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Motivation Solution
* In computer architecture and design, acommon university level course, students use software to * Program selected CPU parts onto an FPGA, give the incompl ete processors to the students, and
design and simulate individual pieces of acomputer processor allow them to design and integrate the missing pieces
» The work of studentsis limited to software simulations, while we feel that the students would * Requires FPGA-optimized MIPS processor, processor debugging tool, and cross-compiler for
benefit greatly from actually designing, implementing, and running their own processors mapping any MIPS instruction to our limited set

Implementation of 32-bit M IPS processor on an FPGA Debugging Tool to allow studentsto debug their Cross Compiler for reducing all non-floating point M1PS
Used XESS XSV Board incomplete processors instructionsto our set.

XILINX Virtex XCV300 FPGA for control and most datapath elements *Written using Visual Basic 6.0 *Written using LEX and YACC
«Four 512K x 8 bit SRAM banks for instruction and data memories Communicates with the XSV board over a parallel port L
«Push-button switch for resetting the processor «Allows the student to observe and control all parts of the processor

SW
«Parallel port interface which allows communication with the debugging tool
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Instruction Expansion

Processor Implementation Results on XILINX Virtex XCV 300 FPGA Debugging Tool Operations

[1] Taken from Computer Organization and Design: The Hardware/Software Interface by Patterson and Hennessy
[2] Taken from the XSV Board V1.0 Manual, XESS Corporation




