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Abstract

Recently, new storage device SSD(Solid State Disk) based on NAND flash memory is gradually replacing HDD(Hard
Disk Drive) in mobile device and thus a variety of research efforts are going on to find the cost-effective ways of
performance improvement. By increasing the NAND flash channels in order to enhance the bandwidth through parallel
processing, DRAM buffer which acts as a buffer cache between host(PC) and NAND flash has become the bottleneck
point. To resolve this problem, this paper proposes an efficient low-cost scheme to increase SSD performance by
improving DRAM buffer bandwidth through scheduling techniques which utilize DRAM multi-banks. When both host and
NAND flash multi-channels request access to DRAM buffer concurrently, the proposed technique checks their destination
and then schedules appropriately considering properties of DRAMSs. It can reduce overheads of bank active time and row
latency significantly and thus optimizes DRAM buffer bandwidth utilization. The result reveals that the proposed technique
immproves the SSD performance by 47.4% in read and 47.7% in write operation respectively compared to conventional
methods with negligible changes and increases in the hardware.
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1. Typical Structure of SSD.
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