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Abstract 

This paper presents a thorough study on the Self Resetting logic for the power reduction in VLSI circuits solving several 

problems in dynamic CMOS circuits. The CMOS technology has brought the revolution to the voltage scaling and transistor 

sizing since many years as it has been the perfect choice of VLSI designers to reduce the power and delay in any VLSI circuit. 

But, when the large number of PMOS transistors end up with the higher input loads it dissipates enormous power resulting into 

introducing itself as a power sinking circuitry system. Sometimes, the power dissipation is more due to the high operating 

frequency as well. There plays an important role the PTL (Pass Transistor Logic) circuit providing the better characteristics. This 

PTL logic is said to be dynamic CMOS logic and hence been used for the high speed applications due to its better performance. 

The CMOS dynamic logic is further enveloped with some drawbacks such as charge sharing, charge leakage, loss of noise 

immunity and timing problems etc. due to which there was a need of introduction of Self Resetting Logic (SRL).   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Different electronic devices such as mobile phones, DSPs, etc., are designed by using VLSI (Very Large Scale Integration) 

technology. In VLSI dynamic CMOS logic circuits are concentrating on the reducing the Power consumption, Area (portability 

of the system), and increasing the Speed by reducing the delay. To reduce the power consumption several parameters are to be 

considered, such as leakage power, feedthrough, single-event upsets, charge sharing by parasitic components while connecting 

source and drain of CMOS transistors. ALU (Arithmetic Logic Circuits) aredesigned by using adder, subtractors, multiplier, 

divider, etc. Many different adder circuits designs are proposed over last few years with different logic styles. There are 

situations in a logic style that permit the use of circuits that can automatically precharge themselves (i.e., reset themselves) after 

a prescribed delays. These circuits are called postcharge or self-resetting logic which are widely in dynamic logic circuits. 

Overall performance of different adder designs is evaluated by using Tanner tool.As of late, the developing interest for rapid 

number-crunching units in drifting point co-processors, picture preparing units and DSP chips has prompted the improvement of 

fast adders as expansion is a compulsory and basic capacity in these units. Calculations in these gadgets should be performed 

utilizing low-control, area efficient circuits working at more prominent pace. Contingent upon the zone, defer and power 

consumption prerequisites, a few adder executions, for example, ripple carry, carry skip furthermore, carry look-ahead are 

accessible in the writing. Computerized incorporated circuits generally utilize CMOS circuits as building blocks. The continuing 

decrease in highlight size of CMOS circuits and relating increment in chip thickness also, working recurrence have made power 

consumption a significant worry in VLSI outline. Over the top power dissipation in incorporated circuits, not just demoralizes 

their utilization in compact environment additionally causes overheating, diminishes chip life and corrupts execution. 

Minimizing power dissipation is in this way essential. Minimization of power dissipation can be done by supply voltage 

scaling.The scaling of supply voltage straightly with highlight size was begun from half-micron innovation. Be that as it may, the 

power supply scaling influences the speed of the circuit .The need of the time is to place endeavors in outlining low-power and 

high speed circuits.Self-resetting logic is a commonly used piece of circuitry that automatically precharge themselves (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. 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.  
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Fig. 1: Precharge Mode in SRL Circuits          Fig. 2: Evaluation Mode in SRL Circuits 

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 datas 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. The delay line is implemented as a series of 

inverters. The signals that propagate through these circuits are pulses. 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. One of the advantages 

of self-resetting logic is that when data present at evaluation does not require dynamic node to discharge, the precharge device is 

not active hence reduces power. In the circuit MP, MR and VSGR represent the precharge pull-up, reset pull-up and gate-source 

voltage of resetting transistor. During precharge phase clk=0, the transistor MP turns ON and the pull down network is OFF. 

Therefore the capacitor is charged to VDD. During evaluation phase clk=1, the transistor MP turns OFF and the pull down 

network is ON and evaluates the logic function. Therefore the capacitor is discharged making MR active which allows IDR to 

flow and recharge CX back up to a voltage of Vx=VDD as in Fig 2. 

 Problem Statement 

The CMOS dynamic logic faces several problems along with their merits of high speed and high performance. The problems 

such as Charge Leakage, Charge sharing, loss of noise immunity, timing problems hampers the performance of CMOS dynamic 

logic circuits. To overcome these problems Self Resetting Logic circuits have been introduced. 

II. LITERATURE REVIEW 

Adarsh Kumar Agrawal et al. (2009) presentediMixed GateiDiffusion Input FulliAdder basedion static CMOS inverter topology. 

Inithis proposed mixed Full Adderitopology, GDI Full adders are followed by inverters in the long Full Adder chain to improve 

the performances as compared to conventional single topology Full adder chain. For any circuits reducing the speed and power 

dissipation are the important constraints. By changing the number of full adders between two consecutive inverters the delay, the 

dynamic and leakage power dissipation can be optimized. Delay and power has been evaluated by HSPICE simulation using 

TSMC 0.35µm and 0.18µm CMOS technologies considering minimum power design. The simulation results reveal better delay 

and power performance of proposed mixed full adder topology as compared to existing mixed Full Adder topologies at both 

0.35µm and 0.18µm CMOS technologies. 

Mariano Aguirre-Hernandez and Monico Linares-Aranda et al. (2011) presenteditwo high-speed and low-power full-adder 

cells designed with an alternative internal logic structure and pass-transistor logic styles that lead to have a reduced power-delay 

product (PDP). We carried out a comparison against other full-adders reported as having a low PDP, in terms of speed, power 

consumption and area. All the full-adders were designed with a 0.18- m CMOS technology, and were tested using a 

comprehensive testibench that allowed to measure the current taken from the full-adder inputs, besides the current provided from 

the power-supply. Post-layout simulations show that the proposed full-adders outperform its counterparts exhibiting an average 

PDP advantage of 80%, with only 40% of relative area. 

Chatzigeorgiouyz and S. NIKOLAIDIS et. al (2001) , presented a simple and very accurate technique for the timing analysis 

of gates that involve pass transistor logic is presented. This investigation oŒers for the first time the possibility of simulating 

pass transistor and CPL gates by partitioning the behavior of complex structures into well definedsubcircuits whose interaction is 

studied separately. Using the proposed analysis, which is validated by results for two submicron technologies, most pass-

transistor logic styles can be modeled efficiently. Consequently, a significant speed advantage can be gained compared with 

simulation tools that employ numerical methods such as SPICE. 

Miguel E. et al. (2005) presented a new family of self-reset logic (SRL) cells  in this paper. The single-ended basic structure 

proposed realizes an incomplete logic family, since it is incapable of inverting logic. Thus, a dual-rail SRL (DRSRL) 

implementation is also proposed. These cells maintain small delay variations for all input combinations, once minimum timing 
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requirements on inputs are satisfied, and produce output pulses of fairly constant width for varying fanout, leaving enough 

headroom in the design to accommodate process, supply voltage, and temperature variations. These properties simplify the 

implementation of data-path and control circuits where the logic depth does not affect the stage output pulse width, eliminating 

the need for pulse-width controlling circuits required in previous works on SRL. In SRL, power is consumed only if new data are 

pumped through the logic. The clock grid is limited to the registers that launch and receive the signal path. The clocking 

overhead is thus reduced, compared with other dynamic designs, and it is especially suitable for wave pipelining. Case study 

examples and simulated characterization data are included to show the design methodology. 

Reza FaghihMirzaee et al. (2010) presented two novel 1-bit full adder cells in dynamic logic style. NP-CMOS (Zipper) and 

Multi-Output structures are used to design the adder blocks. Characteristic of dynamic logic leads to higher speeds than the other 

standard static full adder cells. Using HSpice and 0.18ȝm CMOS technology exhibits a significant decrease in the cell delay 

which can result in a considerable reduction in the power-delay product (PDP). The PDP of Multi-Output design at 1.8v power 

supply is around 0.15 femto joule that is 5% lower than conventional dynamic full adder cell and at least 21% lower than other 

static full adders. 

ArkadiyMorgenshtein et al. (2002) presented a new technique of low-power digital combinatorial circuit design—is described. 

This technique allows reducing power consumption, propagation delay, and area of digital circuits while maintaining low 

complexity of logic design. Performance comparison with traditional CMOS and various pass-transistor logic design techniques 

is presented. The different methods are compared with respect to the layout area, number of devices, delay, and power 

dissipation. Issues like technology compatibility, top-down design, and precomputing synthesis are discussed, showing 

advantages and drawbacks of GDI compared to other methods. Several logic circuits have been implemented in various design 

styles. Their properties are discussed, simulation results are reported, and measurements of a test chip are presented. 

Mrs.K.Kalaiselvi et al. (2014) stated that dynamic logic families offer good performance over traditional CMOS logic. This is 

due to the comparatively high noise margins coupled with the ease of implementation. The main drawbacks of dynamic logic 

circuits are lack of design automation, charge sharing, feedthrough, charge leakage, single-event upsets. But these draw backs 

can be eliminated by using domino circuits. But it still lags in the application of clock distribution grid and routing to dynamic 

gates that creates problem to CAD tools. It also introduce issues on delay and skew into the circuit design process. A special 

dynamic logic circuit which resolves these issues is called Self-Resetting Logic (SRL). A new family of self-resetting logic 

(SRL) adder cells is presented in this paper which can eliminate the above sited issues. The operation of adder circuit is 

simulated using Tanner simulator. The analysis of modified adders designs are compared with existing Self-Resetting Logic 

(SRL) logic adder circuits in terms of transistor count and area, at 120nm CMOS technology is carried out. 

R. Uma et al. (2012) stated thataddition is an indispensable operation for any high speed digital system, digital signal 

processing or control system. The primary issues in the design of adder cell are area, delay and power dissipation. Optimization 

of several devices for speed and power is a significant issue in low-voltage and low-power applications. These issues can be 

overcome by incorporating Gated Diffusion Input (GDI) technique. This paper mainly presents the design of 5 different full 

adder topologies using Modified Gate Diffusion Input Technique. This technique allows reducing power consumption, delay and 

area of digital circuits, while maintaining low complexity of logic design. This paper focuses two main design approaches. The 

former presents the implementation of modified primitive logic cells and its performance issues were compared with GDI and 

CMOS logic. The latter presents the implementation of 5 different modified GDI full adders and its performance issues. The 

simulation results reveal better delay and power performance for the proposed modified GDI full adders when compared with the 

existing GDI technique, CMOS and pass transistor logic at 0.250 μm CMOS technologies. Delay and power has been evaluated 

by Tanner simulator using TSMC BSIM 0.250 μm technologies. 

 SRL in Full Adder 

The SRL full adder circuit is shown in Fig. 3. This adder consists of sum and carry block. The sum block is implemented by SRL 

XOR gates. The carry block is implemented with SRL AND and SLR OR gates. The input to this full adder circuit are A ,B and 

Cin and the outputs are S(Sum) and C(Carry). Results of simulation of the adder, implemented in a 120nm CMOS process and 

supply voltage of VDD =5V.  

The sum output can be obtained in output node S  

S= ((A XOR B) XOR Cin) (1) 

The carry output is obtained by using the expression  

C = AB+BC+AC (2) 
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Fig. 3: SRL Full Adder 

The sum output is obtained using two XOR gates and carry output is obtained by using two AND gates and one OR gate. 

III. CONCLUSION 

A new technique with advantage of low power consumption to CMOS dynamic circuits has been reviewed. The SRL technique 

shows two-fold improvement in power consumption and considerable improvement in delay of the sum and carries outputs. The 

designs based on SRL technique can be used in low power logic circuits due to its low power and low device count.  

Further work can be done on improvement of logic levels and of the design and optimization in terms of number of devices. 

The proposed technique can also be modified to be used with other dynamic logic circuits which use input resetting in pre-charge 

phase. 
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