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Sampling—based Block Erase Table in Wear Leveling Technique for Flash Memory
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Abstract

Recently, flash memory has been in a great demand from embedded system sectors for storage
devices. However, program/erase (P/E) cycles per block are limited on flash memory. For the limited
number of P/E cycles, many wear leveling techniques are studied. They prolonged the life time of
flash memory using information tables. As one of the techniques, block erase table (BET) method
using a bit array table was studied for embedded devices. However, it has a disadvantage in that
performance of wear leveling is sharply low, when the consumption of memory is reduced. To solve
this problem, we propose a novel wear leveling technique using Sampling-based Block Erase Table
(SBET). SBET relates one bit of the bit array table to each block by using exclusive OR operation
with round robin function. Accordingly, SBET enhances accuracy of cold block information and can
prevent to decrease the performance of wear leveling. In our experiment, SBET prolongs life time of

flash memory by up to 88%, compared with previous techniques which use a bit array table.
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for XOR
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Fig. 2. Mapping method for one block by one bit using SBET.
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Fig. 3. An example of SBET to solve hidden cold problem.
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Table 1. Details of the simulation environment
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Fig. 4. Update probabilities of trace files for simulation
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