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ABSTRACT 

Power dissipation is the major aspect which is effecting the digital circuits. By implementing the self resetting 

logic to the digital circuit, the power dissipation is drastically reduced. In the VLSI Design this low power 

technique is very advanced for DSP applications. The dynamic circuits are becoming increasingly popular 

because of the speed advantage over static CMOS logic circuits; hence they are widely used today in high 

performance and low power circuits. Self-resetting logic is a commonly used piece of circuitry that can be found 

in use with memory arrays as word line drivers. Self resetting logic implemented in dynamic logic families have 

been proposed as viable clock less alternatives. The combinational logic is a type of digital logic which is 

implemented by Boolean circuits, where the output is a pure function of the present input only. This is in 

contrast to sequential logic, in which the output depends not only on the present input but also on the history of 

the input. In this paper mainly the self resetting logic is applied for the different combinational circuits and the 

analysis is done very clearly. By implementing this low power technique for different logic circuits and adders, 

by comparison with DYNAMIC and SRCMOS logic’s power dissipation is drastically reduced up to 35% 

compared with CMOS logic circuits and observations are tabulated. 
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I. INTRODUCTION 

Combinational logic is used in computer circuits to do Boolean algebra on input signals and on stored 

data. Practical computer circuits normally contain a mixture of combinational and sequential logic. 

The part of an arithmetic logic unit, or ALU, that does mathematical calculations is constructed using 

combinational logic. Other circuits used in computers, such as half adders, full adders, half 

subtractors, full subtractors, multiplexers, demultiplexers, encoders and decoders are also made by 

using combinational logic. 

In today‘s fast processing environment, the use of dynamic circuits is becoming increasingly popular 

[5]. Dynamic CMOS circuits are defined as those circuits which have an additional clock signal inputs 

along with the default combinational circuit inputs of the static systems. Dynamic systems are faster 

and efficient than the static systems. A fundamental difficulty with dynamic circuits is the 

monotonicity requirement. In the design of dynamic logic circuits numerous difficulties may arise like 

charge sharing, feed through, charge leakage, single-event upsets, etc. In this paper novel energy-

efficient self-resetting primitive gates followed by the design of adder logic circuits are proposed. 

Addition is a fundamental arithmetic operation that is generally used in many VLSI systems, such as 

application-specific digital signal processing (DSP) architectures and microprocessors [2]. This 

module is the core of many arithmetic operations such as addition/subtraction, multiplication, division 

and address generation. Such high performance devices need low power and area efficient adder 
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circuits. So this paper presents a design construction for primitive gates and adder circuits which 

reduce delay and clock skew when compared to the dynamic logic adder implementation [9]. 

 
Fig.1. Basic Structure of A Self Resetting Logic Circuit 

Another category of dynamic circuits, called self-resetting CMOS (SRCMOS), represents signals as 

short-duration pulses rather than as voltage levels. When a set of pulses are sent to the inputs to a 

logic gate, they must arrive at essentially the same time and they must overlap with one another for a 

minimum duration. After a logic gate has processed a set of input pulses, a reset signal is activated 

that restores the logic gate to a state in which it can receive another set of input pulses. The reset 

operation is timed to occur after the input pulses have returned to zero [11]. Thus, there is no need for 

an evaluate or “foot” transistor since the pull-down network will be off during the reset operation, and 

this is one of the factors that leads to high-speed operation. Moreover, since the reset occurs 

immediately after each gate has evaluated, there is no need for a separate precharge phase. Since 

short-duration pulses are hard to debug and test, special additional test-mode features are sometimes 

added for these purposes. Two types of reset structures have been proposed for use in SRCMOS. In 

globally self-resetting CMOS [4], the reset signal for each stage is generated by a separate timing 

chain which provides a parallel worst-case delay path. Individual reset signals are obtained at various 

tap points along this timing chain in such a way that the reset pulse arrives at each stage only after the 

stage has completed its evaluation. 

Very careful device sizing based on extensive simulations over process-voltage-temperature corners 

are required in order to ensure correct operation. Moreover, any extra delay margin that is designed 

into the timing chain simply reduces the throughput by a corresponding amount. On the other hand, in 

locally self-resetting CMOS [5], the reset signal for each stage is generated by a mechanism local to 

that stage. Previous implementations of this technique have been based on single-rail domino stages in 

which the reset signal is obtained by sending the stage’s own output signal through a short delay 

chain. Again, this technique requires very careful simulations and device sizing in order to ensure that 

the reset signals do not arrive too early. As with the other technique, any timing margin that is built in 

will directly limit the achievable performance. 

II. SELF RESETTING CMOS DYNAMIC LOGIC 

Self-resetting logic is a commonly used piece of circuitry that automatically precharge they (i.e., reset 

themselves) after a prescribed delay. They find applications where a small percentage of gates switch 

in a cycle, such as memory decoder circuits. It is a form of logic in which the signal being propagated 

is buffered and used as the precharge or reset signal. By using a buffered form of the input, the input 

loading is kept almost as low as in normal dynamic logic while local generation of the reset assures 

that it is properly timed and only occurs when needed [6].  

A generic view of a self-reset logic is shown in Fig.1. In the domino case, the clock is used to operate 

the circuit. In the self-resetting case, the output is fed back to the precharge control input and, after a 

specified time delay, the pull-up is reactivated. There is an NMOS sub block where the logic function 

performed by the gate is implemented which is represented as NMOS_LF through which the input 
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data‘s are loaded. The output of the gate F provides a pulse if the logic function becomes true. This 

output is buffered and it is connected to PMOS structure to precharge [7]. The delay line is 

implemented as a series of inverters. The signals that propagate through these circuits are pulses. 

 
Fig.2. Precharge 

Dynamic logic circuits are widely used in modern low power VLSI circuits. These dynamic circuits 

are becoming increasingly popular because of the speed advantage over static CMOS logic circuits; 

hence they are widely used today in high performance and low power circuits. Normally in the design 

of flip-flops and registers, the clock distribution grid and routing to dynamic gates presents a problem 

to CAD tools and introduces issues of delay and skew into the circuit design process [1]. There are 

situations that permit the use of circuits that can be automatically precharge themselves (i.e., reset 

themselves) after a prescribed delays [7]. These circuits are called post charge or self-resetting logic 

which are widely used in memory decoders. 

 
Fig.3. Discharge 

The width of the pulses must be controlled carefully or else there may be contention between NMOS 

and PMOS devices, or even worst, oscillations may occur. Self-resetting logic (SRL) can be classified 

as a variant of domino logic that allows for asynchronous operation [11]. A basic SRL circuit is 

shown in Figure. A careful inspection of the schematic shows that the primary differences between 

this gate and the standard domino circuit are  
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(a) The addition of the inverter chain that provides feedback from the output voltage Vout (t) to 

the gate of the reset pFET MR, and  

(b) The elimination of the evaluation nFET. 

Note that an odd number of inverters are used in the feedback. As discussed below, the feedback loop 

has a significant effect on both the internal operation of the circuit and the characteristics of the output 

voltage. Precharging of Cx occurs when the clock is at a value Ф=0 and the circuit conditions are 

shown in Figure 2. During this time, and which is identical to the event in a standard domino circuit. 

As we will see, the timing of the input signals precludes the possibility of a DC discharge path to 

ground by insuring that the inputs to all logic nFET are 0 during precharge. The voltage on the gate of 

MR is at a value of so that insures that MR is in cutoff during this time. The distinct features of SRL 

arise when a discharge occurs. The circuit conditions are shown in Fig.3 

III. ANALYSIS OF LOGIC GATES AND ADDERS 

This section presents the basic construction and simulation of primitive gates and adders in all the 

specified logics above they are DYNAMIC LOGIC, SRCMOS LOGIC, and SELF RESETTING 

LOGIC. The cells shown in Fig. is a self-resetting implementation of 2-input primitive gates. The 

logical functions are implemented by the NMOS stack with two input signals A and B. The delay path 

in this circuit is implemented with single inverter. The mechanism of self-resetting in this circuit is 

achieved through the PMOS transistors. The implementation of AND/OR can be obtained by placing 

the NMOS stack in series and parallel connection, whereas the gates NAND/NOR can be 

implemented with De Morgan‘s law, an OR gate with inverted input signals behaves as a NAND gate. 

Similarly an AND gate with inverted input signals behaves as a NOR gate [8]. 

3.1 Dynamic logic implementation in logic gates and adders 
Dynamic logic is one of the low power technique which is applicable for digital circuits, in which the 

area will be reduced where as the power reduction is less compared to Self resetting logic. Analysis of 

basic logic gates and their applications is done. 

3.1.1 And gate implementation  

 

Fig.4. schematic of and gate by using dynamic logic 

 

Fig.5. simulation results of and gate by using dynamic logic 
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3.1.2 Xor gate 

 

Fig.6. schematic of xor gate by using dynamic logic 

 

Fig.7. simulation results of xor gate by using dynamic logic 

3.1.3 Half adder 

 

Fig.8. schematic of half adder by using dynamic logic 

 

Fig.9. simulation results of half adder by using dynamic logic 
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3.1.4 Full adder 

 

Fig.10. schematic of full adder by using dynamic logic 

 

Fig.11. simulation results of full adder by using dynamic logic 

3.2 SRCMOS logic implementation in logic gates and adders 

Self resetting CMOS is one of the low power technique which is applicable for digital circuits, it 

yields high performance but having complexity circuitry, in which the area will be reduced where as 

the power reduction is less compared to Self resetting logic. Analysis of basic logic gates and their 

applications is done. 

3.2.1 And gate 

 

Fig.12. schematic of and gate by using SRCMOS logic 
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Fig.13. simulation results of or gate by using SRCMOS logic 

3.2.2 Xor gate 

 

Fig.14. schematic of xor gate by using SRCMOS logic 

 

Fig.15. simulation results of xor gate by using SRCMOS logic 
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3.2.3 Half adder 

 

Fig.16. schematic of half adder by using SRCMOS logic 

 

Fig.17. simulation results of half adder by using SRCMOS logic 

3.2.4 Full adder 

 

Fig.18. schematic of full adder by using SRCMOS logic 
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Fig.19. simulation results of full adder by using SRCMOS logic 

3.3 Self Resetting logic implementation in logic gates and adders 

Self resetting logic is a novel low power technique which is applicable for digital circuits, in which 

the power reduction is less compared to other mentioned low power techniques. Analysis of basic 

logic gates and their applications is done. 

3.3.1 And gate 

 

Fig.20. schematic of and gate by using Self Resetting Logic 

 

Fig.21. simulation results of and gate by using self resetting logic 
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3.3.2 Xor gate 

 

Fig.22. schematic of xor gate by using Self Resetting Logic 

 

Fig.23. simulation results of xor gate by using self resetting logic 

3.3.3 Half adder  

 

Fig.24. schematic of half adder by using Self Resetting Logic 
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Fig.25. simulation results of half adder by using self resetting logic 

3.3.4 Full adder 

 

Fig.26. schematic of full adder by using Self Resetting Logic 

 

Fig.27. simulation results of full adder by using self resetting logic 



International Journal of Advances in Engineering & Technology, March 2012. 

©IJAET                                                                                                          ISSN: 2231-1963 

172 Vol. 3, Issue 1, pp. 161-174  
 

IV. COMPARATIVE ANALYSIS OF COMBINATIONAL LOGIC CIRCUITS 

In half adder circuit the sum and carry is observed for this dynamic half adder the power dissipation is 

calculated and it is reduced up to 15% compared to CMOS logic. The total power dissipation for this 

circuit is 39.05 and in dynamic full adder circuit the power dissipation is calculated and it is reduced 

up to 15% compared to CMOS logic. The total power dissipation for this circuit is 56.90. 

Table 1 Power dissipation and delays of dynamic logic circuit 

Topology Rise delay 

ns(output node) 

Fall delay 

ns(output node) 

Power 

Dissipation (mW) 

AND 0.004 0.002 26.45 

OR 0.002 0.001 26.45 

XOR 0.003 0.002 47.89 

HALF ADDER 0.007 0.005 39.05 

FULL ADDER 0.012 0.01 56.90 

 

In half adder circuit the sum and carry is observed for this SRCMOS half adder circuit the power 

dissipation is calculated and it is reduced up to 20% compared to CMOS logic[12]. The total power 

dissipation for this circuit is 35.19 and in this SRCMOS full adder circuit the power dissipation is 

calculated and it is reduced up to 20% compared to CMOS logic. The total power dissipation for this 

circuit is 50.21. 
Table 2 Power dissipation and delays of SRCMOS LOGIC 

Topology Rise delay 

ns(output node) 

Fall delay 

ns(output node) 

Power 
Dissipation (mW) 

AND 0.003 0.005 24.21 

OR 0.002 0.005 24.21 

XOR 0.005 0.004 43.35 

HALF ADDER 0.012 0.033 35.19 

FULL ADDER 0.025 0.014 50.21 

 

In half adder circuit the sum and carry is observed for this SELF RESETTING LOGIC half adder 

circuit the power dissipation is calculated and it is reduced up to 35% compared to CMOS logic. The 

total power dissipation for this circuit is 30.17 and in this SELF RESETTING LOGIC full adder 

circuit the power dissipation is calculated and it is reduced up to 35% compared to CMOS logic. The 

total power dissipation for this circuit is 45.12 

Table 3 Power dissipation and delays of SRL circuit 

Topology Rise delay 

ns(output node) 

Fall delay 

ns(output node) 

Power 
Dissipation(mW) 

AND 0.005 0.001 23.12 

OR 0.004 0.001 23.12 

XOR 0.015 0.002 36.67 

HALF ADDER 0.024 0.022 30.17 

FULL ADDER 0.050 0.043 45.12 

V. ANALYSIS OF POWER DISSIPATION 

Table 4 Comparative Analysis of Power Dissipation 

Power 

dissipation 

AND OR XOR HALF 

ADDER 

FULL 

ADDER 

DYNAMIC 

LOIC 

26.45 26.45 47.89 39.05 56.90 

SRCMOS 24.21 24.21 43.35 35.19 50.21 
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LOGIC 

SRL 23.12 23.12 36.67 30.17 45.12 

 

Chart 1 analysis of power dissipation 

 

IV. CONCLUSION 

In this paper, an exhaustive analysis for commonly used high-speed primitive gates and adder circuits 

using self-resetting logic is implemented in 45-nm CMOS technologies. The goal was to obtain a 

family of gates that could simplify the implementation of fast processing circuit which overcomes the 

restriction due the pulses being elongated and shortened as signal traverse the logic stages. In this 

paper exhaustive comparison between conventional DYNAMIC LOGIC, SRCMOS and SRL were 

carried in terms of its parasitic value, delays and power dissipation. It is observed that the proposed 

circuits have offered an improved performance in power dissipation, charge leakage and clock skew 

when compared to DYNAMIC LOGIC and SRCMOS logic with additional burden of silicon area.  

Hence, it is concluded that the proposed designs will provide a platform for designing high 

performance and low power digital circuits and high noise immune digital circuits such as, digital 

signal processors and multiplexers. 
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