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This research aims for power reduction on Through Silicon Vias (TSVs) which
extend in the stacking direction between three-dimensionally mounted high-density LSI chips. For the
power reduction, we proposes charge recycling transmission scheme of stacked 1/0 configuration. In

the proposed scheme, we also show theoretical approach to clarify the power reduction ratio. The
approach suggests that 32-64-bits bus width is suitable for the transmission scheme. Using the bus
width, actual circuits has been designed in standard CMOS process. Simulations of the circuit shows
that the power consumption is comparable to the prior art of special semiconductor process. This
suggests that cutting-edge power reduction can be achieved by standard CMOS process and wide bus
width. Then, test-chip has been actually prototyped using a 65 nm CMOS process.
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Material properties
Parameter Symbol Value
Conductivity of TSV, oM 2><10° Qcm
Conductivity of SiO psio 10° Qcm
Permittivity of SiO; &si0 3.9
Conductivity of Si Osi 103 Qcm
Permittivity of Si &sio 11.2
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