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Project Problem 
 

1) You need to design a counter that counts according to the pattern of your student ID 

from LSD to MSD 

a. It needs to have up_dn input to reverse the counting pattern 

b. You need to parametrize it so that you can change the pattern from the TB 

2) Build a TB that shows the full operation of the counter 

3) Synthesize it and generate timing, are and power reports 

4) Perform PNR and generate reports and screenshot showing the critical path 

 
 
 
 
 
 
 



Solution 
 
The following section shows the screenshot of the results of the counter design starting 
from simulation of the RTL code, synthesis using dc_shell, and followed placement and 

routing using ICC2_shell. Different reports for all stages are provided alongside a short 
brief description. 
The default pattern is from LSD to MSD. However, this can be altered using the en_up 

input port. Moreover, the provided ID can also be changed in testbench since they are 
parameterized. 

 

# Results Screenshots 
 
Figure 1 shows the simulation of the counter deployed. The counting pattern can be 
changed via the en_up input port. The default pattern is from LSD to MSD. And the 

numbers have been parameterized thus the user can input the needed 9-digit ID 
number. The default ID input is: 100043374. 

 

 
Figure 1:Simulation Result 

 
Figure 2 shows the synthesized netlist using dc_shell software. 

 
Figure 2: Synthesis Result 

 
 
 
 
Figure 3 shows the area report of the synthesized netlist shown in figure 2. According to 
the report the total area required is 14.44352 square units.  



 

 
Figure 3: Synthesis Area Report 

 
Figure 4 shows the power report of the synthesized netlist. The internal, switching and 
leakage power can be seen in the report. The total power is reported to be 70.209 µW. 

 

 
Figure 4: Synthesis Power Report 

 
 
 
The resources are also reported in figure 5. 



 
Figure 5: Synthesis Resources Report 

 
The clock period initially provided is 200 units. And it had a positive slack of 26.81 units. 

 

 
Figure 6: Synthesis Timing Report 

 
 
 



The following figures 7 and 8 show the placement and routing of the designed counter. 
The red pins show the input-output ports. While the building cells are shown zoomed in 

figure 8. 
 

 
Figure 7: PnR...1 

 

 
Figure 8: PnR...2 

 
 
 
 



After the PnR process, the timing report resulted into -116 units time slack. Therefore, 
additional 150 timing units were added, and the process was performed again resulting 

into +33 timing units slack. The screenshot of the timing report is shown below in figure 9. 
The worst timing path (critical path) is shown below i.e., the data required time is 368.71 

time. units while the data arrival time is 330.35 units results into +33 slack time units.  
 

 
Figure 9: Timing Report after PnR 
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