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Abstract : Traditional memory technologies, such as SRAM, might not
satisfy the memory requirement with technology scaling because of low
density, high leakage power, poor scalability, etc. In recent years, various non-
volatile-memory (NVM) technologies are proposed, such as Magneto-resistive
Random Access Memory (MRAM), Phase-change memory (PCM), Resistive
random-access memory (RRAM), etc. These memory technologies are
considered as candidates of future universal memory because of their
advantages of high density, zero standby power, fast access speed, non-
volatility, etc. Severa questions, however, should be answered before we
employ these memory technologies: (1) Where to use these memoriesin the
memory hierarchy? (2) How to modify the memory architecture in order to
adopt these memories efficiently? (3) How to leverage the advantages from
different memory technol ogies?

In this talk, we answer these questions by using two emerging memory
technologiesin different memory hierarchy. First, we explored the advantages
and limitations of replacing SRAM caches with 3D stacked MRAM, in
respect of performance, power consumption and temperature. Then, we
proposed architectural level optimization techniques to overcome the
limitations. Second, we propose a hybrid storage scheme to improve the
performance, power, and reliability of Solid State Disk (SSD).
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