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Abstract— In this paper a review of the dynamic logic 

circuit design has been done as these circuits are used due to 

their high performance, high speed and less number of 

transistors in the circuit. The number of required transistors 

is lesser than the CMOS logic style. The OR dynamic logic 

style is not applicable as it has low noise tolerance at the 

dynamic stage which can change the output. Domino logic 

uses one static CMOS inverter at the output of dynamic 

node which is more noise immune and has less capacitance 

at the output node.  
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I. INTRODUCTION 

The rapid advancement in VLSI circuit is due to 

incremented utilization of portable and wireless systems 

with low power budgets and microprocessors with higher 

speed. To achieve this, the size of transistors and supply 

voltages are scaled down along with technology. Due to 

more astronomically immense number of contrivances per 

chip the interconnection density increases. The 

interconnection density along with high clock frequency 

increases capacitive coupling of the circuit. Therefore, noise 

pulses kenned as crosstalk are engendered leading to logic 

failure and delay of the circuit. Again, when supply voltage 

is scaled, threshold voltage of the contrivance needs to be 

scaled to preserve the circuit performance, which in turn 

leads to increment in the leakage current of the contrivance. 

Due to high speed and low contrivance count especially 

compared to complementary CMOS, dynamic-logic circuits 

are utilized in a wide variety of applications including 

microprocessors, digital signal processors and dynamic 

recollection. Dynamic circuit contains a pulldown network 

(PDN) which realizes the desired logic function. According 

to the rudimentary theory, the dynamic logic circuit will 

precharge at every clock cycle. Due to the high frequency of 

the clock signal a plethora of extra noise is introduced in the 

circuit that consumes supplemental power and decelerates 

the circuit. In this paper we propose an incipient circuit 

technique which can reduce the noise of dynamic logic 

dramatically. This circuit increases speed and decreases the 

potency dissipation of the circuit as compared to other 

domino logic styles. 

II. A FOOTLESS DOMINO OR GATE 

During the precharge phase when the clock is LOW, the 

precharging PMOS switches ON and the dynamic node is 

connected to the VDD and gets precharged to VDD. When 

clock goes high, the evaluation phase starts and the output 

gets evaluated with the pull-down network and conditionally 

gets discharged if any one of the input is at logic 1. At the 

evaluation period, when all the inputs are at logic 0, the 

dynamic node should remain at logic1. The wide fan-in 

NMOS pull-down leaks the charge stored in the capacitance 

at the dynamic node because of subthreshold leakage. This 

is again compensated by the PMOS keeper, which aims to 

restore the voltage of the dynamic node. When a noise 

voltage impulse occurs at any gate input, the keeper may not 

be able to restore the voltage level of the dynamic node.  

 

Fig. 1: A Footless Domino OR Gate 

The subthreshold leakage current is exponentially 

dependent on VGS. In presence of noise impulse, the gate 

voltage increases which increases VGS and the dynamic 

node gets wrongly discharged. 

III. A DIODE FOOTED DOMINO LOGIC 

 
Fig. 2: A Diode Footed Domino Logic 

Diode-Footed domino contains an NMOS transistor in a 

diode configuration i.e. gate and drain terminals connected 

together in series with the evaluation network, as shown in 

Fig2. A diode footed transistor is exploited in this design in 

which the leakage current flowing through the PDN in the 

evaluation phase causes voltage drop across the diode footed 

transistor. 
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This makes VGS negative and hence leakage 

reduces. The performance degradation can be compromised 

by the mirror network. By varying the size of mirror, noise 

immunity can be achieved. When we compare it with 

standard footless domino, this scheme is very slow. 

Furthermore, the inverse clock increases the capacitive load 

of the clock driver. 

IV. PROPOSED ARCHITECTURE 

The proposed design has been modified in two aspects. The 

design of dynamic comparator has been optimized to 

obtained low area and fast simulation of given design. Here 

we are using 0.5-1GHz frequency at 2V supply voltage and 

90nm-CMOS technology. In new design, we have used the 

concept of XOR gate to compare the input signals. So it 

reduces power consumption in the circuit. Using this 

technique, we will develop 1-bit, 2-bit and 4-bit dynamic 

comparator.  

V. CONCLUSION 

We have studied the OR dynamic logic and studied about 

the advantages and disadvantages o it over CMOS dynamic 

logic. We are going to present a 1 bit, 2 bit and 4 bit 

comparator designs and will compare all these. 

The proposed design is focused on reduction of 

static, dynamic and leakage power; it can be improved by 

some applying techniques with voltage lowering. The design 

can be further optimized for size, power and delay for higher 

frequency applications. 
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