Lab Solutions
LogiBLOX Lab
1) Carry Logic can be used in the TENTHS counter by choosing the Maximum Speed Style from within the LogiBLOX GUI.
2) More information about the Styles of the various components can be found by reviewing the contents of the LogiBLOX Users Guide in the DynaText Browser.
General Design Flow Lab
1) What does $H6 represent in the report listings? The Hierarchical Block HEX2LED.

2) Which report shows if a node was optimized away from the design file? MAP

When is this information helpful?

3) Which files are used to create the design source? Translate What format are they? NGO and EDIF

4) Were design files merged correctly? Yes (Translate report).
5) How many CLBs are used in this design? 27

6) How many IOBs are used in this design?  26

Why was block $H5/$I18/$1I31/$H5/$I18/TC/2.1 removed? CEO is not used.
8) Which report lists all the pin assignments used by Design Manager? Pad report

9) Was Stopwatch completely placed and routed? Yes (PAR Report)

10) What is the significance of “Score” in the PAR report? The score is based on the number of timing constraints missed and amount of time missed, unrounted nets, and routing resources used in the design. So, the Score is a figure of merit for placement and routing –the lower the score, the better the layout.

See Help –> On Line Documentation -> Development System Reference Guide, and search for score.

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

12) Which reports list errors and warnings? Fe.log, which can be viewed with Utilites -> Flow Log File. 

Basic Timing Constraints Lab

PERIOD constraint
OFFSET IN constraint
OFFSET OUT constraint
System Clock Frequency







1st TimeSpec
50 ns
40 ns
45 ns
20 Mhz

Logic Level
15.6 ns
5.4 ns
27.1 ns
31.2 Mhz

Longest Path
17.2 ns
9.3 ns
36.8 ns
23.9 Mhz







2nd TimeSpec
40 ns
30 ns
35 ns
25 Mhz

Longest Path
17.3 ns
9.3 ns
33.0 ns
26.3 Mhz







3rd TimeSpec
38 ns
28 ns
33 ns
26 Mhz

Longest Path
19.4 ns
7.5 ns
32.7 ns
26.5 Mhz

1) Since the longest path delay is constrained by the Offset Out constraint, the system clock frequency will be limited by this constraint.

2) The Maximum Frequency reported by the Timing Constraints report is 58 Mhz.

3) The Maximum Frequency, reported by the Timing Analyzer, is calculated from the longest delay path between to two synchronous elements.  In this case, the longest path between two registers is approximately 17.2 ns, and is labeled the Minimum Period by the Timing Analyzer.  Xilinx does not calculate a System Clock Frequency since it would require knowledge of the board level architecture.

4) After analyzing the design it should be apparent that the HEX2LED converters limit the overall performance of the design since they require multiple levels of logic in series to decode the logic.  This is apparent since the Timing Constraints report breaks down each path constrained, and it can be seen that up to 4 clbs are required in series to create the decoder. 

5) The performance improved successively because the Timing Constraints were much tighter.  In the first iteration, the compiler was told that all delays could be very large and the compiler chose to make the longest Offset Out path approximately 36.8ns long, even though it could have made it significantly smaller.  Likewise, the other constraints have plenty of room to meet the designers needs, because they do not require as many levels of logic as the Offset Out paths.  Note that the Logic Level Timing Report described the first constraints as reasonable, and at no time was it possible to come close to the path delays described in the LLTR.  When the Timing Constraints were tightened for the second iteration, it was found that there was still a great deal of room for the PERIOD and Offset In paths to improve.  They both improved because the M1 flow engine was given a tighter timing constraint.  On the last iteration, all of the delay paths barely improved since the design was near the optimal solution for this pin placement.

6) The System Clock Frequency could be improved even more by converting the longest delay paths constrained by the Offset Out constraint to Fast Slew Rate.  This should decrease the longest delay path by 3.5 ns, thus increasing the System Clock Frequency to approximately 29.2 Mhz.  While this is useful on a pin by pin basis, proper high speed board design does not recommend converting all output pins to Fast. 
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