(®)
2014 2016

Deve:opment of Low Temperature Bonding Method by Formic Acid Treatment using Pt
Catalyst

Suga, Tadatomo

12,600,000

Pt

Cu-Cu SnAg-Cu TSV Cu
MEMS

3D

A new low temperature bonding process using formic acid pretreatment with Pt

catalyst was proposed. The bonding mechanism was clarified and the process was applied to
integration of various devices, demonstrating its efficiency. The low temperature bonding is based
on activation of the bonded surfaces, the oxide layers of which are reduced in two step reactions by
hydrogen radicals generated by Pt catalyst from the formic acid. The process parameters were
optimized systematically, and the results were applied successfully to Cu-Cu low temperature bonding
below 200 degree C, SnA?-Cu direct bonding, TSV stacking, Cu-resin hybrid bonding, and polymer
films with nano-adhesion layer. It indicates that the proposed method can provide a new tool for
integrating semiconductor devices, MEMS, and power devices as well as bonding of high temperature

superconductors wires.
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