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New Drowsy Cashing Method by Using Way-Line Prediction Unit

for Low Power Cache
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Abstract

The goal of this research is to reduce dynamic and static power consumption for a low power cache system. The proposed

cache can achieve a low power consumption by using a drowsy and a way prediction mechanism. For reducing the static power,

the drowsy technique is used at 4-way set associative cache. And for reducing the dynamic energy, one among four ways is

selectively accessed on the basis of information in the Way-Line Prediction Unit (WLPU). This prediction mechanism does

not introduce any additional delay though prediction misses are occurred. The WLPU can effectively reduce the performance

overhead of the conventional drowsy caching by waking only a drowsy cache line and one way in advance. Our results show

that the proposed cache can reduce the power consumption by about 40% compared with the 4-way drowsy cache.
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Table 1. System parameter
parameter value
CPU 2 issue per cycle
32KB, 4way, 32byte
L1 I-cach
cache block, lcycle latency
L1 D-cache 32KB, 4way, 32byte
block, lcycle latency
L2 cache none
memory 30 cycle latency
Prediction Unit for 16,32,64,128,256,
way and wake-up 512,1024
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Table 2. Dynamic power for each configures

scheme energy
block buffer 1.44p]
4-way set—assoc 32.4p]
4 filter 5.87p]
16 entry Prediction 0.40p]J
32 entry Prediction 0.42p]
64 entry Prediction 0.47p]J
128 entry Prediction 0.60pJ
256 entry Prediction 0.71p]J
512 entry Prediction 0.91pJ
1024 entry Prediction 1.26pJ
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