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Abstract

Microprocessors, which need correct arithmetic operations, have been the subject of in-depth research in relation to soft
errors. Of the existing microprocessor devices, the memory cell is the most vulnerable to soft errors. Moreover, when soft
errors emerge in a memory cell, the processes and operations are greatly affected because the memory cell contains
important information and instructions about the entire process or operation. Users do not realize that if soft errors go
undetected, arithmetic operations and processes will have unexpected outcomes. In the field of architectural design, the tool
that is commonly used to detect and correct soft errors is the error check and correction code. The Itanium, IBM
PowerPC G5 microprocessors contain Hamming and Hasio codes in their level-2 cache. This research, however, focuses on
huge server devices and does not consider power consumption. As the operating and threshold voltage is currently
shrinking with the emergence of high-density and low-power embedded microprocessors, there is an urgent need to
develop ECC (error check correction) circuits. In this study, the in-output data of the level-2 cache were analyzed using
SimpleScalar-ARM, and a 32-bit H-matrix for the level-2 cache of an embedded microprocessor is proposed. From the
point of view of power consumption, the proposed H-matrix can be implemented using a schematic editor of Cadence.
Therefore, it is comparable to the modified Hamming code, which uses H-spice. The MiBench program and TSMC 0.18
um were used in this study for verification purposes.
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4/1/2/1/2
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8-entry issue queue per FU,

Local register file size(per FU)

Issue queue and load/store queue
lé-entry load/store queue

register update unit (RUU) size 16
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I-cache L1
lines, 1-cycle latency, LRU
4-way set associative 16KB
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lcycle latency, LRU
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1-cycle latency
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