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The HSC-FPGA offers an intriguing feasible architecture
for the next generation of configurable fabrics, which
allows embracing the advantages of both CMOS and
beyond-CMOS technologies without requiring significant
modification to the routing structure, programming paradigms,
and synthesis tool-chain of the commercial FPGAs. In the HSC-
FPGA, the intrinsic characteristics of magnetic random access
memory (MRAM)-look-up table (LUT) circuits are used to
implement sequential logic, while combinational logic
circuits are implemented by static random  access
memory (SRAM)-LUTs. Fabric-level simulation results for
the developed HSC-FPGA show that it can achieve at least
18%, 70%, and 15% reduction in terms of area, standby
power, and read power consumption, respectively, for various
ISCAS-89 and ITC-99 benchmark circuits compared to
conventional SRAM-based FPGA:s. The power
consumption values can be further decreased by the power-
gating allowed by the non-volatility feature of MRAM-
LUTs. Moreover, the benefits of increased heterogeneity for
reconfigurable computing is extended along realizing
probabilistic computing paradigms within a fabric, which is
enabled by probabilistic spin logic devices. The cooperating
strengths of technology-heterogeneity and heterogeneity in
computing paradigm in the proposed HSC-FPGA are leveraged
to develop energy-efficient and reliability-aware training and
evaluation circuits for deep belief networks with memristive
crossbar arrays and p-bit based probabilistic neurons.
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