ELEC 5270/6270 

Low Power Design of Electronic circuits

PowerSim Tutorial
The PowerSim is a gate level power analysis tool. 
The Flow chart below summarizes the procedure to create circuit netlists and simulate it using the power analysis tool PowerSim.
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The Steps in the above flow chart have been described below. But before that let’s see how to access the tool on a Unix work station. There is a PowerSim.zip file available on course website. Download that file and unzip it. The PowerSim folder contains two folders inside, Simulator and convertor. Simulator contains source codes and files needed for the power simulation and the convertor contains matlab source code files required for the conversion of Verilog netlist or Benchmark circuits to Rutgers netlist. If you are using a benchmark circuit then skip the first 2 steps and start from step 3.b.   
1. The design of a circuit can be in VHDL or in Verilog. These models can be structural or behavioral.
2. Create a verilog gate level netlist from of the VHDL/verilog model above using Leonardo Spectrum. Slides 27 to 39 of Lecture 2 describe a procedure to synthesize the models into verilog gate level netlists.
3. This gate level netlist is not compatible with the type of format PowerSim understands so we have to convert it to the Rutgers mode compatible netlist (.myrutmod file). The convertor code contains matlab source code files which do this conversion. Follow these steps to do the conversion

a. Copy the verilog gate level netlist to the folder convertor. 

b. Set Matlab working directory to folder convertor.
c. On the Matlab command prompt type ‘begin’ and press enter. The program asks for a choice between verilog file(v) OR benchmark circuit (b). Make a choice. Program asks for a input netlist file name.
i. For the choice ‘v’, Verilog file should be in .v format but do not mention the extension. Also the file has to be in the same working directory.

ii. For option ‘b’, A benchmark circuit can be downloaded as a verilog gate level netlist but save it as txt file. Give file name as input without the extension. Also the file has to be in the same working directory.
d. The output netlist file name can be same as input netlist file name.

e. This would generate a .myrutmod file.

4. Now log on to X-win 32 and change your directory to ‘Simulator’.

5. Copy this file to the ‘Simulator’ folder. For the verilog files, the inputs are defined as ‘PI’ and for benchmark files inputs are defined as ‘in’ when we convert them to .myrutmod file. Also for the benchmark circuits, the number of inputs is generally summarized at the top of the file.
The Simulator contains a code to generate vector inputs. You will have to run following command on unix to generate the vector file.
>> randomgen <circuit name> <# of inputs> <# of vectors > 
The circuit name should be same as the .myrutmod file name and the file is saved as a .vec file. The number of inputs can be decided as explained above and the number of vectors can be as many as you want (Though remember that the simulation time is proportional to the number of vectors) 

6. The other file required for simulation is the Berkeley Predictive Model file. The models for 250nm, 180nm, 90nm, 65nm, 45nm, 32nm, 22nm are already available in the Simulator folder. If you are using any other technology model, make sure that the file extension is .mod and the file is in the ‘Simulator’ folder.

7. The PowerSim can be run as shown below by the example. An example circuit of Full adder is considered.
>> powersim full_adder_1 bpm65nm
Enter Operating voltage: 

1.3

// This is your supply voltage
Enter lambda in microns (usually considered half of minimum feature size) : 

0.0325

// The lambda for 65nm(0.065um) will be 0.065/2 = 0.0325 
Operating Temperature in degree Celsius: 

1. Nominal Temperature

2. Choose your own Temperature 

1

Choose delay of the gates

1. Unit Delay

2. Fanout Delay

3. Read Delay File

Please enter your choice:

1

Enter rise time in ns seconds

2

Choose analysis period 

1. Worst Case Delay (the worst case delay for a vector pair will be taken (in ns) )

2. Choose your vector Period 

2

Enter Vector Period in ns 

20

// This vector period will decide the frequency at which you are applying the vectors
8. After the simulation is successful you will get summary of results as shown below
Number of clock ticks 0 

max glitches 2 caused by vector pair (3,4). logic events for this pair is 2 and events 4

maxtime 0 maxtimecount 0

worst case delay 3 

total analysis period in nano secs 100

number of gates 3 

the number of events/node transitions 6 logic events 4 

average short circuit power in micro Watts: 0.000000 

average leakage power consumption in pico Watts: 93800.892387

average dynamic power consumption in micro Watts : 0.229480

average logic power consumption in micro Watts : 0.145216

average glitch power consumption in micro Watts : 0.084264

total average power consumption 0.323280 

minimum leakage 55823.743850 and vector causing 2 

maximum leakage 120295.169381 and vector causing 3 

minimum dynamic power 0.000000 and vector pair causing (4,5) 

maximum dynamic power 0.759809 and vector pair causing (3,4) 

minimum logic power 0.000000 and vector pair causing (4,5) 

maximum logic power 0.338488 and vector pair causing (3,4) 

minimum glitch power 0.000000 and vector pair causing (1,2) 

maximum glitch power 0.421320 and vector pair causing (3,4) 

maximum Ps 0.000000 

 max total power 0.869813

Execution time : 0.050000000000000002776 

9. You can copy these results in a text file and process them further. 
If you get errors while simulating, following are some of the things you should look for

1. While creating .myrutm od file in the Matlab, the Matlab sometimes places a space after the end of netlist. This produces an error “ Gate type not understood [line number] “. If the line number in the error is greater than the lines in the .myrutmod netlist, then the error is due to space at the end of file. Remove the space and re-simulate. 

Finally, the tool has been set up recently. So if you get new errors or warnings, please report them in as detailed manner as possible to Manish Kulkarni at mmk0002@auburn.edu . That will help us to develop the tool further. 
