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Nonvolatile power-gating (NVPG) that is an architecture employing

nonvolatile state/data retention is expected to be a highly efficient energy reduction technique for
high-performance CMOS logic systems. Nonvolatile bistable circuits such as nonvolatile SRAM
(NV-SRAM) are required for the NVPG architecture. In this research project, design methodology for
NV-SRAM using magnetic tunnel junctions (MTJs) and architectures for improving its energy efficiency
are developed. A newly introduced hierarchical store-free (HSF) architecture is also highly
effective at improving the energy efficiency. The energy performance is computationally analyzed and
experimentally verified using circuit parameters extracted from fabricated test-element-group
circuits of the NV-SRAM.
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