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Abstract This research is to design a high performance NAND-type flash memory package with
a smart buffer cache that enhances the exploitation of spatial and temporal locality. The proposed
buffer structure in a NAND flash memory package, called as a smart buffer cache, consists of three
parts, i.e., a fully-associative victim buffer with a small block size, a fully-associative spatial buffer
with a large block size, and a dynamic fetching unit. This new NAND-type flash memory package
can achieve dramatically high performance and low power consumption comparing with any
conventional NAND-type flash memory. Our results show that the NAND flash memory package with
a smart buffer cache can reduce the miss ratio by around 70% and the average memory access time
by around 67%, over the conventional NAND flash memory configuration. Also, the average miss ratio
and average memory access time of the package module with smart buffer for a given buffer space
(c.g., 3KB) can achieve better performance than package modules with a conventional direct-mapped
buffer with eight times(e.g., 32KB) as much space and a fully-associative configuration with twice as
much space(e.g., 8KB).
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System parameters Values

N CPU clock 200 MHz
Random read time 10us
’7 Serial read time 50ns
| Buffer access time 8ns
Program time 300us
I/O port 8 bit

Flash memory internal bandwidth 32 byte
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