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Study and Design of Reconfigurable Embedded Computing System Based on Xilinx SoPC

ZHANG Yu FENG Dan
(School of Computer Science and Technology, Huazhong University of Science and Technology, Wuhan 430074 ,China)

Abstract The high perfbrmance embedded computing systems need considerable computational power and flexibility to
meet various application requirements, A reconfigurable SoPC design based on Xilinx FPGA was presented. The system
uses a dedicated hardware accelerator to process computational intensive tasks, and the accelerator can be dynamically.
configured during run-time, The hardware processing engine can be coupled to the host system as a CPU coprocessor,a
PLB accelerator or an MPMC accelerator. Based on the experimental result that the MPMC accelerator had the highest
performance, a reconfigurable MPMC accelerator was designed and integrated into the SoPC system. The experiments
used 128-bit AES encryption and decryption as case studies. Features such as hardware resource utilization and reconfi-
guration latency for the reconfigurable system were also studied,
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Execution Cycles Execution Time Throughput
HW-FSL 1 1034200 0. 01034sec 1. 51MB/s
HW-FSL 2 113198 0, 00113sec 13. 80MB/s
HW-PLB1 2003663 0, 02004sec 0. 78MB/s
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HW-MPMC 2 37827 0. 00038sec 41. 036MB/s
(b)SoPC 4 3 I ¥ #. 7T
Slice Registers Slice LUTs BlockRAM
HW-FSL 2 7177 5984 35
HW-PLB 2 8027 7166 36
HW-MPMC 2 9043 7857 43

HW-FSL 1: MicroBalze v7. 10d (100MHz, NO cache), DDRZ
(200MHz)

HW-FSL 2:MicroBalze v7. 10d(100MHz, 8kB I/D cache) , DDR2
(200MHz)

HW-PLB 1. MicroBalze v7. 10d (100MHz, NO cache), DDR2
(200MHz)

HW-PLB 2: MicroBalze v7. 10d(100MHz, 8kB I/D cache) ,DDR2
(200MHz)

HW-MPMC 1 MicroBalze v7. 10d (100MHz, NO cache), DDR2
(200MHz)
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DDR2(200MHz)
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XPS_GPIO v1. 00a, XPS_ SYSACE v1. 00a, XPS_ UART16550
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AES-128
, 818/28800  1204/28800 660
Encryption Accelerator
AES-128
1127/28800 1241/28800 10/60
Decryption Accelerator
Static SoPC Design
10426/28800  11751/28800 61/60
(with two accelerators)
Reconf. SoPC Design
. 10102/28800  9567/28800 43/60
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