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Optimizing Local Buffers for FU Array Accelerator

SHUNSUKE SHITAOKA,T1 KAZUHIRO YOSHIMURA,Tl
Taxkasal NAKADAT! and Yasuniko NakasHIMAT!

Our previously proposed FU (functional unit) array accelerator LAPP, can
achieve extemely high energy-efficiency by fully exploiting parallelism between
inner loop iterations and using minimum necessary units to perform the cal-
culation. For the acceleration purpose, an n-way local buffer is additionally
attached to each array stage to efficiently supply data into the arrayed FUs.
The load instruction is executed by indexing from the address calculation and
comparing the request address with the tags from the indexed lines in all ways
of local buffers. In order to reduce the unnecessary comparison, in this paper,
we propose an optimized method by removing address calculation and tag com-

parison. We evaluated circuit area and delay of local buffers of the proposed
method by an HDL implementation. The results have indicagted that the load
latency can be reduced from 2 cycles to 1 cycle in the local buffers which contain
64 words per each way.
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