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Flash memory system with spatial smart buffer for the
substitution of a hard-disk
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Abstract

Rash memory has become increasingly requestion for the importance and the demand as a storage due to its low power
consurmption, cheap prices and large capacity medium. This research is to design a high performance flash memory structure
for the substitution of a hard-disk by dynamic prefetching of aggressive spatial locality from the spatial smart buffer
system. The proposed buffer system in a NAND flash memory consists of three parts, i.e., a fully associative victim buffer
for temporal locality, a fully associative spatial buffer for spatial locality, and a dynamic fetching unit. We proposed new
dynamic prefetching algorithm for aggressive spatial locality. That is, to use the flash memory instead of the hard disk, the
proposed flash system can achieve better performance gain by overcoming many drawbacks of the flash memory by the
new structure and the new algorithm. According to the simulation results, compared with the smart buffer system, the
average miss ratio is reduced about 26% for Mediabench applications. The average memory access times are improved about

35% for Mediabench applications, over 30% for Spec2000 applications.
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Table 1. Simulation Parameters

System Parameters Value

CPU clock 200MHz

Random read time 10us

Serial read time 50ns

Buffer access time 85ns

Program time 300us

1/O port 8bit

Flash memory internal bandwidth 32-byte
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