General Design Flow Lab

General Design Flow Lab

Objectives
· Implement the Stopwatch design in an FPGA

· Verify the functionality of Stopwatch

· Identify location of key design data

· Relate report files to functions or programs within Design Manager

· Discover design tips to enhance your design’s efficiency and speed

Introduction
In this lab, you will implement the Stopwatch design from the LogiBLOX lab, download it to the Xilinx Demo board and test it, so that you can verify the Stopwatch circuit.

Procedure

Implement the STOPWATCH design

This lab uses the Stopwatch design from the previous lab.  If you have closed the Foundation Project Manager from LogiBLOX lab, again invoke the Foundation Project manager and open the C:/M1labs/Lgblox/Watch project.

1) From the Foundation Project Manager, select Implement. A message window may appear with the following message: “Schematic Netlist WATCH is older than Schematic. Update Netlist from Schematic Editor?”. If so, select Yes.
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Figure 1.  Implement Design Window.
2) Verify that the correct device, 4003EPC84 is selected with speed 3, as shown in Figure 1.

3) The UCF file contains placement and timing constraints. In this case, package pins have been placed to drive the demo board displays correctly. Select Options. Verify the correct UCF file is shown in the Options window, as shown in Figure 2, and select OK.
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Figure 2.  Specifying the User Constraint File.
4) Implement Stopwatch.  In the Implement Design window click Run.

5) After STOPWATCH has been implemented, a status message appears. Click on the OK button.

6) Next, you will verify that the Stopwatch design fits into the FPGA with no design errors. You can also use the workbook chapter on the Report Browser to help answer the following questions:
7) To open the reports, in the Foundation Project Manager window, select the Reports tab, and then click on the Implementation Report Files. The Report Browser appears.

8) To open a report, double click on it’s icon in the Report Browser window. The resulting window has search capabilities under Edit -> Find.

Verify the Stopwatch design on the Demo Board

1) Set the DIP switches on the demo board as shown in Figure 3. These are used during configuration of the FPGA.
SW1 settings do not matter, since SW1 is connected to the XC3020 chip.

SW2 settings (top right hand corner of demo board)



Switch 1    PWR: 
ON   (top half of switch is depressed)



Switch 2    MPE: 
OFF (bottom half of switch is depressed)



Switch 3    SPE: 
OFF 



Switch 4    M0: 
ON 



Switch 5    M1:
ON 



Switch 6    M2:
ON 



Switch 7    RST:
ON 



Switch 8    INIT:
OFF

SW3 settings do not matter for switches 1 through 7. Switch 8 is the reset button for Stopwatch. To reset Stopwatch, depress the right side. Depress the left side for normal operation

Make sure that the decimal point is lit on the two leftmost 7-segment displays. These lights indicate that power is applied to the FPGAs.

From within the Foundation Project Manager, click on Tools->Device Programming -> Hardware Debugger. You may ignore the message about the Readback block.

Left click on Download -> Download Design.

Left click on Watch.bit to download it in the Watch.bit window. Select Download -> Download Design from the Debugger window.  Configuration will begin, and will take only a couple of seconds to download the bitstream to FPGA.

Select OK on the Hardware Debugger Message Window.

Verify the Stopwatch design. Depress the left side of pin 8 of Switch 3 for normal operation.  Toggle the Startstop button (the middle of three gray buttons in the lower left hand corner of the demo board). 

The time is displayed in the 7 segment lights (tens of seconds to the left and seconds to the right). Tenths of seconds are displayed in the LEDs on the bottom right of the demo board.

 Exit the Hardware Debugger and Foundation Project Manager windows by selecting File -> Exit from each window.
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STEP 4)  Common Problems and Solutions
1) Make sure the switches are set correctly. (Refer to the drawing of the demo board on the previous page.)

2) Make sure the demo board power switch is ON before selecting the Hardware Debugger from the Design Manager.

3) Make sure the cable is connected to the proper chip on the board.

4) Make sure the cable is connected to the computer’s serial port.

5) Make sure the COM port is set properly.  Click on Cable->Communications.  Make certain the baud rate is 9600, that Xchecker is selected, and that COM1 is chosen.  If this gets an error message, try selecting the other COM ports individually.

6) Try connecting the Xchecker cable to a different port on the PC.

8) Try a new battery in the demo board, especially if the decimal point in the seven segment display panel does not light when the board is powered on.

9) If the error message Cannot communicate with port is seen, an incorrect COM port has been selected for configuration.  Click on Cable -> Communications.  Verify that the download device selected is the XChecker Cable, that the baud rate is set to 9600, and select a different COM port.  If this message comes up again, select a different COM port. If none of the COM ports work, double check that the XChecker Cable is connected to the PC.
10) Verify that the Demo Board is connected to one of the PCs’ COM ports.

11) Make sure the XChecker cable is connected to the demo board, such that the cable’s fixed header connects to the pins above and to the right of the XC4000 device.  Note that the cable is missing the pin in the third position to match the cable header.  The header has a filled-in hole that indicates the polarity of the required plug.

Questions

1) What does $H6 represent in the report listings?

2) Which report shows if a node was optimized away from the design file?  When is this information helpful?
3) Which files are used to create the design? What format are they? 

4) Were design files merged correctly?
5) How many CLBs are used in this design?

6) How many IOBs are used in this design? 

7) Why was block $H5/$I18/$1I31/$H5/$I18/TC/2.1 removed? 
8) Which report lists all the pin assignments used by Design Manager? 

9) Was Stopwatch completely placed and routed?

10) What is the significance of “Score” in the PAR report? (Try searching in the On-Line Docs)

11) What is the name of the programming file generated for this implementation?

12) Which reports list errors and warnings?
Conclusion


This lab, discussed the general design flow.  The design flow includes the following steps:

· Creating a new project within Foundation

· Specifying pin assignments (in the UCF file)
·  Implementing the design 
·  Reviewing the design results with the Report Browser.

·  Downloading a configuration bitstream to the FPGA.
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Figure 3: The Simplified Demo Board
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