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Project description / Motivation:

The project will be divided into 2 main phases:
1. Upgrading the current development platform from the XSA-50 board, which includes a 50K gates FPGA, to the XSA-200 board, which includes a 200K gates FPGA. In addition, upgrading the current development environment from the Xilinx ISE 6.3 version to the Xilinx ISE most current (9.2) version. The transition must ensure backwards compatibility for all previous designs developed and executed on the XSA-50 board under the Xilinx ISE 6.3 environment (e.g. the DLX processor and Logic Analyzer) and equal or better functionality to that of the current development platform and its software.
2. Implementing I/O modules to interface directly with the FPGA board: specifically, a keyboard and monitor interface - with the end goal of being able to type in commands and parameters using a keyboard (which will be connected directly to the board via a PS/2 port) and viewing the typed input displayed on a monitor (connected directly to the board's VGA port). It will then be possible to view the output of a program loaded in the board's memory, whose execution the input commands invoked, on the monitor as well. This program will be launched by a mini-OS and act as an interactive shell – parsing the input, interpreting it, executing it and producing the output to the screen. All of this will take place without the aid of a PC, which is to say the board will be configured to run independently, after the design has been loaded onto the FPGA and the program into the memory.
Status Quo:

1. The Advanced Computer Structure Laboratory currently uses the XESS XSA-50 board, which includes a 50K gates FGPA, as its main tool for implementing and testing logic designs. The aforementioned number of gates limits the scope of the design that may be loaded onto the FPGA, so for example, the DLX processor alone requires the majority of the chip's capacity.
2. The FPGA development environment includes the Xilinx ISE software.
All currently used designs were developed using the (now archaic) version 6.3 of this software.

3. Currently, there are no advanced procedures for board utilization under current development environment, meaning that while every design may be implemented on the FPGA, none of the board's external I/O interfaces (VGA, PS/2, 7-segment, pushbuttons) are being used. Thus the only input and output device is the Hardware Monitor program, which writes/reads directly from the board's memory.
4. No effort has been made towards using the board as a stand-alone application, which means that every implementation requires a PC-Board connection to be executed, and the board cannot be used without a PC.

5. The board's maximum frequency and the FPGA's full capacity cannot be exploited due to the design limitations of the interface between the FGPA and the currently used design (I/O and memory).
Project Goals:
Main Goals (mandatory):

1. A full transition to the XESS XSA-200 Board, including adapting the existing interface to a more advanced board (with a higher logic density FPGA) – it will allow the implementation of more complex designs, ones that include the DLX processor as one of the design's components.
2. Xilinx ISE software upgrade to the most current version (9.2), while ensuring backwards compatibility for all designs created using previous version of the software. Following this upgrade, all new development will be done using the current version.
3. The implementation of modules to utilize the board's VGA interface, with a monitor as an output device, and PS/2 interface, with a keyboard as an input device. Specifically implementation of the echo function in order to display the typed input on the monitor as well as the ability to display computation results as program output.
4. Implementation of a program (mini-OS), which will load a shell to receive input (from the keyboard) in the form of commands with parameters, execute the commands for their respective inputs and print the results accordingly. Said program will be scalable, in the sense that new commands may be added in a convenient, standard procedure.
Development Tools:
- XESS XSA-200 Board.

- Xilinx ISE (most current version) and Modelsim software.
- RESA b1, Hardware Monitor and other computer structure lab software (currently used).
- A working DLX design.
- A PC (to/on which all of the above will be connected/installed).
- A keyboard.

- A VGA-compatible monitor.
























