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Fabrication of Micro Pattern Through Analysis of Contact Area of the
Jet-Circulating Electrodeposition
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In the Jet-Circulating electrodeposition, selective electrodeposition is done using the local circulation of the electrolyte. The
Scale of fabricated patterns using the Jet-Circulating electrodeposition is dependent on the contact area between the nozzle
and the workpiece surface through the electrolyte circulation. The shape of the electrolyte meniscus determines the contact
area. The factors that influence the shape of the meniscus include the electrolyte jetting parameter and the characteristics
of the workpiece surface. The jet distances are analyzed based on the shape of the electrolyte meniscus and contact area
which is dependent on the jetting pressure and the suction pressure. In order to investigate the effect of contact area on
the workpiece surface, the surface is treated using Hexamethyldisilazane spin coating, self-assembled monolayer formation,
and Neverwet ® spray coating. The contact angle and the contact area based on the surface treatment methods are
analyzed. The width of the copper patterns fabricated through Jet-Circulating electrodeposition are compared. The copper
pattern width of the self-assembled monolayer formation surface had reduction of 30% in comparison to the untreated

surface.
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Fig. 10 Contact angle measurement
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Table 1 Condition of the Jet-Circulating electrodeposition process

Table 2 Comparison with other selective deposition methods

Jetting pressure (Excess pressure) 80 kPa
Jetting Suction pressure (Excess pressure) -80 kPa
parameter
Jet distance 50 um
Average current density 0.8 Adm™
Anodic current density 1.65 Adm™
Pulse Cathodic current density 0.05 Adm?
parameter
Pulse frequency 125 Hz
Duty ratio of the pulse 50

(a) Untreated surface (b) HMDS treated surface

(c) SAM treated surface

Fig. 12 A copper line pattern fabricated by Jet-Circulating
electrodeposition
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Fig. 13 Contact area diameter and pattern width according to
treatment methods
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Fig. 14 Image of an electrolyte circulation contact area

Fig. 15 Fabricated copper micro pattern
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