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I. INTRODUCTION
In the past, the major concerns of the VLSI designer were area, speed, and cost; power consideration was typically of secondary importance. In recent years, however, this has begun to change and, increasingly, power is being given comparable weight to other design considerations. Several factors have contributed to this trend, including the remarkable success and growth of the class of battery ​powered, per​sonal computing devices and wireless communications systems that demand high​ speed computation and complex functionality with low power consumption. In these applications, extending the battery service life is a critical design concern. There also exists a significant pressure for producers of high​end products to reduce their power consumption. The main driving factors for lower power dissipation in these products are the cost associated with packaging and cooling as well as the circuit reliability. 

-Components of Power Dissipation
There are primarily two components of power dissipation which are dynamic power and static power.

Pavg = Pd + Ps = Pswitching + Pshort-circuit + Pleakage
Where Pd is the dynamic power and Ps is the static power. The dynamic power consists of the switching component of the power and the short-circuit power. The static power is primarily due to the leakage power. The switching component of the power is calculated using
Pswitching = α * C * Vdd 2 * f

Where C is the load capacitance, f is the clock frequency, α is the node transition activity factor (the average number of times the node makes a power consuming transition in one clock period) and Vdd is the supply voltage.

The short-circuit power is due to the direct path short-circuit current (Isc), which arises when both the NMOS and PMOS transistors are simultaneously active, conducting current directly from the supply to ground.

    Pshort-circuit = Isc * Vdd
    The leakage power is due to the leakage current which can arise from reverse bias diode currents and sub-threshold effects. It is primarily determined by fabrication technology considerations. The static power is also caused by currents which arise from circuits that have a constant source of current between the power supplies such as bias circuitry, pseudo-NMOS logic families, etc.
II. OBJECTIVE
· To obtain the power consumption of a 32 bit processor designed 0.18 μ CMOS technology as a part of the project.
III. COURSE OF THE PROJECT
 
A tool designed by Jins Alexander was used for estimating the power of the circuit. It needs a verilog input of the circuit, which it converts into Myrut format and then into bit stream format. Initially, the verilog file of the ALU was given as the input and the power consumption of the ALU was calculated. Random vectors were generated using a program.
· The technology used is 0.18 μ CMOS technology.
· The standard Vdd for 0.18 μ CMOS technology is 1.8 V.
· The clock period of the input vectors was chosen as 100ns.
· The clock period was chosen as 20ns.

· 1000 random input vectors were applied.

IV. RESULTS
The number of gates were observed to be 295.

	
	Minimum
	Maximum

	Dynamic Power
	1086.04 μW
	4105.07 μW

	Leakage Power
	43276.19 pW
	48691.73 pW


The observed average powers were:

	Short circuit power
	38.78 μW

	Dynamic power
	2257.06 μW

	Leakage power
	45765.95 pW

	Total average power
	2295.88 μW


The percentages of the different powers in the total average power are:

	Short circuit power
	1.69%

	Dynamic power
	98.3%

	Leakage power
	0.002%


The maximum total power was observed to be 4228.09 μW.

V. FUTURE WORK

The work done so far is only the power analysis for the ALU. The power analysis for the entire CPU is taking a lot of time since it is 32-bit. The mistake I did was of starting the project only after receiving the verilog code and not making a start in the initial phase itself. Thus, I was left with very little time to do the complete power analysis of the processor. An alternative way might have been to do the power analysis of individual blocks like the ALU and adding them all up. This method is not accurate but will give an approximate value of the power. 
VI . SUMMARY
 
The power analysis of the ALU block of the CPU has been done done and results are shown. The slides from the Lectures 9 and 10 of Dr.Agrawal’s ELEC 7770 course were helpful in the theory behind the different types of power.

VII APPENDIX
The C++ program for the random vector generator used by Jins:

#include <stdio.h>
#include <stdlib.h>
#include <strings.h>
#include <time.h>
#include <math.h>
main(int argc , char *argv[]){
FILE *infile;
int i,j,k;
double r;
int *input;
int ipcount,veccount;
char fname[40];
if(argc !=4){
printf("usage is wrong. Please type -> a.out  circuitname  no:ofinputs  no: of vectors\n");
exit(-1);
}
strcpy(fname,argv[1]);
strcat(fname,".vec");
infile=fopen(fname,"w+");
ipcount=atoi(argv[2]);
veccount=atoi(argv[3]);
input= new int[ipcount];
srand((unsigned int)time((time_t *)NULL));
for(j=0; j < veccount;j++){
for(i=0;i < ipcount; i++){
       r = (   (double)rand() / ((double)(RAND_MAX)+(double)(1)) );
       if( r < 0.5 ){
         input[i] = 0;
      }else{
          input[i] = 1;
      }
      if(i == ipcount-1)
      fprintf(infile,"%d",input[i]);
      else
      fprintf(infile,"%d ",input[i]);
}
   if(j != veccount - 1)
   fprintf(infile,"\n");
}
fclose(infile);
}
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