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I. Introduction 

The invention of transistor brought about a giant technology leap in microelectronics. With the advent of 

transistor and the arrival of IC’s, power dissipation is a lesser concern. Greater emphasis is placed on 

performance and size. To continue to improve the performance of circuits and to integrate more functions into 

chip, feature size reduces significantly. As a result, the magnitude of power per unit area (power density) has 

kept growing and the problem of heat removal and cooling getting worse. In the last few years we have seen that 

the emerging battery powered portable applications like pocket calculator, hearing aids, implantable pacemakers 

should consume less power for longer life. Consequently, ever since then power reduction has become one of 

the most critical factors in the evolution of technology. Even with the scaling of supply voltages power 

dissipation has not reduced significantly because more number of functionality is embedded in a single chip. An 

alternative to solve this problem could mean accepting either the large cost for cooling subsystem. Ineffective 

cooling degrades reliability. As a result today it is widely accepted that power efficiency is another important 

design criteria along with area and performance. So the power consumption should be minimized at each 

abstraction level and at each phase of the design process. The domino logic structure is similar to that of 

dynamic logic along with a static CMOS inverter is used to avoid cascading problem as shown in Figure 1. 

During precharge phase (CLK=0), the output of dynamic logic is charges to VDD and the output of inverter is 

become zero. During evaluation phase (CLK=1), the node OUT makes only transition from 0 to 1. Since in the 

precharge phase the node OUT discharges to logic 0, hence the false evaluation is avoided during cascading of 

various domino blocks. As it uses static inverter only non-inverting logic can be realized and it increases 

propagation delay. 

 
Fig 1: Domino CMOS Logic 

In this paper we have proposed a new domino logic circuit scheme for improving power-delay product. The 

remaining paper is organized as follows. Section ІІ presents the drawback of the conventional CMOS domino 

Logic. Section ІІІ presents an overview of the previous domino logic designs. Section ІV presents new modified 

domino logic circuit design. The comparison and the results and their analysis have given in section V, finally 

the sections VI presents the conclusion. 

Abstract: Domino Logic circuit is the extended part of the Dynamic Logic. This paper reduces the problem 

associated with the design of Dynamic logic. Charge sharing and charge leakage is the main drawback of 

dynamic logic circuits. In This paper a design a new domino logic design is proposed. This proposed domino 

logic shows reduced power delay product at 1V supply Voltage and IBM 90 nm CMOS technology.  This 

domino logic has simulated for the case domino OR logic. 
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II. Drawback of Conventional CMOS Domino Logic  

Some problems of CMOS dynamic and Domino logic are charge sharing and charge leakage problem. 

Charge Leakage: The operation of the dynamic CMOS logic style gates are based on the pre-charge of the 

capacitor at the output of the gate. The capacitor charged has to remain on its state during all the evaluate phase 

if the PDN network is off. Due to the leakage currents in the circuit, that capacitor start discharging and if it 

reaches a voltage level lower than the allowed by the noise margins, the gate will have a malfunctioning 

behavior. 

Charge Sharing: Other issue in the dynamic logic style gates is charge sharing. Take as an example the Figure 

2 and assume that initially all capacitances are discharged and that all inputs are set to zero during the pre-

charge. Then, during the pre-charge phase, the output capacitance has to be charged again. If the inputs make 

transitions from zero to one, the charge is distributed with the internal capacitances. This causes the voltage of 

the output node to drop and may result in an inconsistent behavior of the logic gate. 

 
Fig 2: Charge sharing in 4 input NAND gate 

III. Overview of Previous Work 

The previous domino logic is shown in figure 3. Shiksha et al have proposed the design using the concept of 

current mirror. They have used the current mirror in stack. The purpose of the current mirror in this circuit is to 

reduce the leakage current to the ground via M4 and M5 transistor. They uses the conventional effect of 

stacking, these stack of transistor in pull down network reduces the power dissipation as well as the delay of the 

circuit. The size of the pull down network is also increases. 

 
Fig 3: Shiksha et al. Domino Logic circuit for OR gate [1] 

IV. Modified Domino Logic Scheme 

The modified circuit of domino logic contains the PMOS transistor in footer logic, the schematic and 

configuration of this approach work in a manner so it can reduce the leakage to ground and indirectly reduces 

the power dissipation novel low-leakage-power design is described. The transistors are held in reverse body 

bias. This reverse body biasing increases their threshold. This increased threshold voltage results in low leakage 

current and hence low leakage power. As we know the leakage current is the main causes of power dissipation 

we have reduce the leakage power using a PMOS transistor in Footer circuits. The Modified design has shown 

in figure 4. PMOS degrades the low logic level. As we know that static power is relative to the voltage apply, 

through the reduced voltage the power decreases and we get the advantage of less degradation of logic. This 



Shilpa et al., American International Journal of  Research in Science, Technology, Engineering & Mathematics, 10(4), March-May, 2015, 

pp. 373-376 

AIJRSTEM 15-458; © 2015, AIJRSTEM All Rights Reserved                                                                                                          Page 375 

approach contains another advantage during off mode if we increase the threshold voltage PMOS Transistors in 

Footer Circuits. The transistors are held in reverse body bias. Because as result their threshold is high, higher 

threshold voltage causes low leakage current and therefore low leakage power. If we use minimum size of 

transistors, i.e. aspect ratio of 1, we yet again get low leakage power due to low leakage current. As a result of 

stacking, PMOS footer transistor will get less drain voltage. 

 
Fig 4: Modified Domino Logic Circuit Design 

V. Results and Analysis 

The simulation of Modified Domino Logic. This high speed Domino Logic structure different in design, it 

contains an indirect path to the ground. The pull down network is design using a PMOS and NMOS transistor in 

parallel. These all structures works in two modes one is precharge phase and other one is evaluation phase.  

 
Fig 5: Output waveform for Low PDP Modified Domino Logic. 

Its output behavior shown in the figure 5 which shows that the circuit works well in evaluation phase for the OR 

dynamic Logic. The switching time of the proposed circuit makes it a high speed and low power consumption 

circuit. All simulation of the proposed and existing circuit has been performed at 90 nm technology with 1V 

supply voltage. The all circuits have been tested on same input condition for a perfect combination of 

comparative analysis. In the table 1 we have given the result of different simulated Domino techniques. This 

circuit has also been simulated for different supply voltages. To do this there has been applied a voltage sweep 

from 1V to 0.5V. The comparisons of the proposed modified design with previous design have been shown in 

further tables. 

Table 1 Power, Dealy and Power Delay product Comparision of Previous and Modified Design 
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Table 2 Modified Design Power Delay Products with Different Supply Voltages 

 
To do the more accurate analysis of proposed design there has been done a simulation on different width of the 

extra PMOS transistor in Pull down Network; the width sweep is taken from 90 nm to 540 nm. 

 
Fig 6: Output power and delay for modified Domino at 90nm to 540nm Mp5 Transistor width sweep. 

The graphical representation of the proposed work describes the decrement of the PDP with the decrement of 

Mp5 transistor width. 

VI. Conclusion 

In The proposed work there have been designed and simulated different Domino logic circuits like Footless 

Domino Logic, Footer Domino Logic, Shiksha et al. Domino Logic and Modified Domino. These logic cells 

have been designed and simulated on 90 nm IBM fab file using MOSIS Test Data. The whole simulation of this 

Domino technique for these different designs have been done using Tanner EDA environment. The proposed 

Domino logic circuit is found to give better performance than the previous design. It has been tested to have 

better power supply sustainability and significantly less power and power-delay product at various power supply 

voltages. Domino logic circuits have a marginal increase in area compared to the CMOS circuit; overall, there 

has been achieved the lower power dissipation with proposed technique. 
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