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Abstract Emerging non-volatile memory (NVM) technologies are getting mature with lower latency
and higher bandwidth. In the future, these new technologies show the potentials that not only replace
the DRAM as the main memory but also serve in the external memory storage. Meanwhile, designing
an efficient memory system has become popular in both the academic world and the industrial world.
In this paper, we describe a high-performance NVM verification architecture based on the array of
SOC FPGAs. Within the architecture, multiple levels of FPGAs are employed to connect many
NVMs. Based on the architecture, we propose a novel master-slave NVM controller and then design a
hardware prototype accordingly. The experiment results running on this prototype show that the
architecture can not only test the performance of the homogenous NVM groups, but also verify the
management scheme of hybrid NVM arrays. Moreover, the high performance of MRAM shows that

MRAM has the potential to serve in both cache and main memory.
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Table 1 Characteristics of MRAM
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Leakage Current/mA 18
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Fig. 8 Power consumption test of MRAM
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