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A. Operational Transconductance Amplifier
OTA is a fundamental component in the majority of 
analog circuits with linear input-output characteristics. 
It is essentially identical to conventional operational 
amplifiers in which differential inputs are present. The 
primary distinction between OTA and traditional OPAMP is 
that the output of OTA is in the form of current, while the 
output of conventional OPAMP is in the form of voltage. 
The comparator has two special properties.

• Input Swing
• Output Swing

Our target is a small change of ∆VGS as if we get a sharp 
digital output in the comparator. We know, Inverter has 
a very high gain. We make the OTA stage by connecting 
a differential amplifier with an Inverter. All the MOSFETs 

of the MOSFETs was increased to four times of the nominal 
length which has provided the design with a better Noise 
Figure, PSRR, Gain, and CMRR performance.

relAted work

Over decades, the design of a comparator has been 
implemented. With the use of various process technology, 
several researchers have produced a variety of acceptable 
comparator structures for a variety of applications.

Developed a three-stage voltage comparator 
concentrated on improving comparator sensitivity and 
total gain in this design. B. Prathibha et al.[2] suggested a 
three-stage CMOS comparator with a high-speed operation 
to gain a lower static & dynamic power dissipation and a 
smaller offset voltage. Satyabrata et al.[3] compare the 
traditional comparator to the latched and hysteresis-
based comparator. Zbigniew[4] presented the design of 
a comparator for a high-linearity flash ADC, which was 
realized in a 22nm FDSOI process with a 0.8V supply. The 
architecture of a pipelined ADC mismatch insensitive 
dynamic comparator.[5] High-resolution comparators have 
also been designed utilizing offset measurement and 
a cancellation technique involving dynamic latches.[6]  
Consequently, it was suggested to build a dynamic 
comparator with high accuracy and low offset.

This paper focused on the highly linear, low offset 
voltage, high resolution, and low power performance of the 
Comparator. The comparator design given in this paper is 
designed that can be used with flash ADC.

ArchItecture of compArAtor

The comparator circuit is the essential element of every 
ADC. The total performance of the ADC is determined by 
the properties and performance of the comparator. Fig. 
1 depicts the block diagram of the proposed comparator. 
This topology comprises two blocks in it.

• OTA Stage
• Output Stage

Up to the OTA, the stage amplification of analog input 
is performed. Then the buffer stage further amplifies to 
give a level as well as strengthen the OTA OUTPUT signal 
for load driving. After the output buffer stage, a digital 
signal is created on the output side. Fig. 2 depicts the 
schematic of the entire idea.

Fig. 1: Block diagram of the suggested Comparator
Fig. 3: Differential Pair, OTA Stage, and Current Mirror 

for The Comparator

Fig. 2: Schematic of the 45nm CMOS-based 
Comparator
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Abstract
Artificial Intelligence (AI) convergence and signal processing are changing the way 
Telecommunications work and it is happening now as the industry is undergoing a paradigm 
shift towards the new era of better efficiency and reliability, and better innovation. 
Through AI powered signal processing techniques, next generation telecommunications 
systems are emerging as key enablers of faster, more reliable communication networks 
as demand continues to grow. In this article, we explore how AI is changing the signal 
processing for telecommunication networks to reduce network performance and enable 
new application/services. Telecommunications have long relied on signal processing to 
transmit, receive and manipulate information carrying signals. At present, the analysis 
and modification of signals has been traditionally done using mathematical models 
and algorithms. While conventional methods still work great for basic communication 
networks, increasing complexity of modern networks, and exponential growth of data, 
have overwhelmed conventional methods.
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Introduction

There arise artificial intelligence, the ability to learn 
from enormous databases, from learning conditions. The 
current state of the art in AI powered signal processing 
techniques allow for the processing of complex, non linear 
problems that were previously intractable. The paradigm 
shift is making it possible for telecommunications 
companies to fine tune their networks, optimize the 
service quality and create innovative applications which 
were once impossible.[1-4]

Noise Reduction and Signal Enhancement with AI

Noise and interference are some of the most extraordinary 
challenges faced in telecommunications when it comes to 
degrading signal quality. It is found that AI algorithms can be 
used to solve this problem better than traditional methods 
is proven, and their noise reduction and signal enhancement 
capability is higher than the traditional methods.

Adaptive Noise Cancellation using Machine Learning

Large datasets of noisy signals can be trained onto 
machine learning models (i.e. deep neural networks) 
such that they learn optimal strategies for the noise 
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cancelling. Fixed filters have been up to now, these AI 
driven noise cancellers can learn to adapt to diverse 
types of noise and interference in real time to offer a 
more effective and flexible solutions.

Beamforming enhanced with AI for 5G Networks

AI is used in 5G to enable optimization of beam forming 
techniques, that focus wireless signals in particular 
directions to boost coverage and minimise interference. 
In the first instance, AI algorithms can take into account 
network conditions as well as user behaviors in order 
to dynamically adjust the beamforming parameters to 
maximize signal strength and minimize interference to 
enhance the network performance and users experience. 
Radio frequency spectrum is a limited resource, it 
ought to be properly managed to maintain the level 
of interference and optimize the use of resource. In 
telecommunications networks spectrum management 
and resource allocation are increasingly relying on AI.[5-8]

Cognitive Radio Networks

Such systems exploit wide opportunities and challenges 
related to the dynamic adaptation of intelligent sensing 
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AbstrAct

This paper presents the design of a comparator with low power, low offset voltage, 
high resolution, and rapid speed. The designed comparator is built on 45 𝑛𝑛𝑛𝑛 flip CMOS 
technology and runs 4.2 𝐺𝐺 samples per second at nominal voltage. It is a custom-made 
comparator for a highly linear 4-bit Flash A/D Converter (ADC). The outlined design 
can operate on a nominal supply of 1.8 V. The comparator offset voltage was elevated 
because of this mismatch. To compensate for the offset voltage, we followed a decent 
approach to design the circuits. Therefore, the offset voltage is reduced to 250𝜇𝜇𝜇𝜇. 
The designed comparator has a unity gain bandwidth of 4.2 𝐺𝐺𝐺𝐺𝐺𝐺 and a gain of 72𝑑𝑑𝑑𝑑 at 
nominal PVT, which gives us a considerable measure of authority. The dynamic power 
consumption of the comparator is 48.7𝜇𝜇𝜇𝜇. The layout of this designed comparator has 
been implemented, and the area of the comparator is 12.3 𝜇𝜇𝑛𝑛 × 15.75 𝜇𝜇𝑛𝑛. The re-
sults of pre-and post-layout simulations in various process, voltage, and temperature 
corners are shown.
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IntroductIon 
A comparator is a device that compares between two input 
signals, basically an input analog signal with a reference signal, 
and gives outputs in terms of a digital signal based on the result 
of the comparison. Comparators are widely used in various 
circuits, especially A/D converters (ADC). An ADC application 
is one that requires a quicker operating speed and reduced 
power consumption. They also aim for a reduced noise level and 
a lower offset voltage. The comparator is crucial in obtaining 
greater operating speeds and lower power consumption. The 
comparator we suggest is made using CMOS technology, which 
has strong noise immunity and low static power consumption. 
This article details the design of a comparator for use in a 
4-BIT FLASH ADC with a sampling rate of 4.2 GHz. In such a 
circumstance, the device’s accuracy should be no less than 
1/2 LSB. When the reference voltage and supply voltage are 
identical, the LSB value of an N-bit ADC is provided by the 
following formula:
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 LSB= {VDD/ (2) ^N} (1)

The desired comparator resolution is 112.5 mV for a 
4-BIT converter with a 1.8V supply voltage. In this work, 
we examine the design and operation of a current-based, 
low-power comparator. In order to gain more precision 
and minimize, a competent offset cancellation method has 
been implemented. In this comparator, super low threshold 
MOSFETs are used. In general, in a conventional MOSFET 
structure, the gate capacitance tends to show a higher 
value. For this reason, the threshold of the MOSFETs tends 
to be higher. One of the techniques to obtain a super low 
threshold of MOSFETs is to fabricate the MOSFETs with 
lower gate capacitance. As the gate capacitance is lower 
in these types of MOSFETs, the threshold voltage will 
reduce a lot which will give a better headroom for design, 
to have a great ICMR range, low power consumption, and 
large obtainable gain while keeping all the MOSFETs in 
saturation. SLVT MOSFETs allow doing that. Also, the length 
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and dynamic spectrum access, aided by cognitive radio 
platforms powered by AI. Machine learning algorithms 
are used to predict spectrum usage patterns and to 
make real time decisions on frequency allocation, with 
the resulting improvement in spectrum efficiency.

AI Driven Network Slicing in 5G and Beyond

The ability to slice network is a key feature of 5G and 
future networks, enabling the operator to create multiple 
virtual networks atop the same physical infrastructure. 
The allocation of network resources across these slices 
are being optimized using on Real Time demands and 
service requirements to maximize network capacity 
utilization and fulfill diverse quality of service (QoS) 
needs based on real time using AI algorithms.[9-13]

Fig. 1: Cognitive Radio Networks

Channel Estimation and Equalization with AI capacity.

As wireless environments become more challenging, 
maintaining reliable communication links requires accurate 
channel estimation, equalization. These processes are 
proving to be highly improved by AI techniques.

Channel Estimation Using Deep Learning

Even under complex, time-varying environments, we 
demonstrate that deep learning models can be trained 
to accurately predict channel characteristics. Resulting 
from the use of these AI driven channel estimators, their 
capacity to quickly and effectively adapt to changing 
channel conditions improves signal quality and reduces 
bit error rates.

Reinforcement Learning Based Adaptive Equalization

Adaptive equalizers are being developed with 
reinforcement learning algorithms to use the 

received signal as feedback, and then adapt their 
parameters in real time. The non linear channel 
distortions can be handled better by these AI powered 
equalizers than conventional linear equalizers due 
to better signal quality and better communication  
reliability.

Table 1: Artificial Intelligence Techniques Used in Telecom 
Signal Processing

Technique Functionality

Neural 
Networks

Neural networks are used for pattern rec-
ognition in telecom signals, enhancing the 
ability to detect and filter noise in data 
transmission.

Support Vector 
Machines

Support vector machines are employed for 
classifying telecom signal data, improv-
ing error correction and optimizing signal 
quality in real-time.

Decision Trees Decision trees are applied for deci-
sion-making processes in signal routing, 
helping optimize the allocation of band-
width and improve signal flow efficiency.

Reinforcement 
Learning

Reinforcement learning optimizes signal 
transmission in dynamic environments, 
adjusting parameters based on real-time 
feedback to enhance overall system per-
formance.

Deep Learning Deep learning techniques are used to im-
prove signal processing by recognizing 
complex patterns in telecom data, lead-
ing to more accurate predictions and data 
recovery.

Genetic 
Algorithms

Genetic algorithms are employed for op-
timizing the parameters of telecom sig-
nal processing systems, enabling efficient 
search for optimal configurations.

Network Optimization and Predictive Maintenance

Telecommunications networks are challenged by ever 
evolving and multiplying services, the proliferation of 
wireless devices, and increasingly sophisticated users, 
demanding rapid, transparent and adaptive adaptation 
to those changes.

Predictive Maintenance: Driven by AI

Machine learning models can go beyond and analyze 
large amounts of network data to predict equipment 
failure and degradation in performance before impacting 
service quality. Using this predictive maintenance 
approach, operators are able to schedule less downtime 
and more efficiently perform maintenance activities, 
increasing network reliability overall.
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Over decades, the design of a comparator has been 
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comparator structures for a variety of applications.
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realized in a 22nm FDSOI process with a 0.8V supply. The 
architecture of a pipelined ADC mismatch insensitive 
dynamic comparator.[5] High-resolution comparators have 
also been designed utilizing offset measurement and 
a cancellation technique involving dynamic latches.[6]  
Consequently, it was suggested to build a dynamic 
comparator with high accuracy and low offset.

This paper focused on the highly linear, low offset 
voltage, high resolution, and low power performance of the 
Comparator. The comparator design given in this paper is 
designed that can be used with flash ADC.
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The comparator circuit is the essential element of every 
ADC. The total performance of the ADC is determined by 
the properties and performance of the comparator. Fig. 
1 depicts the block diagram of the proposed comparator. 
This topology comprises two blocks in it.

• OTA Stage
• Output Stage

Up to the OTA, the stage amplification of analog input 
is performed. Then the buffer stage further amplifies to 
give a level as well as strengthen the OTA OUTPUT signal 
for load driving. After the output buffer stage, a digital 
signal is created on the output side. Fig. 2 depicts the 
schematic of the entire idea.
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Fig. 2: Schematic of the 45nm CMOS-based 
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AI powered Real-Time Network Optimization

Network performance metrics can be continuously 
monitored by AI algorithms, and network parameters 
can continuously be adjusted by the AI algorithms to 
optimize performance. This real time optimisation can 
improve network congestion, provide network load 
balancing and generally improve the quality of service 
for users.

Improved Security and Fraud detection

Due to the ever increasing complexity and 
interconnectivity of telecommunications network, the 
security of such network, detection of fraud and other 
guilty activities has become more difficult. Network 
security as well as fraud detection capabilities are among 
new possibilities to illustrate how AI is now playing a 
crucial role.[14-17]

Intrusion Detection Systems Using Artificial 
Intelligence

Applied network traffic patterns to detect anomalies 
and potential security threats in the real time. However, 
AI driven intrusion detection systems are increasingly 
powerful in predicting and responding to sophisticated 
cyber attacks more effectively than conventional rule 
based systems.

Deep Learning for Fraud Detection

Due to the capability of deep learning models to 
analyse large volumes of call data records and other 
telecommunications data, it is possible through the 
process of deep learning models to identify patterns 
indicating non-legitimate activities. Frankly speaking 
these AI based fraud detection system can learn with 
new fraud problem and can be more accurate and timely 
than the conventional way.

Quality of Experience (QoE) Management by AI

Telecommunications providers put a high importance on 
a high quality of experience for users. Our discussion 
shows how AI is enabling new and more sophisticated 
approaches to QoE management whereby operators can 
more proactively adapt to issues and improve service 
delivery.

Predictive QoE Modeling

Knowing different network and user related factors, 
machine learning models can predict the quality of 
experience for different services and applications. 
Through the use this predictive approach, operators 

are able to take preemptive actions to ensure high QoE 
levels and to avoid customer dissatisfaction.[18-19]

Content Caching and Delivery Powered by  
the AI

The content caching and delivery strategies can be 
further optimized using the user behavior patterns and 
the content popularization trends by AI algorithms. An 
intelligent caching approach to this can reduce network 
congestion and speed content deliverance as well as 
improve user experience.[20-23]

Fig. 2: Content Caching and Delivery Powered  
by the AI

An Advanced Signal Processing for IoT and Edge 
Computing

IoT devices proliferation and emerging edge computing 
are shaping new signals processing challenges and 
opportunities in telecommunications. More efficient 
and intelligent signal processing at the network edge is 
becoming possible due to AI.

Introduction of lightweight AI models for IoT devices

This work is focused on compact, energy efficient AI 
models that can run on resource constrained IoT devices. 
They offer us lightweight models for intelligent signal 
processing and decision making at the edge, that do not 
require continual communication to centralized servers, 
for efficient system as a whole.

Distributed Signal Processing Using Federated Learning

By using techniques that soften the federated learning 
paradigm, AI models can be trained across multiple edge 
devices by training across them without centralizing 
all the data. This still benefits from the collective 
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circuits, especially A/D converters (ADC). An ADC application 
is one that requires a quicker operating speed and reduced 
power consumption. They also aim for a reduced noise level and 
a lower offset voltage. The comparator is crucial in obtaining 
greater operating speeds and lower power consumption. The 
comparator we suggest is made using CMOS technology, which 
has strong noise immunity and low static power consumption. 
This article details the design of a comparator for use in a 
4-BIT FLASH ADC with a sampling rate of 4.2 GHz. In such a 
circumstance, the device’s accuracy should be no less than 
1/2 LSB. When the reference voltage and supply voltage are 
identical, the LSB value of an N-bit ADC is provided by the 
following formula:
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The desired comparator resolution is 112.5 mV for a 
4-BIT converter with a 1.8V supply voltage. In this work, 
we examine the design and operation of a current-based, 
low-power comparator. In order to gain more precision 
and minimize, a competent offset cancellation method has 
been implemented. In this comparator, super low threshold 
MOSFETs are used. In general, in a conventional MOSFET 
structure, the gate capacitance tends to show a higher 
value. For this reason, the threshold of the MOSFETs tends 
to be higher. One of the techniques to obtain a super low 
threshold of MOSFETs is to fabricate the MOSFETs with 
lower gate capacitance. As the gate capacitance is lower 
in these types of MOSFETs, the threshold voltage will 
reduce a lot which will give a better headroom for design, 
to have a great ICMR range, low power consumption, and 
large obtainable gain while keeping all the MOSFETs in 
saturation. SLVT MOSFETs allow doing that. Also, the length 
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intelligence of the network while making more privacy 
preserving and efficient distributed signal processing 
possible in IoT networks.

Speech and Audio Processing by AI

Speech and audio processing in telecommunications is 
being revolutionized by AI and speech and audio quality 
are improved through more natural and efficient voice 
based interactions in challenging environments.

Speech Recognition and Synthesis

Experimental Evidence of Advanced Speech 
Recognition and Synthesis

Over the past few years, speech recognition and 
synthesis systems have improved dramatically in 
accuracy and naturalness with the help of deep learning 
models. Aided by the power of these AI engines, these 
voice interfaces are becoming more and even more 
sophisticated in benefiting the telecommunications 
business by facilitating use of articulable voice services 
and applications.[24]

Audio Quality Improvement Supported by AI

In real time, audio signals can be analyzed to find and 
eliminate background noise, improve clarity of speech 
and increase audio quality. In mobile and conferencing 
applications, these AI driven audio processing techniques 
are particularly valuable.

Integrated Network Planning and Optimization

AI is fundamentally changing the way telecommunications 
networks are planned, designed and optimized to better 
and more economically deploy network.

AI-Driven Network Planning

Network infrastructure can be optimally placed based 
on various factors such as terrain, population density 
and traffic pattern via machine learning models. Using 
this AI powered approach, network design could be more 
efficient and coverage would be better (Table 2).

Automated Network Configuration and Optimization

Network performance is monitored by AI algorithms 
resolutely and the configurations of the network set would 
be adjusted automatically to optimize the performance 
and resource utilization. This self-optimizing method 
reduces the need for manual intervention significantly, 
and increases overall network efficiency.

Satellite Communications with AI

Alternative application domains where artificial 
intelligence is also insinuating itself include satellite 
communications, providing unique solutions to problems 
and bringing new capabilities to this domain.

Resource allocation and Intelligent Beam Hopping

Satellite resource allocation can be optimally planned 
using real time demand and atmospheric conditions 
based on AI’s optimization of frequency bands and power. 
Such intelligent resource management both improves 
efficiency and capacity of satellite communication 
systems.

Analysis of Ground Constellations, with Applications to 
AI-Enhanced Signal Processing for LEO Constellations

The rapid movement and ever changing network topology 
make Low Earth Orbit (LEO) satellite constellations 
unique from the other radio communications that we 
address in the rest of this thesis. These challenges are 

Table 2: Artificial Intelligence in Telecom Signal Processing

Benefit Advantage

Improved Signal Quality Improved signal quality is achieved through AI algorithms that reduce noise, distortion, and interfer-
ence, resulting in clearer communication.

Real-Time Processing Real-time processing capabilities of AI ensure quick decision-making and signal adjustment, which is 
essential for uninterrupted communication in telecom networks.

Bandwidth Optimization Bandwidth optimization helps in managing network traffic, reducing congestion, and ensuring that 
signal data is efficiently transmitted with minimal latency.

Error Detection and 
Correction

Error detection and correction techniques enabled by AI enhance data integrity, automatically identi-
fying and correcting signal errors during transmission.

Network Efficiency Network efficiency is maximized by AI algorithms that dynamically adjust network resources to balance 
load and improve performance in congested conditions.

Predictive Maintenance Predictive maintenance powered by AI helps identify potential failures in signal transmission systems, 
enabling timely intervention and reducing downtime.
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concentrated on improving comparator sensitivity and 
total gain in this design. B. Prathibha et al.[2] suggested a 
three-stage CMOS comparator with a high-speed operation 
to gain a lower static & dynamic power dissipation and a 
smaller offset voltage. Satyabrata et al.[3] compare the 
traditional comparator to the latched and hysteresis-
based comparator. Zbigniew[4] presented the design of 
a comparator for a high-linearity flash ADC, which was 
realized in a 22nm FDSOI process with a 0.8V supply. The 
architecture of a pipelined ADC mismatch insensitive 
dynamic comparator.[5] High-resolution comparators have 
also been designed utilizing offset measurement and 
a cancellation technique involving dynamic latches.[6]  
Consequently, it was suggested to build a dynamic 
comparator with high accuracy and low offset.

This paper focused on the highly linear, low offset 
voltage, high resolution, and low power performance of the 
Comparator. The comparator design given in this paper is 
designed that can be used with flash ADC.

ArchItecture of compArAtor

The comparator circuit is the essential element of every 
ADC. The total performance of the ADC is determined by 
the properties and performance of the comparator. Fig. 
1 depicts the block diagram of the proposed comparator. 
This topology comprises two blocks in it.

• OTA Stage
• Output Stage

Up to the OTA, the stage amplification of analog input 
is performed. Then the buffer stage further amplifies to 
give a level as well as strengthen the OTA OUTPUT signal 
for load driving. After the output buffer stage, a digital 
signal is created on the output side. Fig. 2 depicts the 
schematic of the entire idea.

Fig. 1: Block diagram of the suggested Comparator
Fig. 3: Differential Pair, OTA Stage, and Current Mirror 

for The Comparator

Fig. 2: Schematic of the 45nm CMOS-based 
Comparator
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being addressed with the development of AI techniques 
to reduce handovers between satellites, and improve 
LEO communications signal quality.

Future Trends and Challenges

Even if AI is constantly growing older, it will continue 
to have greater impact on the signal processing in 
telecommunications. Some key trends and challenges to 
watch include:

Signal processing with Quantum AI

New AI algorithms may emerge for solving complex signal 
processing problems which are intractable to classical 
computers because of the emergence of quantum 
computing. Quantum AI could seemingly rework societies 
such as cryptography and secure communications.

AI for Regulatory Compliance_Explainable AI

With the increasing use of AI in critical telecommunications 
infrastructure, we will see an increased demand for 
explainable AI models that support transparency and 
responsibility over the decision making processes.

AI-Driven 6G Network Design

As super-fast, low latency communications and 
increasingly sophisticated applications like holographic 
telepresence, and brain computer interfaces continue 
to develop, producible smart network design and 
optimization is called for and where AI can be expected 
to be a central part of the networks of the future.

Conclusion

The joining of artificial intelligence with signal 
processing is revolutionize telecommunications both in 
terms of innovation and efficiency. AI is revolutionizing 
the telecommunications industry from state-of-the-
art applications and services to enhance network 
performance and security. With these technologies 
continuing to improve, we can anticipate even farther 
reaching advancements than ever before in the events 
that will radically transform global communication. 
However, these are serious challenges, including rising 
energy consumption in AI algorithm, protecting the 
privacy and security of AI systems, and designing AI model 
would cover them well in a highly dynamic and complex 
telecommunications. Nevertheless, the implications for 
AI enhanced signal processing in telecommunications 
are huge with the capability of offering faster, more 
reliable, and more intelligent communication networks 
that underpin the digital economy of tomorrow. 

Together, researchers, engineers, and industry leaders 
are consistently setting the boundary further and further 
while advancing AI and signal processing for smooth, 
intelligent communication around the world .
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AbstrAct

This paper presents the design of a comparator with low power, low offset voltage, 
high resolution, and rapid speed. The designed comparator is built on 45 𝑛𝑛𝑛𝑛 flip CMOS 
technology and runs 4.2 𝐺𝐺 samples per second at nominal voltage. It is a custom-made 
comparator for a highly linear 4-bit Flash A/D Converter (ADC). The outlined design 
can operate on a nominal supply of 1.8 V. The comparator offset voltage was elevated 
because of this mismatch. To compensate for the offset voltage, we followed a decent 
approach to design the circuits. Therefore, the offset voltage is reduced to 250𝜇𝜇𝜇𝜇. 
The designed comparator has a unity gain bandwidth of 4.2 𝐺𝐺𝐺𝐺𝐺𝐺 and a gain of 72𝑑𝑑𝑑𝑑 at 
nominal PVT, which gives us a considerable measure of authority. The dynamic power 
consumption of the comparator is 48.7𝜇𝜇𝜇𝜇. The layout of this designed comparator has 
been implemented, and the area of the comparator is 12.3 𝜇𝜇𝑛𝑛 × 15.75 𝜇𝜇𝑛𝑛. The re-
sults of pre-and post-layout simulations in various process, voltage, and temperature 
corners are shown.
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IntroductIon 
A comparator is a device that compares between two input 
signals, basically an input analog signal with a reference signal, 
and gives outputs in terms of a digital signal based on the result 
of the comparison. Comparators are widely used in various 
circuits, especially A/D converters (ADC). An ADC application 
is one that requires a quicker operating speed and reduced 
power consumption. They also aim for a reduced noise level and 
a lower offset voltage. The comparator is crucial in obtaining 
greater operating speeds and lower power consumption. The 
comparator we suggest is made using CMOS technology, which 
has strong noise immunity and low static power consumption. 
This article details the design of a comparator for use in a 
4-BIT FLASH ADC with a sampling rate of 4.2 GHz. In such a 
circumstance, the device’s accuracy should be no less than 
1/2 LSB. When the reference voltage and supply voltage are 
identical, the LSB value of an N-bit ADC is provided by the 
following formula:
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 LSB= {VDD/ (2) ^N} (1)

The desired comparator resolution is 112.5 mV for a 
4-BIT converter with a 1.8V supply voltage. In this work, 
we examine the design and operation of a current-based, 
low-power comparator. In order to gain more precision 
and minimize, a competent offset cancellation method has 
been implemented. In this comparator, super low threshold 
MOSFETs are used. In general, in a conventional MOSFET 
structure, the gate capacitance tends to show a higher 
value. For this reason, the threshold of the MOSFETs tends 
to be higher. One of the techniques to obtain a super low 
threshold of MOSFETs is to fabricate the MOSFETs with 
lower gate capacitance. As the gate capacitance is lower 
in these types of MOSFETs, the threshold voltage will 
reduce a lot which will give a better headroom for design, 
to have a great ICMR range, low power consumption, and 
large obtainable gain while keeping all the MOSFETs in 
saturation. SLVT MOSFETs allow doing that. Also, the length 
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