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Abstract Today's microprocessor designs are not free from temperature as well as power
consumption. As processor technology scales down, an on-chip circuitry increases power density,
which incurs excessive temperature (hotspot) problem. To tackle thermal problems cost-effectively,
Dynamic Thermal Management (DTM) has been suggested; DTM techniques have benefits of thermal
reliability and cooling cost. However, they require trade-off between thermal control and performance
loss. This paper proposes a dual integer register file structure to minimize the performance degradation
due to DTM invocations. In on-chip thermal control, the most important functional unit is an integer
register file. It is the hotspot unit because of frequent read and write data accesses. The proposed dual
integer register file migrates read data accesses by adding an extra register file, thus reduces per-unit
dynamic power dissipation. As a result, the proposed structure completely eliminates localized hotspots
in the integer register file, resulting in much less performance degradation by average 13.35%
(maximum 18%) improvement compared to the conventional DTM architecture.
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