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ELECTROCHEMICAL DEPOSITION FOR HIGH ASPECT RATIO
STRUCTURES USING ELECTRICAL PLUS MODULATION
Apparatus and method for electrochemically depositing a metal into a high
aspect ration structure on a substrate are provided. The method comprising:

applying a constant current density over the substrate for a first time period,;

Ko
73

applying a constant reverse voltage over the substrate for a second time period; and
repeating the first and second steps to fill the structure. In one embodiment, the
constant current density is between about 5 mA/cm® and about 40 mA/cm® and is
applied for a duration between about 0.1 second and about 20 seconds, and the

constant reverse voltage is between abodt —5V and about —80V and is applied for a
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duration between 0.02 second and about 3 seconds. ~After the structure has been
filled, a constant current density is applied over the substrate to deposit a metal
layer over the substrate. The apparatus comprises: an electrochemical deposition
cell having a cathode and an anode; and a power supply electrically connected to
the cathode and the anode, the power supply is adapted to selectively apply a

constant reverse voltage over the substrate and a constant current density over the

substrate during an electroplating process.
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