
IJSRD - International Journal for Scientific Research & Development| Vol. 6, Issue 05, 2018 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 467 

Dead Time Controlled Gate Driver using FET Integrated in Sic MOSFET 

Hardeep Singh1 Er. Harpreet Kaur2 
1,2Guru Kashi University, Talwandi Sabo, Punjab, India 

Abstract— Power gating is the most effective method to 

reduce the standby leakage power by adding header/footer 

high-VTH sleep transistors between actual and virtual power/ 

ground rails. When a power gating circuit transitions from 

sleep mode to active mode, a large instantaneous charge 

current flows through the sleep transistors. Ground bounce 

noise (GBN) is the high voltage fluctuation on real ground 

rail during sleep mode to active mode transitions of power 

gating circuits. GBN disturbs the logic states of internal nodes 

of circuits. A novel and reliable power gating structure is 

proposed in this article to reduce the problem of GBN. There 

are also many problems like ultra-low voltage regimes suffer 

the signal strength problem. The Gate Diffusion Input 

requires twin well CMOS or silicon on insulator (SOI) 

process for fabrication. All these problems are resolved with 

the help of inverter circuit to remove the GBN noise with 

SIMULINK and Monte Carlo model. The MOSFET is 

applied to improve the thresholding and voltage loss in 

circuit. 
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I. INTRODUCTION 

The first notable experiments on semiconductors were dead 

by the English scientist physicist within the decade [1]. In 

these experiments, Faraday discovered that the electrical 

physical phenomenon of silver chemical compound will 

increase with the temperature. This impact, typical of 

semiconductors, is opposite to the behavior of metals 

wherever the electrical physical phenomenon decreases with 

higher temperature. Many alternative semiconductor effects 

were discovered once Faraday’s experiments. However, no 

theory may make a case for the unconventional behavior of 

the semiconductors for an additional century till the first 

Thirties. In 1931, European nation scientist Alan Wilson 

developed a model to explain a number of the semiconductor 

effects by adapting the scientific theory of solids [2]. many 

alternative physicists, together with Boris Dovydov, Nevill 

libber, and Walter Schottky, severally developed similar 

theories within the Thirties [3]. With the advances in natural 

philosophy, exploitation the semiconductor materials to 

create electrical switches became possible. 

 After the Second warfare, a natural philosophy 

cluster was fashioned at the Bell Labs to analyze various 

semiconductor materials that may replace the present 

technologies supported the unreliable and hulking vacuum 

tubes and mechanical device switches employed in the Bell 

communication system. In 1947, physicists John Bardeen and 

Walter Brattain designed the primary flourishing 

semiconductor electronic equipment at the Bell Labs [3]. The 

electronic equipment was designed on chemical element with 

3 golden contacts, as shown in Figure. 1. (a). Within the 

experiments, physicist and Brattain found that the voltage of 

1 contact modulated this flowing through the opposite 2 

contacts, amplifying the input by orders of magnitude. This 

revolutionary solid-state device, named because the 

“transistor”, was in public proclaimed by the Bell Labs in 

1948. Supported the model device, the primary business 

junction transistor was introduced by the Bell Labs. 

 A solid-state junction transistor occupies a smaller 

volume and consumes lower power as compared to a tube. 

The equipped electronic product emerged and advanced at a 

quick pace within the Nineteen Fifties. Because the electronic 

systems grew additional complicated, however, 

interconnecting the thousands of distinct transistors became 

progressively difficult. Moreover, the weight, size, and power 

consumption of the electronic systems composed of distinct 

devices considerably inflated with the growing system 

quality. In 1959, Robert Noyce of Fairchild Semiconductor 

invented the monolithic integrated circuit (IC) [1]-[3]. By 

interconnecting diodes, transistors, resistors, and capacitors 

diffused into a piece of silicon substrate with aluminum metal 

lines deposited on top of a protective insulator (oxide) layer, 

complete electrical circuits were built on a single silicon chip. 

This revolutionary planar method continues to be the 

fundamental approach used to fabricate the integrated circuits 

today. 

 
Fig. 1: The First Semiconductor Amplifiers Invented by 

John Bardeen & Walter Brattain. (a) The Prototype 

Transistor. (b) The “Type A” Transistor [3]. 

II. SOURCES OF POWER CONSUMPTION IN CMOS INTEGRATED 

CIRCUITS 

Power consumption can occur due to different mechanisms in 

a CMOS circuit. The relative importance of these different 

components of power consumption shifts with the scaling of 

IC technology. Accurate characterization of the sources of 

power consumption is essential to be able to develop effective 

power reduction techniques at the device, circuit, and 

architecture levels. There are four sources of the power 

consumed by the CMOS circuits. The total power 

consumption of a CMOS circuit is 

Ptotal = Pdynamic + Pleakage + Pshort-circuit + PDC, 

 Where Pdynamic is the dynamic switching power 

dissipated for charging or discharging the parasitic 

capacitances during the node voltage transitions. Pleakage is the 

power dissipated by various leakage mechanisms. Pshort-circuit 

is the transitory power dissipated during an input signal 

transition when both the pull-up and pull-down networks of a 

CMOS gate are simultaneously activated. PDC is the static 

DC power consumed when a CMOS circuit is driven by low 

voltage swing input signals. 
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III. DYNAMIC SWITCHING POWER CONSUMPTION 

Dynamic switching power is the dominant component of 

power consumption in a typical CMOS circuit during the 

active mode of operation [1]. The dynamic switching power 

is consumed while charging and discharging the parasitic 

capacitances during the node voltage transitions. The 

dynamic switching power is determined by the supply 

voltage, the switching frequency, the voltage swing, and the 

equivalent capacitance of the switching node. A CMOS 

circuit with the standard power supply and ground 

 Voltages (VDD and Vgnd) is shown in Fig. 1.4. The 

voltage swing at the output node is from Vlow to Vhigh (Vhigh ≤ 

VDD, Vlow ≥ Vgnd, Vswing = Vhigh - Vlow). Vlow and Vhigh are 

determined by the topologies of the pull-down and the pull-

up networks, respectively. The capacitive load at the output 

node is CL. At time t, the voltage at the output node and the 

current flowing into the load capacitor are VL (t) and IL (t), 

respectively. 

 
Fig. 2: A CMOS Circuit with Standard Power Supply and 

Ground Voltages. The Parasitic Capacitances at the Output 

Node are lumped into a Single Equivalent Capacitance CL 

[3] 

IV. GROUND BOUNCE NOISE 

Power gating saves the standby outpouring current by 

turning-off the high-VTH sleep transistors throughout sleep 

amount. Sleep amount ends up in charging of VGND rail up 

to VDD voltage. The charge keep at VGND rail creates 

massive voltage fluctuations throughout mode transitions. 

Figure 3: shows the power/ground bounce noises in power 

gating technique. R, L and C area unit the parasitic electrical 

device, parasitic inductance, and parasitic capacitance of the 

package. Power and ground bounces occur close to real VDD 

and real GND rails, severally. These 2 bounces area unit twin 

in nature. GBN are often controlled by dominant the keep 

charge at VGND rail. There are varieties of studies to cut back 

GBN throughout mode transitions. Various authors have 

projected completely different semiconductor level power 

gating structures. 

 A multi-mode power gating approach is employed 

to avoid wasting the outpouring current and retain the states 

of logic circuits [5]. During this approach, associate 

intermediate high-VTH PMOS park transistor junction 

semiconductor electronic transistor semiconductor device 

semiconductor unit semiconductor is connected in parallel to 

high-VTH footer sleep transistor for minimizing the GBN 

iatrogenic by mode transitions. Associate intermediate park 

mode is introduced between the sleep and active modes. The 

park transistor junction semiconductor electronic transistor 

semiconductor device semiconductor unit semiconductor is 

turned-on before activation of sleep transistor to drive the 

circuit in intermediate park mode. VGND rail is discharged 

up to VTH of park semiconductor. The configuration is tri-

mode with run/idle (normal), park (state retention), and cold 

(cut-off) states. 3 completely different approaches area unit 

won’t to minimise the result of GBN [6]. Initial approach 

deals with managing VGS voltage therefore, dynamic VDS 

voltage of sleep semiconductor. Sleep semiconductor is 

feeble turned-on throughout relaxation amount, till its VDS is 

significantly reduced then fully turned-off with VGS = GND. 

Second approach changes the scale of sleep semiconductor 

dynamically. Third approach controls the number of charge 

cornered at the inner parasitic hundreds by means that of 

charge sharing result. Further transistors area unit needed to 

manage the charge equipped to the logic circuit throughout 

mode transitions. A GBN reduction power gating structure 

has been projected by combining the said 3 approaches [7]. 

 A low-VTH MOSFETs in power gating structure is 

extended in ultra-low voltage region [8]. 2 VGND lines area 

unit adopted with series connected low-VTH footer 

transistors. These series connected footer transistors suppress 

the push current generated at sleep to active transitions time. 

The prime advantage of the structure is step-down of 

outpouring power because of stack result whereas 2 virtual 

lines compensate the reduced performance. Associate 

intermediate relaxation mode to step by step leave the charge 

keeps on the virtual lines has been projected. GBN is shifted 

to a different active circuit block through the shared ground 

distribution network with or while not sleep transistors. 

MTCMOS block are often divided into multiple MTCMOS 

subblocks. Throughout mode transitions from sleep to active, 

massive fast current is created because the VVDD line 

capacitors area unit being charged and VGND line capacitors 

area unit being discharged through the sleep transistors. 

Voltages of the inner nodes of low-VTH active logic circuit 

vary counting on the inputs old by every gate [10]. 

 VTH standardization methodology has been 

discovered to minimise the height power/ground bounce 

noise with smaller sleep transistors [10]. Low-VTH has 

hyperbolic the speed of sleep to park mode transitions. Low-

VTH park semiconductor decreases the VGND line voltage 

because of lower resistance so a lesser voltage swing seems 

at the VGND line in park to active mode transitions. Dynamic 

standardization of VTH of park semiconductor with forward 

body bias suppresses the activation noise and delay for 

various modes of operation. 3 completely different stages of 

internal nodes were discovered throughout mode transitions 

[11]. Current flowing through sleep semiconductor are often 

minimized once the gated block is in meta-stable amount of 

operation by quickly increasing the potential of VDD rail 

once there aren't any short-circuit current ways within the 

logic block. The ability gating circuit uses feedback signals 

to limit the transitions in these 3 states. A triple-phase sleep 

signal slew rate modulation was explored. Sleep signal directs 

the GBN so dynamic adjustment of the sleep signal, 

somewhere quick and somewhere slow, in power gating 

circuits improves GBN.[11] 
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Fig. 3: Power & Ground Bounce Noises in Power Gating 

Technique [2]. 

V. RELATED WORK 

In this work different researcher studied different papers , 

these are as Brajmohan Baghel et.al.(2017) have studied 

Multi-threshold CMOS (MTCMOS) technology is an 

effective sub-threshold leakage power reduction method in 

CMOS circuits, which satisfies high-performance and low-

power design requirements. The optimization of virtual 

supply network plays an important role in MTCMOS low-

power design. In modern high performance systems-on-chips 

(SoCs), more than 40% of the total active mode energy can 

be dissipated due to the leakage currents [1]. With more 

transistors integrated on-die, leakage currents will soon 

dominate the total energy consumption of high performance 

SoCs. This paper is based on leakage current and active 

power reduction in 10t structured pass transistor based single 

bit full adder using MTCOMS techniques for 45nm scale 

using cadence tool. A 20 ns access time and frequency 0.05 

GHz provide 45 nm CMOS process technology with 0.7 V 

power supply is employed to carry out 1-bit Full Adder.[1] 

Vijay Kumar Sharma et al.(2015) have Power gating is the 

most effective method to reduce the standby leakage power 

by adding header/footer high-VTH sleep transistors between 

actual and virtual power/ ground rails. When a power gating 

circuit transitions from sleep mode to active mode, a large 

instantaneous charge current flows through the sleep 

transistors. Ground bounce noise (GBN) is the high voltage 

fluctuation on real ground rail during sleep mode to active 

mode transitions of power gating circuits. GBN disturbs the 

logic states of internal nodes of circuits. A novel and reliable 

power gating structure is proposed in this article to reduce the 

problem of GBN. The proposed structure contains low-VTH 

transistors in place of high-VTH footer. The proposed power 

gating structure not only reduces the GBN but also improves 

other performance metrics. A large mitigation of leakage 

power in both modes eliminates the need of high-VTH 

transistors. A comprehensive and comparative evaluation of 

proposed technique is presented in this article for a chain of 

5-CMOS inverters. The simulation results are compared to 

other well-known GBN reduction circuit techniques at 22 nm 

predictive technology model (PTM) bulk CMOS model using 

HSPICE tool. Robustness against process, voltage and 

temperature (PVT) variations is estimated through Monte-

Carlo Simulations. [2] Pawar Chander et al. (2015) have 

studied full subtractor using MTCMOS technique design is 

proposed to reduce leakage power and ground bounce noise. 

Combinational logic has extensive applications in quantum 

computing, low power VLSI design and optical computing. 

Low-power design techniques proposed to minimize the 

active leakage power in nanoscale CMOS very large scale 

integration (VLSI) systems and an additional wait mode and 

extra header transistor is added in the circuit to reduce the 

ground bounce noise.[3]Vipin Kumar Sharma et al.(2015) 

have investigated Scaling of devices in CMOS technology 

leads to increase in parameter like Ground bounce noise, 

Leakage current, average power dissipation and short channel 

effect. FinFET are the promising substitute to replace CMOS. 

Ground bounce noise is produced when power gating circuit 

goes from SLEEP to ACTIVE mode transition. FinFET based 

designs are compared with MOSFET based designs on basis 

of different parameter like Ground bounce noise, leakage 

current and average power dissipation. HSPICE is the 

software tool used for simulation and circuit design.[4] 

Shashikant Sharma et al. (2013) have studied continuously 

scaling down leakage current is increasing exponentially. 

Multi-Threshold CMOS technique is a well-known way to 

reduce leakage current but it gives rise to a new problem i.e. 

ground bounce noise which reduces the reliability of the 

circuit and because of this circuit may incorrectly switch to 

the wrong value or may switch at the wrong time. Ground 

bouncing noise produced during sleep to active mode 

transitions is an important challenge in Multi-Threshold 

CMOS (MTCMOS) circuits. The effectiveness of noise-

aware forward body biased multimode MTCMOS circuit 

techniques to deal with the ground bouncing noise is 

evaluated in this paper. An additional wait mode is 

investigated to gradually dump the charge stored on the 

virtual ground line to the real ground distribution network 

during the sleep to active mode transitions. The peak 

amplitude of the ground bouncing noise is reduced by 93.28% 

and standby leakage current is reduced by 23.94% as 

compared to standard trimode MTCMOS technique. [5] 

Swati Mishra et al. (2013) have studied  Flash ADC is an 

important component for realization of high speed and low 

power devices in signal processing system .As technology 

scale down, leakage current becomes the most concerned 

factor. This paper reports the power gating technique to 

provide the reduction mechanism for suppressing the leakage 

current effectively during standby mode but it introduces 

ground bounce noise. We designed a “3” bit flash ADC with 

power gating technique to reduce leakage current and ground 

bounce noise in different mode of operation. This diode based 

power gating technique provides the reduction of leakage 

current in standby mode, and reduction of ground bounce 
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noise in sleep-to-active mode. The improved power gating 

technique provides 82% reduction in leakage current, and 

73% reduction in ground bounce noise as compared with 

conventional flash ADC. Flash ADC with diode based 

stacking power gating technique has been designed with the 

help of cadence tool at various supply voltages with 45 nm 

technology. [6] Chhavi Saxena et. al [2012] proposed a 

detailed analysis of benchmark circuit 74182 a high speed 

carry look ahead adder by using low leakage low ground 

bounce noise power gating techniques. Techniques stacking 

power gating, Diode based stacking power gating, and Diode 

based staggered phase damping technique reduces peak of 

ground bounce noise and standby leakage current effectively. 

Diode based staggered phase damping technique is identified 

as most effective technique with 99% reduction in ground 

bounce noise and 75% reduction in leakage current. To 

evaluate the effectiveness of the power gating techniques, the 

simulation has been performed using BPTM 45nm 

technology at room temperature with supply voltage of 0.7V. 

To do the performance analysis we have implemented lookup 

table (LUT) of benchmark circuit (74182) in Spartan-3ADSP, 

90nm FPGA, Virtex-5, 65nm FPGA, Virtex-6 LP, 40nm 

FPGA and Kintex-7 FPGA.[7] 

VI. RESEARCH PROBLEM 

There are different Problems that are given below: 

 The first Problem is the ground bounce noise in CMOS 

circuits. 

 The ultra-low voltage regime suffers the signal strength 

problem. 

 The Gate Diffusion Input requires twin well CMOS or 

silicon on insulator (SOI) process for fabrication. 

 The Another Problem is the Current leakage problem 

during the gates. 

 Another problem is the threshold loss problem. 

VII. RESEARCH METHODOLOGY 

The study of proposed GBONOR technique with past GBN 

reduction techniques. All experimental data were obtained at 

22 nm BSIM4 bulk CMOS PTM model using transistor’s 

effective channel length of 9 nm and effective channel width 

of 34 nm and NSUB = 6 × 1016/cm3. The nominal values of 

process parameters. 

 The scopes of reliability of circuits are calculated by 

the uncertainties of circuits. The uncertainties of circuits are 

decided by considering the statistical parameters of the 

performance metrics distributions. The performance metrics 

of circuits are characterized by the statistical data like mean 

(μ) and standard deviation (σ) values. The important quality 

of GBN reduction of GBONOR technique is verified for both 

input voltage levels. 

VIII. CMOS INVERTER 

The CMOS inverter is built using an n MOS – p MOS pair 

sharing a common gate. P channel transistor is used as pull 

up transistor and v channel transistor is used as pull down 

transistor. 

 
 When, Vin is less than the threshold of n MOS the n 

MOS turns off but p MOS turns on. The capacitor thus will 

be charged to supply voltage and we obtain equals to supply 

at output. 

 When, Vin is greater than the threshold of n MOS the 

n MOS turns on but p MOS turns off. The capacitor thus will 

be discharged to supply voltage and we obtain voltage equals 

to zero at output. 

 The advantages are CMOS inverters circuit 

dissipates power only during switching event and in the 

voltage transfer curve we observe sharp transition. But in 

fabrication extra process steps are required. 

 The MOS capacitor is not a widely used device in 

itself. However, it is part of the MOS transistor which is by 

far the most widely used semiconductor device. 

 The typical capacitance-voltage characteristics of a 

MOS capacitor with n-type body is given below, 

 
 Capacitance vs. Gate Voltage (CV) diagram of 

a MOS Capacitor. The flat band voltage (Vfb) separates the 

Accumulation region from the Depletion region. The 

threshold voltage (Vth) separates the depletion region from 

the inversion region. 

A. Algorithm Used 

1) Step 1: Start The program. 

2) Step 2: Set Voltage, frequency and Current. 

3) Step 3: Use Simulink to design CMOS invert circuit 

MOSFET. 

4) Step 4: Set Voltage and current. 

5) Step 5: Set Scop1 and scope 2 to get the output. 

6) Step 6: Add GBN noise in the signal. 

7) Step 7: Apply MOSFET simulation to remove that noise. 

8) Step 8: Apply Monticarlo to improve the results. 

9) Step 9: Calculate the different parameters. 

10) Step 10: Stop 
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IX. RESULTS 

This includes the final results of the research work that is to 

be implemented in the MATLAB. The different figures of the 

research works are given below 

 
Fig. 4: Simulation Diagram for Existing System 

 
Fig. 5: Simulation Diagram for Proposed System with 

MOSFET 

 
Fig. 6: Monticarlo Graph for MOSFET 

 

 
Fig. 7: Existing System Graph for Voltage and Current 

 
Fig. 8: Existing Model for Voltage and Time Etc. 

 
Fig. 9: Existing System for Gamma and Time 

 
Fig. 10:  Frequency Processing with Time 
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Fig. 11:  Thresholding vs. Gamma Correction 

X. CONCLUSION 

Ground bounce noise (GBN) is the large voltage fluctuations 

on real GND rail during sleep to active mode transitions of 

power gating circuits. GBN perturbs the logic states of 

internal nodes in active circuits and is a major issue in current 

ultra-low voltage sub threshold power gating circuits. A 

novel, low-VTH, and transistor level GBN reduction power 

gating technique is presented in this Research work. 

GBONOR technique is analysed comprehensively and 

comparatively with different available GBN reduction power 

gating Techniques. In this work inverter circuit is used to 

remove the noise using MATLAB Simulink toolbox. The 

existing work is compared with the proposed work. The 

attractive feature of GBONOR technique is the use of low-

VTH devices in place of high-VTH sleep transistor. It has 

energy efficient design and is particularly useful for ultra-low 

voltage applications in sub-threshold region. In this work 80 

% accuracy is achieved that is better than existing work. 

XI. FUTURE SCOPE 

In the future it is implemented with the help of real time 

system and some hardware components. It is also further 

implemented with the help of fault diagnosis in motor and any 

circuit. 
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