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Abstract : In this paper, we propose a high performance L1 cache structure for the high clock

CPU. The proposed cache memory consists of

three parts, i.e., a direct-mapped cache to support

fast access time, a two—way set associative buffer to reduce miss ratio, and a way-select table.

The most recently accessed data is stored in the direct-mapped cache.

If a data has a high

probability of a repeated reference, when the data is replaced from the direct—-mapped cache, the

data is stored into the two-way set associative buffer. For the high performance and fast access

time, we propose an one way among two ways set associative buffer is selectively accessed

based on the way-select table (WST). According to simulation results,

access time can be

reduced by about 7% and 40% comparing with a direct cache and Intel i7-6700 with two times

more space respectively.
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Table 1. The various cache memory

boundary speed for 1-Cycle access times(GHz)

DM 2W 4W
8KByte 4.30 3.45 3.27
16KByte 3.78 2.91 2.89
32KByte 3.52 2.24 2.73
64KByte 3.13 2.12 2.09
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Table 2. WST operation algorism

DLSB BXOR
0 0

Sequential access
0 1 Access by LRU
1 0 miss

1 1 Access by 'LRU

1 0 o 1 1 1 1 0 1 0
LSB [BXOR| LRU LSB |[BXOR| LRU
WAY WAY WAY WAY
o 1 o 1
(a) Sequential access (b) WAY0 access
0 0 o o o 0 1 0 0 1
LSB [BXOR| LRU LSB |[BXOR| LRU
WAY WAY WAY WAY
[ 1 [ 1
{c) miss (d)WAY1 access
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Fig. 2 WST operation algorism for

set—associative buffer access
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Table 3. System environment

Value

CPU clock speed 4 GHz

DM cache access time 1 cycle
2-way buffer access time 2~3 cycle
Main memory access time 242 cycle
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