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1 Overview
The aim of this project is to generate video signals to be displayed on a Video Graphics Array (VGA) monitor using an FPGA board. The purpose is purely academic.
2 Introduction

2.1 VGA
Video Graphics Array or VGA is one of the display standards for Personal Computers (PC). 

2.2 FPGA’s
FPGA’s are programmable digital logic chips. They can be programmed to perform any digital function. We would be using the FPGA board to generate the video signals. The abstract FPGA design flow would be:
· Write Verilog code for the video generator.

· Compile the Verilog code using software provided by the FPGA vendor. That creates a binary file that can be downloaded into the FPGA. We would be using the software provided by Xilinx.

· Connect a cable from your computer to the FPGA, and download the binary file to the FPGA.

· That's it! The FPGA behaves as a video signal generator. This can now be connected to the VGA monitor using an interface circuit to display the patterns.
We have XESS FPGA boards and Digilent FPGA boards available at BITS. These boards have Xilinx FPGA’s. Please read the documentation which had come along with the boards to get familiar with them and be very careful when using the boards.
3 Video Generator

3.1 The Video generator system

The figure below shows the Video generator system. The FPGA is programmed to provide 5 signals:

· Red (R)

· Green (G)

· Blue (B)

· Horizontal Synchronization pulses (HS)

· Vertical Synchronization pulses (VS)
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3.2 Interfacing the FPGA board with the VGA monitor

All pins of the FPGA should be buffered. This will ensure that I/O’s of the FPGA do no get damaged. The HS and VS signals are digital pulses, so they can be sent directly to the monitor after buffering. Whereas R, G and B are analog signals and need to meet the maximum voltage requirements of the VGA monitor. For this purpose, the RGB signals are voltage divided and sent to the VGA monitor.
3.3 Architecture
The architecture has to be proposed by the students. The port list for the generator is as shown below:
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4 Task breakdown/ Project plan

http://video-gen.sourceforge.net/files/Tasks.html
5 Expected results

The expected results at the end of each phase is

Phase I: Study- At the end of this phase, the students should have understanding of FPGA’s, how to program the FPGA. Video signals, VGA in particular. They should be able to propose architecture for the Video Generator.
Phase II: Display Red Green and Blue colors on the VGA screen

Phase III: Display regular patterns on the screen. 
6 References and further reading
Use google and keep updating this section
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