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Abstract— this paper work is focused on problems of 

process variations; timing, noise tolerance, and power are 

investigated together for performance optimization. The 

existing techniques for suffer from one or more of the 

following shortcomings: slow speed and vulnerability to fast 

trapping, VD dependence, cable-changing, sensitivity to 

gate leakage, complex procedure, and a need for modelling 

or simulation.  Here we can design the dynamic CMOS 

circuit. Dynamic logic circuits use for design of wide fan in 

logic gates with less number of transistors and large speed 

as compare of static CMOS gates. But these circuits are not 

susceptible to noise. Noise in digital integrated circuits 

refers to any phenomenon that causes the voltage 

fluctuations at a node from its nominal value. Of the several 

logic styles available, dynamic CMOS logic has been 

predominantly used in VLSI circuits, and their usage has 

increased the timing performance significantly over static 

CMOS circuits. Then, we introduce a novel noise-tolerant 

design technique using circuitry exhibiting a negative 

differential resistance effect. 

I. INTRODUCTION 

Dynamic CMOS logic circuits are widely employed in high-

performance VLSI chips in pursuing very high system 

performance. However, dynamic CMOS gates are inherently 

less resistant to noises than static CMOS gates. With the 

increasing stringent noise requirement due to aggressive 

technology scaling, the noise tolerance of dynamic circuits 

has to be first improved for the overall reliable operation of 

VLSI chips designed using deep submicron process 

technology. The improvement of VLSI design has been 

driven traditionally by dynamic CMOS logic and can be 

further enhanced through circuit design and topology 

organization. Of Recently transistor sizing is one of the most 

effective requirement due to: 

1) several sources of power consumption due to glitches 

and short-circuit currents can be minimized through 

efficient transistor sizing;  

2) it affects not only the resistance and timing constant 

but also the propagation delay due to parasitic 

capacitances; and  

3) It can help to maintain sufficient noise margins (NMs).  

Of the several logic styles available, dynamic CMOS logic 

has been predominantly used in VLSI circuits, and their 

usage has increased the timing performance significantly 

over static CMOS circuits. Then, we introduce a novel 

noise-tolerant design technique using circuitry exhibiting a 

negative differential resistance effect. 

II. CHARGE SHEARING AT NODE CAPACITANCE 

Consider the circuit of Fig. During the pre-charge phase, the 

output node is pre charged to VDD. Capacitors Ca and Cb 

represent the parasitic capacitances of the internal nodes of 

the circuit. Assume now that during pre-charge all inputs are 

set 0 and the capacitance Ca is discharged. Assume further 

that input B remains at 0 during evaluation, while input A 

makes a 0 to 1 transition. Turning transistor Ma on, the 

charge stored originally on capacitor C is redistributed over 

CL L and Ca. This causes a drop in the output voltage, 

which cannot be recovered due to the dynamic nature of the 

circuit. 

One way of alleviating the problem of charge 

leakage and charge shearing is to add a small p-mos 

transistor in parallel with the pre charge transistor to supply 

the extra current needed. 

III. IMPLEMENTATION 

This paper work is focused on leakage current reduction 

through; it is exploring the effects on characteristics of MOS 

capacitor introduced by Rapid Thermal Processing. The 

existing techniques for evaluating channel carrier mobility 

suffer from one or more of the following shortcomings: slow 

speed and vulnerability to fast trapping, VD dependence, 

cable-changing, sensitivity to gate leakage, complex 

procedure, and a need for modelling or simulation. 

 

Fig. 1: Charge shearing 
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In this paper we analyze the parametric estimation 

for MOSFET switching delay, power dissipation and 

variation of temperature effects due to these parasitic 

capacitances. Our work describes a single- time-constant 

approximation for generating sub circuit timing models. 

This approximation allows the output waveform to be 

characterized by a simple sum of resistances and 

capacitances. The timing model is computationally simple, 

making it attractive for large MOS circuits. The desirable 

noise-tolerant design technique should meet. 

1) It improves gate noise tolerance against all types of 

noises. 

2) It is suitable for all logic functions. 

3) It has minimal circuit area overhead. 

4) It has minimal circuit speed overhead. 

5) It consumes no dc power and has minimal ac power 

consumption overhead. 

 

Fig. 2: The CMOS layout design of dynamic charge 

shearing at nodes 

 

Fig. 3: Timing simulation of dynamic charge shearing at 

nodes 

 

Fig. 4: Frequency simulation of dynamic charge shearing at 

nodes 

In order to increase the noise immunity of the 

circuit against the external noises (mainly the coupling 

noises) arriving at the inputs of the pull down network, it is 

imperative that the threshold voltage of the PDN transistors 

increases. And commonly used technique of improving the 

threshold voltage is to increase the source voltage of the 

respective transistors. Since the gate voltage has to be 

greater than the sum of the source voltage and the transistor 

threshold voltage when a transistor is turned on, higher 

source voltage directly leads to increased gate turn on 

voltage. Furthermore, due to the body effect, transistor 

threshold voltage is increased when the source voltage rises. 

This also contributes to improving gate turn-on voltage. 

 

Fig. 5: Power dissipation with variation in load 

capacitances. 

Average power, P, that is proportional to both the 

Capacitive load, CL, and the square of the Voltage, V. P ∝ 

fCV
 2 

.The shunt capacitor delays were not used because of 

the increase in the capacitive load was likely to be a source 

of power-consumption, and the multi-tapped buffers were 

not used because the number of switching events necessary 

to create the delay was likely to be a source of power-

consumption.   This gives rise to the possibility of causing 

short-circuit currents to flow in these completion-detection 

gates for an unacceptably large proportion of the cycle time. 

Not only would this have a negative impact on the circuit by 

increasing its power consumption. The maximum power 

consumption with the variation of load capacitance can be 

observed is 70uW. The delay can be calculated as 1ns. 

IV. CONCLUSION 

In this paper we analyze the parametric estimation for 

MOSFET power dissipation and variation of load 

capacitance effects due charge shearing at nodes. This work 

introduces a novel noise-tolerant design technique using 

circuitry exhibiting a negative differential resistance effect. 
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