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Analysis on the Temperature of 3D Multi-core Processors
according to Vertical Placement of Core and L2 Cache
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Abstract

In designing multi-core processors, interconnection delay is one of the major constraints in
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performance improvement. To solve this

been adopted in designing multi-core processors.
length by stacking cores vertically,

physical wire

problem, the 3-dimensional
The 3D multi-core architecture can reduce the

integration technology has

leading to reduced interconnection delay and

reduced power consumption. However, the power density of 3D multi-core architecture is increased

significantly compared to the traditional 2D multi-core architecture,

temperature of the processor.

In this paper, the floorplan methods which

resulting in the increased
change the forms of

vertical placement of the core and the level-2 cache are analyzed to solve the thermal problems in

3D multi-core processors. According to the experimental results,

the temperature

in the processor that the core and the

it is an effective way to reduce

level-2 cache are stacked adjacently.

Compared to the floorplan where cores are stacked adjacently to each other, the floorplan where

the core is stacked adjacently to the level-2 cache can reduce the temperature by 22% in the case

of 4-layers, and by 13% in the case of 2-layers.

» Keywords : multi-core processor, 3D integrated circuits, temperature, floorplan
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Functional 4 integer ALUs, 4 FP AL,

Units 1 integer multiplier/divider,

1 FP multiplier/divider

L1 HCache KB, 4-way, Rbyte lines,
1 oyde latency

L1 D-Cacre KB, 4-way, Rbyte lines,
1 oyde latency

512KB, 8-way, 2byte lines,
2 e 12 cydle latency
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