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Design and Implementation of the Dynamically Reconfigurable

Processor MuCCRA-1

YOHEI HASEGAWA ,t SATOSHI T'SUTSUMI,* TAKURO NAKAMURA,*
TAKASHI NISHIMURA,t TORU SANO," MASARU KATO,?
SHOTATO SAITO' and HIDEHARU AMANOf

Multi-Core Configurable Reconfigurable Architecture (MuCCRA) aims to establish archi-
tectural techniques to develop low-power multi-core configurable dynamically reconfigurable
processors. In this paper, MuCCRA-1, the first prototype of MuCCRA is introduced, and its
area, speed, and power are evaluated. The MuCCRA-1 is implemented with Rohm’s 0.18um
CMOS technology. On the 5mm-square die, 4 X 4 24-bit PE array, 4 multipliers, and 4 dis-
tributed shared memory modules are mounted. Although it is a small single core, it provides
a high speed configuration mechanism and virtual hardware mechanism. PE array structure
is a typical island-style architecture on which the trade-off between performance, power con-
sumption, and cost can be analyzed. The evaluation results show that the DCT implemented

on the MuCCRA-1 is 2 times faster than the TI’s DSP operating at 225MHz.
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Table 2 Evaluation Results of Resource Usage

CTXT| ALU | SMU | RFile | MULT | MEM

DCT 41 76 217 | 180 56 92
11.6%|33.1% | 27.4% | 34.2% |56.1%

«a-Blender 8 14 26 41 6 12
10.9% |20.3% | 32.0%| 19.0% |38.0%

SHA-1 12 70 128 | 134 0 23
36.4%|66.7%|69.8%| 0.0% |47.9%
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Table 3 Evaluation Results of Execution Time

BlockSize[bit] | ExecClocks | Delay[ns] | ExecTime[us]
DCT 1024 195 40 7.8
a-Blender 8192 644 24 15.5
SHA-1 512 418 50 20.9
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Table 4 Evaluation Results of Context Deliver Clock Cycles

with RoMultiC |w/o RoMultiC | Reduction%
DCT 492 1025 52.0%
a-Blender 67 200 66.5%
SHA-1 220 300 26.7%
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Table 5 Evaluation Results of Power Consumption
PE | SE IMULT|MEM|Ctrl|Other|Total[mW]
DCT (25 MHz) [69.1|12.5| 3.6 3.2 |1.8] 9.8 85.1
a-Blender(42MHz)|65.0/11.8| 4.1 4.0 |2.3] 12.8 103.3
SHA-1 (20MHz) [62.1|14.8| 3.2 3.6 [2.6]13.7 50.6
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