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Department of Electronics Engineering & Institute of Electronics

National Chiao Tung University

Abstract:

Ultra-thin silicon wafer layer transfer using three-dimension
integration circuits (3D-I1Cs) technologies for the application of backside
illumination CMOS image sensor (BSI-CIS) is presented in this thesis.
This ultra-thin silicon wafer transfer technology can not only efficiently
enhance the pixel number of CMOS image sensor but also achieve higher
exposure intensity. In order to further control each process parameter, a
simplified test vehicle, which provides the ability to apply to BSI-CIS and

component fabrication, was developed. The key technologies of this
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simplified test vehicle include wafer-level oxide bonding and ultra-thin
silicon wafer layer transfer. For oxide bonding technology, different oxide
species with different pre-treatment before bonding was selected to
investigate the corresponding chip-level bond quality for the oxide bond
material candidate. After the species was determined, wafer-level oxide
bonding under different bonding process parameters, such as bonding
temperature, bonding pressure, given force type, pre-treatment solution
and oxide species, was studied. Finally, with inspection results of
scanning acoustic tomography (SAT); a suitable wafer-level oxide
bonding parameter can be achieved. Another key technology in the
simplified test vehicle is ultra-thin silicon transfer process, H+ ions were
implanted, followed by the oxide bonding at 250 ‘C for 30 min.
Secondary ion mass spectrometry (SIMS) data was employed to
investigate the position of H ions. The ultra-thin silicon layer transfer was
accomplished after annealing. The FIB/TEM images show no obvious
defects in the transferred Si layer, indicating a good method for silicon
layer transfer with whole process temperature below 400 “C. This
ultra-thin silicon layer transfer simplified test vehicle using high quality

wafer-level oxide bonding is successfully demonstrated and shows the
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potential for the fabrication of BSI-CIS application.
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