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Abstract

This is a tutorial that explains how to setup the Digilent Basys 2
FPGA board with Xilinx ISE Webpack.

1. Install Xilinx ISE Webpack and Digilent Adept.

You can get Xilinx ISE Webpack here:
http://www.xilinx.com/products/design-tools/ise-design-suite/ise-webpack.
htm

You can get Digilent Adept here:
http://www.digilentinc.com/Products/Detail.cfm?Prod=ADEPT2
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2. Launch Xilinx ISE Webpack from the Start menu.

3. Create a new project in ISE.
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4. You should see this window.
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5. Name the project “Tutorial1” and make sure the top-level source type is HDL.

Also
take note of where you are saving the file, this will be important later.
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6. All of these settings have to be exactly like they are shown here for the Basys
2 board.

Then click to the next screen.

5



7. Now there is a confirmation screen, click next.

8. Add a new source file to the project.
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9. Make the new file a Verilog module and name it “Turorial1”

10. On the next page, just press Next to skip the screen.

11. Look at the summary, then click Finish to create the file.
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12. Copy this code into the new file.

//////////////////////////////////////////////////////////////////////////////////
// three bit counter
// Paul Schow 3-17-2012
// Enable: High = count up
// Enable: Low = count down
// Resets when reset goes low
//////////////////////////////////////////////////////////////////////////////////
module Tutorial1( counterValue, reset, clock, enable);

input enable; // Increment our counter on rising edge of ’count’
input reset; // Reset our counter on rising edge of ’reset’
input clock; // Synchronize outputs to clock
output counterValue; // Internally store the counter value

reg [2:0] counterValue;

// This takes care of synchronously driving the outputs

always @ ( posedge clock) begin //at the positive edge of the clock

if( reset == 1’b1 ) begin //if reset is high
counterValue <= 3’b000; //then set the counter to 0000

end
else if( enable == 1’b0) begin //if enable is low and reset is high
counterValue <= counterValue + 1’b1; //count up

end
else if( enable == 1’b1) begin //if enable is high and reset is high
counterValue <= counterValue - 1’b1; //count down
end

end

endmodule

13. Save the file.

14. Double-click Synthesize in the lower left window.
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15. You should see it running for a bit.

16. When it is done synthesizing, a green check will appear next to Synthesize.

If you have an error, a red X will appear instead.

Go back and check the code if this happens.

17. Open the User Constraints section and double click
“I/O Pin Planning /(Planahead) Post-Synthesis”
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18. Click “Yes” on the window that pops up to create the .UCF file.

19. Wait like 5 minutes for PlanAhead to launch.

20. The PlanAhead window looks like this

21. In the center window, expand the “Countervalue” list to see the output ports.
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22. Highlight only one port. In this case we start with “Countervalue[0]”

23. Go to the Properties frame and Float it out so it can be seen

24. You should have the properties window in full now.
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25. Now, look at your Basys 2 board. “Countervalue[0]” is the least significant bit,
so we want to map it to LD0.

Look under the LED. See how it says “(M5)”? This is the pin that LD0 is on.
This information can also be found in the manual for the Basys 2.
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26. Now that you know LD0 is mapped to M5 on the Basys 2, go back to PlanAhead
and put in M5.
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27. Click “Apply” and the window should change to this.

It will also change on the main window.

28. Repeat the same process to map the other pins to the other LED’s.
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29. Now move to the “Scalar Ports” section. This is the inputs.

30. We need a clock. The Basys 2 has a 50mhz clock built in on pin C8.

This will work fine.
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31. Set the Clock to use C8.

32. The Enable pin needs a switch. I use SW7, which is mapped to pin N3.
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33. Reset uses a button. Use BTN0, mapped to pin G12.

34. Now the main window should look like this.

35. Save the file and exit PlanAhead.
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36. PlanAhead created the .UCF, or User Constraints File for you. Double-click on
it to open it.

It looks like this.

You can see that the .UCF is pretty simple when only working with a few pins.
It can be edited directly from here, without using PlanAhead if you want to.
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37. Go to the bottom left panel and right-click on “Generate Programming File”.
Then click on “Process Properties”.

38. You are now in the Process Properties window.
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39. Click on “Startup Options” in the left pane.

40. Go to “FPGA Startup Clock”.

41. Change to clock the “JTAG clock”

42. Click “OK” to save the properties.

43. Now back in the main window, double-click on “Generate Programming File”

44. Wait for it to finish.
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45. When it is done, there will be three green checks.

46. Now plug in the Basys 2 and power it on!
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47. Go to the Start menu and run Adept.

48. Here is the Adept window.
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49. Next to FPGA click “Browse”. Browse your computer for the
“Tutorial1.bit” file.

50. Now click Program!
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51. If all went well you should now have a functioning 3-bit BCD counter!
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