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Abstract 
 
In the modern technologies all the things are totally depends on power 

consumption. Static, dynamic and short circuits are the major cause of power 

dissipation. The power consumption is not a single level process here power 

dissipation are introduce at each and every level. Power dissipation can be 

added at circuit level, logic level and architectural level. There are various 

ways to reduce the power consumption and other methods help to manage 

the power consumption. Power management is also one of the best methods 

to utilize the power consumption.   
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1 Introduction 
 

Power dissipation is the main concern of the designers now a day. In the 

past designer or researchers are focusing to reduce the size of the particular 

device but now their concern was changed and more researchers are going on 

in the field of power consumption. Power consumption are the main factor to 

enhance the cost of the device.  That’s why researcher focusing in the field of 

Low power. There are various factors which are responsible for low power 

application [1]-[2]. To minimize the power consumption, have to work on 

these reasons.  

The main component of power dissipation is Static, dynamic and short 

circuit. As the name suggested static power dissipation occurs when the 

circuit  
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is not in working condition and still some amount of power dissipation 

occurs inside the circuit [4]. Similarly in the dynamic power dissipation both 

static and total power consumption [5]-[7]. Power dissipation is one of the 

essential parameter in front of power dissipation. All the latest researchers 

are going on in the filled of power consumption. Power consumption can be 

minimize by using different methodologies and optimize the power at their 

best level. 

Fig-1 shows the graphical presentation of the power Vs. Technology. 

When the technology reduced by using scaling technique and moving 

towards lower technology power consumption of the circuit is increased.  In 

this graph shows that when technology moving from 250nm to 180nm, 

180nm to 130nm, 130nm to 90nm, 90nm to 65nm, 65nm to 45nm and 45nm 

to 22nm total power dissipation of the circuit similarly total power 

dissipation of the circuit is increased from 20% to 100%. 

 

 
 

Figure 1 Graphical presentation of Total Power Dissipation Vs. Technology 

 
All the scaling process take place on the principal of Moore’s law. 

According to this law number of the transistor on the particular chip will be 

double in each and every 18 months. It means after every 18 months 

technology will change and in every 70% technology changes can be observe 

by the circuit. By the help of scaling technique area of the circuit will 

improve but power dissipation will increase so power management 

technology is very important term for consideration. 

 

2 Cause of Power Dissipation 
 

These are the basic component of power dissipation is: 

Static Power Dissipation 

Dynamic Power Dissipation 

Short circuit dissipation 
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2.1 Static Power Dissipation 
 

Static power dissipation occurs inside the circuit due to the leakage 

current. When the device is not in the working condition and still some 

amount of power wastage occurs inside the circuit. Static power dissipation 

is the major cause of power wastage here [2]-[6]. Power consumption occurs 

when the circuit is not find-out any good logic and circuit is not in the exact 

condition. Fig-2 shows the static power dissipation circuit. Power calculation 

of the static circuit can be major cause of power wastage almost 40-90% of 

the total power consumption is only occurs from static power dissipation [5]-

[7].  

 
Figure 2 Static Power Dissipation circuit 

 

2.2 Dynamic Power Dissipation 
 

Dynamic power dissipation is also one of the major concerns of power 

dissipation. In the total power dissipation dynamic power dissipation takes 

place. Dynamic power dissipation occurs inside the circuit due to the 

charging discharging of the capacitor. Dynamic power dissipation depends 

on the load capacitor value [2]. There are various methods available which 

plays the main to minimize the power dissipation. These techniques are bulk 

driven, multi-threshold and variable threshold method. Dynamic power 

dissipation plays a major role in the bulk driven technique. Fig-3 represents 

the dynamic power dissipation [1]-[5]. Power dissipation at the particular can 

be minimizing by using different methodology. 

 
Figure 3 Dynamic power dissipation [4] 
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2.3 Short-Circuit Power Dissipation 
 

Short circuit power dissipation occurs because of charging and 

discharging of the capacitor. The process of charging and discharging of the 

load capacitor can be reducing by the short circuit power dissipation 

technique. In the short circuit charging and discharging take place between 

VDD and GND [1]-[3]. Fig-4 shows the short circuit power dissipation. 

Short circuit power dissipation also include 20-40% of the total power 

dissipation. 

          
Figure 4 Short circuit power dissipation [5] 

 
3 Different Power Management Techniques 
 

There are the several ways by the help of these ways power can be 

manage for various applications: 

 

3.1 Use of Gray Code 
 

Table 1 Represent the Binary and Gray Code Presentation of the Decimal Number 
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Use of gray code is also very useful for power management. For 

reducing the power consumption in place of binary number gray code can be 

used. Gray code consume less power as compare to binary code because of 

the transition from one stage to other stage power consumption in the gray 

code is less compare to binary code [4]-[7]. For transition from one to other 

stage gray code only change the single bit whereas binary code can be 

change more than 2-3 bits. 

Table-I represent the state change from binary to gray code and shows 

that in the binary code number of bit changes are more as compare to gray 

code. Here in the table transition are take place from 0 to 15. 
 

3.2 Use of Synchronous Circuit 

 
Second power management technique is to use the synchronous circuit in 

place of Asynchronous circuit [5]. In Synchronous circuit only one clock is 

used for all the flip-flops means by the help of single clock circuit all the flip-

flop can be controlled where as on the other hand in the asynchronous circuit 

different clock pulse is used for different flip-flop stage. In the by replacing 

asynchronous circuit with synchronous one power consumption can be 

reduce [11]-[16]. 

First it will show the Power consumption in the circuit without 

techniques and then with technology. Here easily observe that power 

consumption technique is useful to reduce the power wastage. 

 

3.3 Use of addition operation in DSP 
 
During the use of DSP (Digital signal processing) two main operations 

are mainly perform first one is addition and second one is multiplication. 

Multiplication can take more power compare to addition operation [7]-[10]. 

Addition operation consumes very less power, to manage the power 

consumption this multiplication circuit can be replace by addition operation. 
 

Table 2 Shows the Comparative Graph of the Low Power Techniques Response. 

 

LOW POWER 

TECHNIQUES 

WITHOUT 

LOW POWER 

TECH 

WITH LOW 

POWER TECH 

Gray code in place 

of binary code 
204812nW 186981Nw 

Resource sharing 45776nW 34433Nw 

Register retiming 839154nW 440651Nw 

Operation substitution 271402nW 131864Nw 

Operation reduction 274084nW 269955Nw 

Clock gating 506543nW 339822Nw 
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3.4 Avoid Redundant or Unwanted Stage 
 

Here power can be minimize in the digital circuit by avoiding the 

redundant or unwanted stage in the digital circuit [9]-[13] In the digital 

circuit there are various unwanted and redundant stage are added in the 

circuit so power dissipation can be minimize by avoiding the redundant or 

unwanted stage. 

 

4 Conclusion 
 

In this paper major component of power dissipation is discussed and 

different power management techniques are used here. Gray code consumes 

less power compare to binary number it means binary number can be replace 

with gray code number. Use of synchronous circuit instead of asynchronous 

circuit can consume less power. So by the help of these methodologies power 

consumption can be reduced. 
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