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Decoder Tutorial for Nexys 2 Board 
(August 2008 for ISE version 10.1.02) 

 
Note: you will need the Xilinx ISE Webpack installed on your computer (or you can use the 
department systems) 
 
Select File -> New Project 
Select name and project location (do not use a path with spaces) 
Select HDL  
 

 
 
Carefully select family, device, package, etc to match the FPGA on the Nexys 2 board: 

 
 
Click Next 
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Select New Source 
Select VHDL Module and provide a file name (decoder): 
 

 
 
Click Next 
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Add ‘sw’ and ‘led’ as a 3-bit and 8-bit bus respectively: 
 

 
 
Click Next: 

 
 
Click Finish. 



ECE 574  Nexys 2 Board – Decoder Tutorial 

 4 

 
Select Yes 
 
 

 
Click Next 
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Click Next 
 

 
Click Finish 
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The Xilinx ISE window appears: 

 
Select the decoder.vhd tab or double-click on the decoder source 
 
A skeleton of your decoder VHDL source file is opened for editing: 
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Add VHDL statements to describe the operation of the 3 to 8 decoder: 
 

 
 
We now need to assign FPGA pins to the switches and leds so they will be connected to the 
correct ports on the board. This is done by creating a UCF file (User Constraints File). 
 
There are a variety of ways to do this – Expand the User Constraints tab in the Processes 
window and select Floorplan IO  
 
A dialog box will open: 
 

 
Select Yes 
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Use the Nexys2 Reference Manual to find the FPGA pins for the LEDs and Slide Switches. 
 
Type these in the LOC field (only two shown): 

 
After entering ALL the locations, Click File -> Save 
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Click OK and then close the Xilinx PACE window 
 
You can view the UCF file by expanding the sources window, selecting the decoder.ucf and then 
clicking on the Edit Constraints in the Process window: 
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Select the decoder source in the source pane; double-click on the Generate Programming File 
in the Processes window. 
 

 
 
We have successfully synthesized the design and generated an FPGA bit file. 
 
The next step is to load it into the Spartan 3E FPGA on the Nexys 2 board using the USB 
connector. 
 
To do this you will need to load the Adept software on your PC. 
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Download and install the Adept software. 
 
Attach the USB cable to the Nexys 2 board.  
Power it on. (Flip Switch next to power input) 
The board should display PASS on the seven segment displays 
 
Select Digilent -> Adept -> Export program 
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Click on Initialize Chain:  
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Select bypass for the ROM (we are not programming this device, only the FPGA). 
Browse and select the decoder.bit file (will be in your project directory) 
 

 
Click Yes 
 
Select Program Chain 
You should see: 
 

 
 
Try changing the dip switches and you should see the LEDs change showing the correct 
operation of your decoder! 


