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This document is a quick and dirty tutorial on getting started with the Xilinx ISE 
WebPACK 6.1 software. For complete information, please refer to the ISE manuals from 
the Xilinx website. You will need the following files for this guide: setLED.v and 
setLED.UCF.  This HDL puts a digit on the 7-segment display when the corresponding 
bit pattern is entered on the dip switches. 
 
1. Start the ISE WebPACK Project Navigator from the list of programs in the start 

menu or from the icon on the desktop.  If a project is already open choose File -> 
Close Project. 
 

2. Select File -> New Project from the menu bar. This action opens up the New Project 
dialogue.  The project folder has to be in a folder with no spaces in it’s name (C:\My 
Documents\ is not acceptable, but C:\Lab4.1\ is).  For the XSA-50 and the XSA-100 
boards used in this class use the following settings: 
Top-Level Module Type: HDL 
Device Name: xc2s50 for the XSA-50 or xc2s100 for the XSA-100 
Device Family: Spartan2 
Package: tq144 
Speed Grade: -5Q  
Synthesis Tool: XST (VHDL/Verilog) 
Simulator: ModelSim 
Generated Simulation Language: Verilog 

 



 
Then choose Next, Next, and finally Finish. 
 

3. Add the source file setLED.v to the project by right clicking on the xc2s100-5Qtq144 
(or xc2s50-5Qtq144) in the Sources in Project pane and choosing Add Source….  
When prompted this is a design.  At this point you can edit the .v file by double 
clicking on the file name in the Source in Project pane. 
 

 
 



4. Synthesize: This is the process of transforming your HDL code into a netlist.  A 
netlist is a set of logical blocks and their interconnections that represents your 
hardware. 
 
To synthesize your hardware description, simply double click on the Synthesize – XST 
icon in the Processes for Source pane.  If the synthesis successfully completes a 
check mark will appear next to the icon.  If it fails a red “X” will appear.  To see your 
errors click on the Warnings and Errors tab located at the bottom of the screen. 
 

 
 
5.  User Constraints is the way that Xilinx knows where I/O pins are coming from and 

where they are going to.  If your module accepts inputs or sends outputs to a pin on 



the FPGA board, you are required to have a user constraint file.  A sample UCF file is 
provided on the lab web page. 
 
To add it simply right click on the name of your module in the Sources in Project 
pane and choose Add Source…again.  Navigate to the setLED.ucf file and select ok. 
 
To edit the UCF file highlight the file in the Sources in Project pane and double click 
on the Edit Constraints (Text) icon in the Processes for Source pane. 
 

 
 
For this lab all our constraints will have the same format: 
NET “<node>” LOC = “<pin number>”; 
Where <node> is the register or wire that needs to be tied to an I/O pin and <pin 
number> is a pin on the FPGA. 

 



6. To implement your design highlight your module in the Sources in Project pane and 
then double click on Implement Design in the Processes for Source pane.  If your 
design has not been synthesized at this point, synthesis will occur before 
implementation. 

 
 
Implementing your design encompasses the Translate, Map and Place & Route 
phases.  
 
Translate: This is the first stage in the implementation process. The Translate stage 
takes the results from the synthesis stage [industry standards EDIF or NGC netlist], 
combines it with the User constraints file and produces a single Xilinx NGD (Native 
Generic Database) file.  
 
Map: The Map stage first performs a logical design rule check (DRC) on the NGD 
file produced by the Translate process. Then the Map stage maps the logic in the 
NDG file to the components (logic cells, I/O cells and so on) available in the target 
FPGA. The output from this stage is a NCD (Native Circuit Description) file. This 
file represents the design implemented with the components available in the FPGA. 
 
Place & Route: The Place & Route stage takes the NCD file from the Map stage and 
places the components in fixed positions in the FPGA. Then it routes the required 
connections between the placed components using the FPGA's routing channels. The 
output from this stage is another NCD file, but with all the placement and routing data 
included.  
 
Once Place & Route (PAR) is complete, you have to test your design for timing. This 
process is called the Timing Simulation and is similar to Functional testing of your 
system. Otherwise, you need to make changes (maybe to your code or the placement 
of modules) to ensure you meet the timing requirements of your system. The process 



generates reports for each stage and experienced FPGA designers make use of these 
reports (for example, deciding on the changes they ought to make to, in order to make 
their design work). For this lab Timing Simulation is no nescessary. 
 

7. Generate Programming File: This stage takes the NCD file from the Place & Route 
stage and generates a file suitable for configuring the FPGA. In general, this file is a 
called BIT (bitstream) file. This file may be used directly to configure the FPGA 
using a Xilinx programming cable or using the software GXSLOAD from Xess that 
makes use of the parallel port.  
 

 
 

8. Loading the bitstream into the FPGA: Open the GXSLOAD tool (located on the 
desktop or in the start menu) and drag the bitstream file display.bit (located in your 
project directory) into the FPGA/CPLD field. Make sure the FPGA board is 
connected to the parallel port of the computer and the power is turned on. Load the 
file into the FPGA.  After the file has been loaded on to the XSA board try flipping 
the dip switches to see if the display changes.   



setLED.v 
//Author  : Ashok Bala 1 
//Version  : 1.1 2 
//Date Created : 09/16/2003 3 
//Date Modified : 10/12/2004 by Timothy Wright 4 
//Function : Module for DISPLAYing digits on 7-segment LED of XSA-100 5 
//Input  : 4 bits containing the combination 0-F in 6 
//      Hexadecimal on the  7 
//    Parallel port of the computer using the software GXSPORT 8 
//Output  : 7 bits, displaying the digits 0 to 9 on the 7 9 
//     segment LED of XSA-100 10 
module display (leddisp, switch, clk, reset); 11 
 12 
//Output signal of the FPGA to drive the input of the 7-segment LED of 13 
// the XSA-100 14 
output [6:0] leddisp; 15 
 16 
//Input signal from the parallel port of the computer    17 
input [3:0] switch; 18 
 19 
//clk denotes the CLOCK signal on the system. 20 
//reset denotes the RESET signal on the system. 21 
input clk, reset; 22 
 23 
reg [6:0] leddisp; 24 
 25 
//count is the registered version of the Switch signal  26 
reg [3:0] count; 27 
 28 
always @ (posedge clk or negedge reset) 29 
  if (!reset) 30 
     count <= 4'h0; 31 
  else 32 
   count <= switch; 33 
always @(count) 34 
begin 35 
  case(count) 36 
  4'h0: leddisp <= 7'b1110111; 37 
  4'h1: leddisp <= 7'b0010010; 38 
  4'h2: leddisp <= 7'b1011101; 39 
  4'h3: leddisp <= 7'b1011011; 40 
  4'h4: leddisp <= 7'b0111010; 41 
  4'h5: leddisp <= 7'b1101011; 42 
  4'h6: leddisp <= 7'b1101111; 43 
  4'h7: leddisp <= 7'b1010010; 44 
  4'h8: leddisp <= 7'b1111111; 45 
  4'h9: leddisp <= 7'b1111011; 46 
  default: leddisp <= 7'b1101100; 47 
  endcase 48 
end 49 
endmodule 50 
 51 

52 



#setLED.ucf 1 
#The seven LED’s in the 7-segment display 2 
NET "leddisp<0>" LOC = "p67"; 3 
NET "leddisp<1>" LOC = "p39"; 4 
NET "leddisp<2>" LOC = "p62"; 5 
NET "leddisp<3>" LOC = "p60"; 6 
NET "leddisp<4>" LOC = "p46"; 7 
NET "leddisp<5>" LOC = "p57"; 8 
NET "leddisp<6>" LOC = "p49"; 9 
 10 
#Global clock 11 
NET "clk" LOC = "p88"; 12 
 13 
#Tied to the flash reset 14 
NET "reset" LOC = "p59"; 15 
 16 
#The four on board dip switches 17 
NET "switch<0>" LOC = "p54"; 18 
NET "switch<1>" LOC = "p64"; 19 
NET "switch<2>" LOC = "p63"; 20 
NET "switch<3>" LOC = "p56"; 21 
 22 
#These four lines were the original connections for the parallel port 23 
#NET "switch<0>" LOC = "p50"; 24 
#NET "switch<1>" LOC = "p48"; 25 
#NET "switch<2>" LOC = "p42"; 26 
#NET "switch<3>" LOC = "p47"; 27 


