
With growing demand for larger memory capacities, compounded by the challenges of DRAM scaling, emerging Non-Volatile 
Memories (NVMs) present themselves as promising candidates for building future memory systems. Emerging NVMs, such 
as Intel and Micron’s 3D XPoint, offer low access latency (comparable to DRAM), non-volatility, and high memory density. 
NVMs bring to the table the ability to build very large memory systems that merge storage and main memory into a single en-
tity and consume almost zero idle power (no refresh power, unlike DRAMs). Nevertheless, designing systems with emerging 
NVMs is fraught with challenges. The most promising NVM technologies such as Phase-Change Memory (PCM), have limited 
write endurance and exhibit write operations that are both slow and power consuming. Additionally, non-volatility can expose 
security vulnerabilities such as data remanence attacks, making it extremely crucial to design strong security features into the 
architectures. 
 

In this talk, I discuss the various opportunities and challenges of emerging NVMs and present solutions to some of these 
problems. The first part of the talk presents different techniques that enable efficient integration of emerging NVM technolo-
gies in future memory systems. The second part focuses on secure processor designs in the context of emerging NVMs. I 
conclude my talk by discussing some key research directions for practical deployment of emerging NVMs in future computing 
systems. 
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