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Abstract : The FinFET is the leading example of multigate MOSFETS to substitute 
conventional single gate MOSFETs for ultimate scaling [1]. The FinFET structure is a 
combination of a thin channel region and a double gate to suppress the short channel effects 
(SCEs) and Vthvariation [2]. By using FinFET,figure of merits viz. ION, IOFF, output 
resistance, propagation delay, noise margin and leakage power, can be improved for ultra low 
power and high performance applications[3]. 

In this paper, a new high speed low power dynamic circuit design technique has been 
proposed using 20nm FinFETs. By applying the appropriate clock and sleep signal to the back 
gates of the FinFETs, the proposed circuit can efficiently control the dynamic power. During 
the pre-charging period, Vth of PMOS is controlled low so that a fast precharging can occur;  
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1. Introduction

The FinFET (Fig.1.1) is the leading example of multigate MOSFETS to substitute conventional single 
gate MOSFETs for ultimate scaling [1]. The FinFET technology has been proposed by ITRS as a 
possible sacling path for low power and high performance CMOS technologies [2]. The FinFET 
structure is a combination of a thin channel region (which eliminates subsurface leakage path) with a 
double gate structure (which increases the capacitive coupling between the gate and the channel) to 
suppress the short channel effects (SCEs) and Vth variation [3].  
The channel of FinFET is a slab (fin) of undoped silicon perpendicular to substrate .At least two sides 
of the fin are wrapped around by oxide simultaneously so that the active regions are broken up into 
several fins and a gate overlaps the channel region of the fin on either side. Consequently increased 
electrostatic control of gate over channel causes very high ION / IOFF  ratios. In device designing the 
design parameters such as retrograde channel doping profile, length, width and height of the gated 
channel are important for improving the performance of the device. The leakage and delay of the 
device can be improved by taking less steep retrograde channel doping profile [4].  
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3.2 Implementation of AVL NAND 
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individual performances of the NAND
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performance of large number of circuits. It optimizes the design for reduced delay, lesser PDP and 
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consumption and delay in the critical path and full o
to implement it [
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To verify the functionality and benefit of AVL technique in domino logic, domino NOR as shown in 
Fig. 5.3 is considered for simulation and is implemented in 20nm technology using 
simulator
circuits can operate quickly when they are in active mode due to the increase in drain
the AVL circuit supplies the maximum drain
switches. On the other hand, during standby mode, it supplies a slightly lower voltage through the 
weakly
the standby power gets reduce

4.3 Implementation of proposed NOR

In this 
the back gate of PMOS FinFET is connected to the clock and the back gate of NMOS
source terminal as shown in Fig.
dissipation we have used 
domino NOR gate with AVL circuit and body biasing. 
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