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In my doctoral thesis, 0.11um CMOS on 1.7um Si substrate are examined for future 3D stacked
chips with various functions. By the Si thinning, power gain increases, the N.F.min and power
consumption becomes lower than 725um Si case. On the other hand, Q value of inductor degrades due
to coupling with wire under chip. It can be suppressed by putting in 10nm permalloy film (NiFe)
between inductor and the chip because the film can suppress the penetration of magnetic field into the
wire and occurrence of the eddy-current.

Other technologies for high performance of mixed-signal and RF circuits are also described. Those
are salicide and epitaxial technology for higher frand fuax, plasma nitridation process and optimum
layout of MOSFET for lower 1/f. noise and high resistivity substrate for high Q inductor.

Mixed-signal and RF characteristics of FInFET are also described. The FinFET is useful for digital
and mixed-signal because of the higher drivability and lower 1/f noise. On the other hand, the device
has poorer RF performance due to larger parasitic gate capacitance than planar MOSFET. This
indicates the future system consists of many chips fabricated by the optimum technology node. Thus
the importance of system in package (SIP) has increases and the study of device on ultra-thin substrate

will be required for realization of high density 3D stacked chip.
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