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Abstract— In this work a circuit technique is proposed for 

lowering the subthreshold leakage energy consumption of 

domino logic circuits. With the advancement of technology, 

size of transistor, supply voltage, gate oxide thickness has 

been decreased but the leakage in device has increased. 

Projecting these trends, it can be seen that the leakage power 

dissipation will equal to the active power dissipation within 

a few generations. Hence, efficient leakage power reduction 

methods are very critical for the deep-submicron and 

nanometre circuits. In this paper Lector based Footed Diode 

Domino Logic circuit technique is introduced for leakage 

reduction, which provides efficient reduction in leakage in 

ideal and non ideal mode of operation. In this technique a p-

type and an n-type leakage control transistor (LCT) are 

introduced between the pull-up and pull-down network, and 

the gate of one is controlled by the source of the other. For 

any combination of inputs, one of the LCTs will operate 

near its cut-off region and will increase the resistance 

between supply voltage and ground, resulting in reduced 

leakage current. 
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I. INTRODUCTION 

DOMINO logic circuit techniques are extensively applied in 

high-performance microprocessors due to the superior speed 

and area characteristics of domino CMOS circuits as 

compared to static CMOS circuits. Power dissipation is an 

important factor of consideration in the design of CMOS 

VLSI circuits. There are mainly three sources of power 

dissipation: 1) capacitive power dissipation due to the 

charging and discharging of the load capacitance; 2) short-

circuit currents due to the existence of a conducting path 

between the voltage supply and ground for the brief period 

during which a logic gate makes a transition; and 3) leakage 

current. The major components of the leakage are the gate 

oxide leakage current and subthreshold leakage current. The 

subthreshold leakage current (Isub) flows between the drain 

and source when the transistor is in the OFF condition. The 

gate oxide leakage current (Igate) is caused by direct 

tunneling of electrons and holes through the gate insulator. 

In this paper, we have presented a lector with 

footed diode OR gate designed with modified scheme for 

lowering the power dissipation. In the second section, we 

present the conventional lector with footed diode OR gate. 

In the third section, we present the proposed lector with 

footed diode OR gate. In the fourth section, we show the 

simulation results with comparison table. And in last 

section, we conclude the results. 

II. CONVENTIONAL LECTOR WITH FOOTED-DIODE 

DOMINO LOGIC 
The conventional lector with footed-diode inverter domino 

logic is shown in the Fig.1. The concept behind the 

approach is the reduction of leakage power using the 

effective stacking of transistors between the paths from 

supply voltage to ground. The observation is based in which 

a state where only one transistor is OFF between the supply 

voltage and ground is leakier than a state where more than 

one transistor is OFF in the path from supply voltage to 

ground. In our approach, transistor MP4 (PMOS) and 

transistor MN2 (NMOS), which are leakage control 

transistors (LCTs), are introduced between the precharge 

and the evaluation network and the gates of these transistors 

are controlled by each other’s source. The drain nodes of 

MP4 and MN2 are connected to form the input of the 

inverter. In this configuration, transistor MP4 and MN2 

switching will depend on the voltage potential at node N2 

and N1, respectively. So, for any combination of inputs in 

the pull-down network, one of the LCTs will operate near its 

cut-off region and increase the resistance between VDD and 

the ground rails, leading to a reduction of leakage current. 

The operation of the domino circuit is as follows. 

When the clock signal is low or during non-ideal mode, the 

dynamic node is charged high through transistors MP1 and 

MP4. The charging of the dynamic node is almost 

independent of the previous clock input state. Suppose that 

the inputs are low before the clock sets low; then node N2 

will be at low potential and transistor MP4 will offer a lower 

resistance path for charging of the dynamic node. If the 

inputs are high before the clock sets low, then the voltage at 

node N2 is not sufficient to turn MP4 completely to the OFF 

state (MP4 is operating near its cut-off region). The 

resistance of MP4 will be less than the OFF resistance, 

allowing the dynamic node to get the charge high. The 

charging of the dynamic node is called the precharging 

phase. In this case the output of the domino circuit is 

independent of the inputs applied at the evaluation network. 

Only the leakage current is dependent on the input vectors 

applied. Now when the clock turns high or during ideal 

mode, this is called the evaluation phase and depending on 

the inputs the dynamic node will be charged or discharged. 

If all the inputs are low, the dynamic node will not be 

discharged by the evaluation network, and the output of the 

inverter will be low and transistorMP2 turns ON. Now the 

voltage at node N1 will turn ON transistor MN2, but the 

voltage induced at node N2 will not cut off transistor MP4, 

and it will operate near the cut-off region, offering a high 

resistance path between VDD and ground, thus reducing the 

subthreshold and gate leakage currents. 
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Fig. 1: Conventional Lector Footed OR Gate 

If all the inputs are high, the dynamic node will be 

discharged through the evaluation network and the output of 

the inverter will be high. Transistor MP2 will turn OFF and 

the voltage at node N1 will operate transistor MN2 near its 

cut-off region, again offering a high resistance path. The 

potential at node N2 will turn ON transistor MP4. So, by 

introducing the LCTs, the resistance between VDD and 

ground is increased and simultaneously the propagation 

delay of the domino circuit is also increased. The 

propagation delay will be controlled by the sizing of the 

LCTs. Transistor MN3 is added in the diode-footed 

configuration below transistor MN1, producing a stacking 

effect in the inverter and reducing the subthreshold and gate 

oxide leakage currents. 

III. PROPOSED WORK 

Proposed lector with footed diode OR gate shown in fig (2). 

In this N9 transistor is placed in the path of output and P2. 

The role of this transistor is to effective controlling of the 

keeper transistor. So that dynamic node will be effectively 

controlled by the clock. Footed transistor also placed below 

the pull down circuit. This footed transistor decrease the 

leakage current in the circuit. In this gate of footed transistor 

is connected with the x1 node. It increases the stacking 

effect in the circuit so that leakage current is reduced. 

 
Fig. 2:  Proposed Lector OR Gate 

IV. SIMULATION RESULTS 
Conventional Lector footed diode is described in section II 

and proposed Lector footed OR gate explained in section III. 

All simulations have carried out at 45nm process 

technology; 0.8V power supply and 40MHz clock frequency 

with the 100 % switching activity of the Data with respect to 

CLK. Comparison of the both Lector footed OR gates are 

shown in Table I which contains the power dissipation at 

100% switching activity. Simulation waveforms of proposed 

lector footed OR gate are shown in fig. (3). 

 
Fig. 3: Output Waveforms Of Proposed Lector Footed OR Gate 
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S. 

No. 
Lector diode 

No. of 

Transistors 

Power 

(uW) 

1 Lector footed OR gate 12 19.97 

2 
Proposed Lector 

footed OR gate 
13 18.68 

Table-1: Comparison Of Conventional And Proposed Flip 

Flops 

 

V. CONCLUSION 

In this paper, we devise a Lector footed OR gate design with 

modified footer diode and keeper transistor. This 

successfully reduces the power dissipation. The second, we 

add one extra transistor which is connected to the transistor 

P2 and output. Proposed design has maximum power saving 

against conventional Lector footed gate up to 6.46%. 
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