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Abstract

Stack-through silicon via (TSV) used in three-dimensional integrated circuit has good temperature and heat transfer
characteristics. A novel model for optimizing the dynamic power consumption based on stacked-TSV is proposed in
this paper, in which delay, area and minimum aperture are comprehensively considered. After extracting single TSV
parasitic electrical parameters, we analyze the influences of TSV size on multilayer TSV power consumption and delay
performance, thereby building the hierarchical reduction TSV structure step by step. Moreover, the influences of TSV
height and thickness of oxide layer are discussed. Results show that the model can significantly improve the dynamic
power consumption at the expense of little delay. The power consumption optimization reduction is up to 19.52% with

5% delay penalty.

Keywords: 3D integrated circuit, stack-through silicon via, dynamic power consumption, delay

PACS: 66.30.-h, 66.30.Qa, 72.15.—v, 84.30.-r DOI: 10.7498/aps.64.026601

* Project supported by the National Natural Science Foundation of China (Grant No. 61334003).

1 Corresponding author. E-mail: gdong@mail.xidian.edu.cn

026601-7


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.64.026601

	1引 言
	2TSV性能参数及其表征
	Fig 1
	2.1 TSV寄生电学参数
	Fig 2
	Fig 3

	2.2 TSV动态功耗
	Fig 4

	2.3 TSV延时
	Fig 5


	3堆叠TSV动态功耗优化与讨论
	Fig 6
	Table 4
	Table 4
	Table 4


	4结 论
	References
	Abstract

