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Abstract

: Phase Change Memory(PCM) with low power consumption and high integration attracts

attention as a next generation nonvolatile memory replacing DRAM. However, there is a problem

that PCM has long latency and high energy consumption due to the writing operation. The PCM

& DRAM hybrid memory structure is a fruitful structure that can overcome the disadvantages of

such PCM. However, the page replacement algorithm is important, because these structures use

two memory of different characteristics. The purpose of this document is to effectively manage

pages that can be referenced in memory, taking into account the characteristics of DRAM and

PCM. In order to manage these pages, this paper proposes an page replacement algorithm based

on frequently accessed and recently paged. According to our simulation, the proposed algorithm
for the DRAM&PCM hybrid can reduce the energy-delay product by around 10%, compared with

Clock-DWF and CLOCK-HM.

Keywords Hybrid memory, Non-volatile memory, High-performance, Low-power, Memory
characteristics
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¥ 1. DRAM3} PCM EA[7]
Table 1. DRAM & PCM characteristic[7]

DRAM PCM
ERR N/A 10" —10°
read latency 50(ns) 50~100(ns)
write latency 50(ns) 350(ns)
read energy 0.1(nJ/b) <1.0(nJ/b)
write energy 0.1(nJ/b) <1.0(nJ/b)
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