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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

The efficiency in merging wireless technology with monitoring health care is considerable 
since stretchy and wearable antennas have a crucial role to play. Such applications 
with regards to the healthcare that relies on the designing of this ear piece, where by 
electrical parts such as connectors, antennas, and circuits are incorporated to provide 
weightless, data collecting and transferring functions include, all elements of medical 
diagnostics, fitness and remote monitoring of patients. The integration of IoT in smart 
health system (IoT-SHS) achieves such goals as enhanced user experience without lowering 
pain tolerance ratios with high-performance materials and supply chain such as conductive 
materials and nanoparticles. In smart health care systems the wearable sensors would 
facilitate monitoring of such parameters as blood pressure, heart rates, glucose level. This 
allows medical attention to be received more speedily and aids in decreasing unnecessary 
patient appointments. The data picked up by the antennas parameters up to professionals 
in the work field making remote diagnosis with specific treatment. Better outcomes for 
health are also provided by the greater accuracy and reliability of data supplied through 
the combination of IoT-enabled devices connectable with flexible antennas. This paper 
presents some of the recent advances in flexible and wearable antennas for effective 
communication within smart healthcare networks. A perspective on future directions in 
wearable health technology development as well as the challenges related to design, 
material selection and integration strategies are presented.
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Introduction:

The interface of the wireless technology with the 
healthcare systems proved to be the most beneficial in 
terms of the growth of smart health care system.[1] One of 

the most interesting trends in health monitoring systems 
is the development of flexible and wearable antennas.[15] 
These antennas would allow for seamless and continuous 
transfer of data.[4] Due to their small size, flexibility, and 
adaptability to fit the human body, these antennas can 
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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.

Author’s e-mail: ishratzahanmukti16@gmail.com, ebad.eee.cuet@gmail.com, kou-
shikkumarbiswas13@gmail.com

How to cite this article:  Mukti IZ, Khan ER, Biswas KK. 1.8-V Low Power, High-Res-
olution, High-Speed Comparator With Low Offset Voltage Implemented in 
45nm CMOS Technology. Journal of VLSI Circuits and System Vol. 6, No. 1, 2024 (pp. 
19-24).

Journal of VLSI Circuits and Systems, ISSN: 2582-1458 Vol. 6, No. 1, 2024 (pp. 19-24) 

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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be highly advantageous for wearable devices such as 
medical sensors, smart watches, and fitness trackers.[3] 
Nanotubes and other nanomaterials as well as advanced 
materials such as conductive polymers and graphene 
enable manufacturers to produce reliable, aesthetically 
appealing, and easy to use flexible antennas.[12] The 
physical characteristics of the wearable medical devices 
also ensure that there is a high probability that the 
antennas would work correctly besides the movement or 
distortion of the patient.[2]

Such antennas could enable a real-time surveillance of 
critical health such as temperature, concentration of 
blood oxygen, glucose levels, heart beat rate etc.[6] for 
advanced health care systems.[5] Such devices allow the 
late stages of the disease to be reported instead of having 
to wait till the disease comes to advanced stages, thus 
serving as a means of preventive treatment.[11] In the 
process that includes these devices, patients and their 
imaging specialists can share data almost instantly.[13]  
Patients are benefiting from early intervention, regular 
and remote monitoring, and better personalized 
therapies.[7]

Contribution

• Apart from enhancing the mechanical flexibility 
and stretchability of the antennas, these materials 
provide top performance and long-term durability in 
dynamic surroundings, hence perfect for long-term 
healthcare uses.[16] 

• IoT-SHS demonstrate how flexible and wearable 
antennas enable wireless communication techno-
logies to be more seamlessly integrated into health 
monitoring systems.

• Making the healthcare sector an IoT enabling hub 
depends much on flexible antennas. This kind 
of antenna enables smart medical equipment to 
communicate data in real time, therefore enabling 
physicians to provide remote, customized therapy 
by means of smart equipment.

The remaining of this paper is structure as follows: In 
section 2, the related work of Flexible and Wearable 
Antennas is studied. In section 3, the proposed method 
of IoT-SHS is explained. In section 4, the efficiency of 
IoT-SHS is discussed and analysed. Finally, in section 5 
the paper is concluded with future work.[17]

Related Work

Machine Learning based Smart Healthcare system  
(ML-SHS):

The introduction of new mechanism applications 
is getting greater media attention as healthcare 

experiences an era of unheard-of digitalization. 
Including EHRs, telemedicine, mobile health, RPM, and 
wearables, technology is increasingly being included into 
healthcare delivery. Wearables and implants are already 
having a significant impact on healthcare systems all 
across the globe; new generations of highly sophisticated 
technologies are providing appropriate answers to 
the challenges in digital healthcare. Because of their 
characteristics and flexibility to transmit and receive 
in different human body regions by Segun, A. et al.,[14]  
antennas are essential for digitalizing healthcare.

Artificial Intelligence basedSmart Healthcare system 
(AI-SHS):

With motion of the chest wall, the proposed antenna-
sensor—2.4 GHz—can detect breathing patterns. Made 
of conductive thread and sewed into the material, the 
antenna is wearable and flexible. Researchers used both 
theoretical models and numerical 3D electromagnetic 
simulations to evaluate the antenna-sensor performance 
[8]. The findings revealed good impedance matching and 
effective signal transmission and reception capability of 
the antenna-sensor. Gobinath, A. et al., [9] calculated 
a SAR value for the proposed antenna-sensor that was 
found to be lower than the threshold for RF energy 
exposure regarded safe for humans.

Deep Learning basedSmart Healthcare system  
(DL-SHS):

Wearable antennas are fundamental component of body 
centric communication. These antennas have recently 
grabbed the attention of scientists and gained somewhat 
popularity due to their pleasing characteristics and 
possible uses. In the military, healthcare, sports, 
and identity validation, wireless body area networks 
(WBANs) serve important purposes. Comparatively to 
conventional antennas, close closeness to the human 
body influences the performance of these antennas. As 
well as return loss, gain, directity, bandwidth, radiation 
pattern, and efficiency, tissue coupling and absorption 
influence the Specific Absorption Rate (SAR). Three 
further design factors that can be absolutely important 
for these antennas by Ali, U. et al., [10] are size, power 
consumption, and speed.

Proposed Method:

In an IoT-based smart healthcare system, flexible 
antennas on wearable devices drives remote patient 
monitoring. It monitors blood pressure, glucose, vital 
indicators including pulse by combining medical tools. 
Cloud systems manage data; wireless technologies 
subsequently enable distribution of it. Real-time 
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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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comments provide quick actions, effective power use, 
and consistent communication.

A smart healthcare Internet of Things (IoT) system 
meant to make advantage of wearable and flexible 
antennas. Remote patient health monitoring made 
possible by the healthcare provider system makes use 
of a cloud platform and an internet of things gateway. 
These wearable medical devices track physiological 
factors like pulse rate, blood pressure, and glucose 
levels by use of flexible antennas. Once data has been 
modulated and encoded as signals, data storage and 
analytics handles it. Data transmission in the Internet 
of Things (IoT) depends on wireless technologies like Wi-
Fi, Bluetooth, and 5G. Techniques for energy harvesting 
and power control increase efficiency in power use. 
Figure 1 shows real-time feedback and control to help 
healthcare practitioners and their patients to have 
efficient communication.

Combining several medical tools—including 
thermometers, echocardiograms, and pulse oximeters—
the system lets one monitor a patient’s health in real 
time. Among other important measurements, these 
devices record the patient’s temperature, heart rate, 
and oxygen saturation levels. Before forwarding the 
signals on to ensure accuracy, a processing unit examines 
and conditions them. Following processing, the data is 
delivered across the Internet of Things (IoT), enabling 
remote patient monitoring by healthcare providers. 
Patients and medical professionals may monitor vital 
signs and other health indicators by means of the Mobile 
Monitoring app. Signal generating technologies enable 
timely interventions; likewise, they provide reliable 
communication and efficient transmission demonstrated 
in figure 2.

The approach provides continuous health monitoring 
by means of wearable devices using bending antennas.  

Fig.1: Wearable Antenna in Healthcare Devices
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can operate on a nominal supply of 1.8 V. The comparator offset voltage was elevated 
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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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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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Wi-Fi, Bluetooth, 5G powers measuring, processing, and 
vital sign transmissions across IoT devices. A smartphone 
app records real-time for patients as well as for 
physicians. Strong communication and energy-efficient 
architecture provide correct data flow and quick medical 
reactions.

1.	 Result and Discussion:

Figure 3: Analysis of Healthcare Improvements

Smart healthcare solutions employing flexible and 
wearable antennas greatly improve patient care 
by allowing continuous and real-time monitoring of 
important health data. Early problem detection made 
possible by this technology allows customized treatment 
programs, remote medical professional monitoring, 
Reducing healthcare expenses, increasing the use of 
preventative treatment, and streamlining data exchange 
between wearable devices and healthcare professionals 
helps to improve patient outcomes and efficiency of 
healthcare delivery.

Smart healthcare systems using flexible and wearable 
antennas significantly increase the accuracy of therapy 
by allowing continuous and real-time monitoring of 
patient health data. These antennas guarantee that 
data provided by wearable devices reaches doctors 

Fig. 2: Real-Time Health Monitoring System Using IoT

regularly and without mistake, therefore allowing quick 
and precise diagnosis. By means of healthcare providers, 
real-time data on important indicators including heart 
rate, blood pressure, and glucose levels may rapidly 
satisfy patients’ specific demands. The ability of this 
technology to increase intervention accuracy, reduce 
human error, and provide more focused and effective 
therapies helps to enhance patient outcomes.

Conclusion:

Flexible and wearable antennas are essential for 
the development of smart healthcare systems to 
provide reliable, real-time data transmission in health 
monitoring equipment. Designed from flexible materials 
including conductive polymers and nanomaterials, these 
antennas provide the long-term performance, comfort, 

Fig. 4: Analysis of Treatment Accuracy
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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.
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• 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.
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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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and durability needed for wearable technologies. They 
provide early identification, customized therapy, and 
speedy interventions by means of seamless connectivity 
between healthcare equipment and professionals, 
therefore providing remote monitoring of key health 
indicators.IoT systems may be even more effective when 
flexible antennas are combined with them. This helps in 
smart healthcare. From this follows better data flow and 
healthcare delivery. Though material choice and antenna 
design provide significant difficulties to be addressed, 
these developments offer considerable promise for 
enhanced patient care, lower healthcare expenses, 
and more advocacy for preventative healthcare. 
Just two ways flexible wearable sensors are already 
revolutionizing healthcare and will continue to do so as 
technology evolves are improved patient outcomes and 
more efficient healthcare administration.

Future Work:Improving performance, decreasing 
power consumption, and integrating with new wearable 
healthcare technology will be the goals of future research 
into flexible antenna design and material optimization. 
More sophisticated Internet of Things (IoT) connection 
technologies for smooth, real-time health data exchange 
and monitoring will also be the focus of future study.
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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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