Implementing Schematic Design on an FPGA
1. First, do the schematic design of your circuit using Xilinx ECS. Note that you should put an input buffer after each input by selecting the symbol ibuf from IO Category. Generally you do not need output buffers before an output.

Following is an example:
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First four input switches are directly connected to the corresponding output switches and last four switches are the inputs of a simple and-or circuit.

2. Save and close Xilinx ECS after making sure that your circuit design is completed. After completing the simulation of your circuit by using ModelSim, single click on your schematic source file and click on the + near the User Constraints under Design Entry Utilities. Double click on the Edit Implementation Constraints (Constraints Editor).
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3. The following window (Xilinx Constraints Editor) will appear:
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4. Click on Ports.You should see the following list:
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Initially, all pin locations are empty. You should enter locations for all of the input and output markers in your logic circuit. Pin locations for Digilab 2XL are given in Table 1 (at the end of this document).
We are going to connect our input values to switches (1 to 8) and output values to leds (1 to 5). Therefore we enter pin locations for our I/O markers as following:
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5. Next, click on Save button and you will see the following caution:
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Read the caution and click OK. Then close the Xilinx Constraints Editor.

After closing the window you will see the following notice:
[image: image7.png]Flesetthe Implement Design process so that your UCF changes wil
be read?

The User Constsin File (UCF] has changed. As 3 resul, it may ot
be possible t reprodice the same implementaton fesuls using the
new UCF,

To incorporate the new UCF t this ine, choose RESET

o matk the Implement Design process ot of date Then rerun the.
Implement Design process. Othenwise, choose RETAIN to keep the
cutent implementation esuls ntact and nct incorparate the new
UCF attiste.





Press on the Reset button to reset the implement design process. 
6. Now you will return to the main Project Navigator window. Double click on the Generate Programming File. Note that sometimes yellow exclamation marks are not important. Ask your instructor whenever your design do not operate.
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Right click on Generate Programming File and Click on Properties. Following window will appear:
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Select Startup Options. Change the Start-Up clock as JTAG-Clock.
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Press OK.

7. Now we are going to configure device. Your device should be ready. While making the device ready,

1.  First attach the power supply.
2.  Next attach the connector. 
Similarly, while detaching the device, 
1.  First detach the connector.
2.  Then detach the power supply. 
Click on the plus of the Generate Programming File and double click on Configure Device.
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8. You will see the following window if the FPGA is connected via a parallel cable:
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The blue window is the debug window. It will say done if the FPGA is connected truely.

9. Initially the device is not programmed. Right click on the chip and select Program.

[image: image13.png]S untitled [Configuration Mode] - iMPACT,
File Edt Mode Operations Operatins Optins Output View Felp

DS HE| %& ] BE =
Boundary Scan | Slave Serial| Select Map | Desktop Configuration |

Verify

il s Gt Device ID
et Device SignatureUsercode
IDCODE Laoping,

Assign New Configuration Fie.

Device #1 selected
Device #1 selected

For Help, press F1 (Configurstion Mods _ Boundary-5can

ParaleljPC3




Program Options will appear. Press OK.
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If the programming is succeeded, you will see the following notification:
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10. You can close the window and it is not needed to save it. Now your device is configured and you can test it by changing the input values using switches. The output leds will be on and off depending on the inputs.
11. The device will also work after detaching the connector. The connector is needed only in configuration of the device. You can reconfigure the device by repeating all the previous steps. When you finish your work, detach the connector first and then the power supply. When you detach the power supply, all the information in the device will be gone.   
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