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Abstract

Abstract

With the continuous development of information technology, the single-core
embedded system is difficult in improving the computing ability, and the
multi-core system designed based on FPAG gradually developed. Based on
Moore's Law, the manufacturers which make the processor chip have been
constantly improving the operating frequency to improve the performance of the
processor. However, when over hundreds of millions of transistors are integrated
on the processor chip, the system goes to the structural limitation and can not be
designed to improve performance just by increasing the frequency. Also, the
power consumption cannot be underestimated with the increasing frequency.
Therefore, multi-threaded and multi-core technology has become an inevitable
trend in order to satisy the more and more computing demand.

A dual-core system based on Virtex-1l Pro board made by Xilinx Inc is
designed.The development of multi-core architectures and parallel computing are
reviewed. The muli-core system architecture about the different organization of
the instruction and data are useful knoweledge to that design.This system uses
two PowerPC405 hard core, and two processors share a part of peripherals which
are set up a shared channel. Two processors were also exclusive of part of the
peripheral. The DIP Switches are controlled by the PPC_0 with Bus Bridge and
the PPC_1 controls peripheral LED_4Bits, so you can verify the work status of
the different processor. In order to save the program for two processors, exclusive
Boot BRAM and interrupt controller and reset controller are necessary. The two
PowerPC shared JTAG and the serial port.As a Comparison, a dual-core FFT
algorithm written in OpenMP is tested. The experimental results shows the
significant efficiency .In the case of Xilinx's series tools not supporting the

dual-core system on the Virtex-1I Pro board, this design is a reference for



Abstract

practitioners.

The project builds a dual-core system on the FPGA board, which make full
use of the system resources and be able to share the JTAG through the interlock
program. The design method can be achieved easily and the result proved its

stability.

Keywords: dual-core system; FPGA,; parallel computing
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