A Technology Mapping Algorithm for MTJ-based LUT
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Field Programmable Gate Array(FPGA)s are composed of numerous SRAM-based lookup tables(LUTS).
However, due to malicious characteristics of SRAM-based LUTSs, namely non-negligible leakage current and
volatility, studies on non-volatile memory based LUT have become promising. [1] proposes a novel LUT
structure based on MRAM technology. The proposed LUT works only during a half-clock period of either
high- or low-state, thereby reducing the static power at magnetic tunnel junction(MTJ). Since not only the
structure but also the behavior of the LUT totally differs from existing SRAM based LUTs, a new CAD flow
is required. This new CAD flow can place all cuts generated through the technology mapping process on the
two types of LUTs—high or low state—so that the FPGA can work properly on time. However, commercial
FPGAs have fixed configurations, which implies that the number of each type of LUTSs are also fixed on the
shelf. Thereby, we propose a novel technology mapping process ensuring a flexibility of placement of cuts
with negligible performance degradation and increase in area. The flexibility can be calculated from the
slack—the number of levels a cut can move. Figure 1 is an example of increasing slacks without changing the
critical path or increasing the area. The simulation results—shown in table 1—shows the number of total
slacks of each benchmark which are increased by 9.22% on average, while the delay and the area of each
benchmark remains almost unaffected. We expect that this result will guarantee not only the flexibility of

placement and routing steps but also better results by the end of the whole CAD flow.
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