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Applicationguide, VGADemo

This demo demonstrates how to map a framebufféhenFPGA to the memory space of a user-
mode application, how to write to the mapped franfies, and how to output the framebuffer
contents to the VGA port of the Spartan3 PCI Exp&imrter Kit.

Files used
The files used for this application can be foundd@l in:

- FPGA Design: Source\FPGA _Design\VGADemo”
- Windows device driver and application:
“Source\Windows _Device Drivers and_Applications\VGADemo”

The FPGA design

The VGADemo FPGA design builds on the structure describedinnjal 2. The design uses a 24
kB dualport blockram at BARO as a framebuffer, ity for a 128*128 image with 12 bit colors
to be stored. An additional module reads the frarffeband outputs it on the VGA port.

The framebuffer uses a 14 bit address bus, and litl#ata bus (2214 x 12). In the PIPE core,
BARO is specified as a 64 kB memory BAR (214 x,3®) obtain a correctly sized addressing
space. When writing to the buffer, the upper 2@bligs are simply discarded. Only writing to the
framebuffer is supported, reading any addressjustireturn 0.

The gfx module handles the VGA port, through the videoDA®unted on the Spartan3 PCI
Express Starter kit. Both tlggx module and the videoDAC are connected to a 25MFM3% onboard
clock, which provides support for generating a V&#nal at a resolution of 640*480 with a 60 Hz
refresh rate. This is usable even though the fraffedcan only store 128*128 pixels, as the front-
and back-porchés(which are used to constrain the valid image atahe VGA signal) are
adjusted to allow only the centre 128*128 pixeldotoenabled, the rest of the image will just be
displayed as black.

The module uses two counters, a horizontal andrécak to run through every position in the
image. When inside the valid 128*128 area, theed#fifice between the counters and their respective
front-porch is used to address a pixel value infthmebuffer. The pixels are stored in RGB colors,
using 4 bit for each color. The retrieved pixekit up, and each color is sent to the respective
input of the videoDAC.

The driver
The driver used is just a renamed version oBimpty driver.

The application

This application is Windows-only, but porting it tgnux should be trivial.

The application first opens and creates a handtbadalriver. It then reads in a file, specifiedaas
argument when calling the application, to an irakivuffer,imgBuffer. For this to work correctly,
the file should be a 128*128 pixel uncompressed iraage file with 24 bit RGB colors and no
header (liketest.raw found alongside the application). The framebu#fieBARO is then mapped to
the applications memory space, as the ULONG pomégx To write the image to the framebuffer,
a for-loop runs through every pixeliimgBuffer, converts this to 12 bit color (by throwing awagt
4 least significant bits for each color), and tlséares this in the appropriate locatiormap.

! An introduction to VGA-timing can be found in tdecument YGA Timing.pdf” in the Misc folder on CD1.
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Usage

The demo is ready to use, simply connect a motatdhe VGA port of the Spartan3 PCI Express
Starter kit, load the FPGA design into the FPGAntkgsize/implement if necessary), install the
VGADemo driver, and run the application with thédwing syntax:

vgadeno i mage_fil enane
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