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Abstract DRAM is a major component of the main memory system. As the operating system evolves and
application complexity and capacity increases, the capacity and speed of DRAM are also increasing.
DRAM should perform a refresh action of periodically reading and then re-storing stored values, and the
accompanying performance and power/energy overhead embodies characteristics that worsen as
capacity increases. This study proposes an energy efficiency improvement technique that efficiently
stores the rows that need to be refreshed within 64ms and 128ms using the bloom filter for cells with
the lowest retention time of electrons. The results of the experiment showed that the proposed
technique resulted in an average 5.5% performance improvement, 76.4% reduction in average refresh
energy, and 10.3% reduction in average EDP.
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Configuration Value
Number of cores 4
Processor clock speed 3.2GHz
Processor ROB size 128

Processor fetch/retire width 4
Last level cache (shared) 64MB, 8-way, 64B lines

Memory size 4GB
Memory bus speed 800MHz
Banks, Ranks, Channels 8,2, 1

Rows per bank 32K

Cache lines per row 128
Page allocation policy Random
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