. 4 Schematic illustration of bonding apparatus.
Table 2 Bonding conditions.

Condition Curod Cu film Heat treatment
(a) Without LIPSS ~ Without LIPSS  No heat treatment
(b) Without LIPSS ~ Without LIPSS 473K, 1h
(c) Without LIPSS ~ Without LIPSS 473K, 2h
(a) With LIPSS Without LIPSS ~ No heat treatment
®7) With LIPSS Without LIPSS 473K, 1lh
() With LIPSS ~ Without LIPSS 473K, 2h
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Fig. 5 Appearance of facture surfaces of copper rods.

Fig. 6 SEM images of facture surfaces of copper rods.
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Fig. 7 Change in bonded area with surface conditions
and heat treatment conditions.
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Fig. 8 Change in bond strength with surface conditions
and heat treatment conditions.
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