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[ Abstract] For data-intensive applications, the large amounts of energy and latency spent in transporting data between
off-chip memory and on-chip computing elements cause a limitation referred to as the von Neumann bottleneck. Even in
the 2. 5D integrated system, the bottleneck also exists. Aiming at this problem, this paper proposes a novel hardware
acceleration framework that enables computing in off-chip memory array for 2. 5D system. It divides the memory into
multiple banks and puts an accelerator designed for H. 264 decoder in the memory to utilize the high bandwidth provided
by the memory array. Simluation result shows that, compared with traditional software implementation method, this
framework achieves 7. 1X improvement in performance and 80. 5% reduction in energy consumption, and it only
increases 2% accelerator area.

[ Key words] in-memory computing; von Neumann bottleneck;2. 5D integrated system; H. 264 decoding; data-intensive
application
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