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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

“Web Series” has exploded in fame thanks to the ever-expanding capabilities of 
“wireless network technology”, which has shifted the spotlight of studies on mobile and 
contemporary communication to the phenomenon that is driving this trend. “Web Series” 
study heavily relies on analyzing the causes of the fame, which is a vital part of media 
impact research. Nevertheless, in this age of huge data, the original click-through rate 
measuring technique fails to accurately determine why online dramas are so popular, 
and the issue remains unsolved. Hence, this research suggests a wireless network-based 
analytic model to examine the uses and gratifications theory’s viewpoint on the popular 
reasons for the “Web Series”’ appeal. To begin, we employ “wireless network technology” 
to compile “Web Series” data communication rates; next, we make decisions based on 
popular techniques and explanations for data characteristics; and last, we exclude “Web 
Series” data that isn’t important to our judgment. Subsequently, the communication rate 
of data and structure of the online drama are evaluated in the analysis of the results. The 
click-through rate measuring approach is used to ascertain the factors contributing to the 
probability of occurrence. The simulation test results and analysis indicate that “wireless 
network technology” may enhance the accuracy of determining the factors contributing 
to the fame of “Web Series” by 90.3%. It can also calculate the time needed for cause 
analysis and identify the causes for various sorts of “Web Series” content and formats. 
Lastly, it can meet the requirements of “Web Series” cause analysis.
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Introduction

“Web Series” production and the old method of 
communicating with television programs have both been 
impacted by the rise of “wireless network technology”.[1]  
Scholars both at home and abroad place a premium 
on studying the media impact of “Web Series”, 
particularly in relation to identifying and capitalizing 
on the factors that contribute to the show’s massive 
fame. The publicity technique accounted for 50.36 per 
cent of the online drama process in 2020–2022, which 
is 424 times more than in the early stage of China’s 

deployment (based on the internet) in 1998,[3] according 
to survey data from 2020–2022. On the other hand, the 
relevant organizations are inaccurate when it comes 
to estimating the fame of “Web Series”, and the poor 
satisfaction rate of online fame reveals why online fame 
is so random.[4] News organizations are now faced with 
the challenge of determining the true fame of online 
dramas and developing an efficient method to determine 
their causes. Despite “Web Series”’ widespread fame, 
video databases, and node communication capabilities, 
the underlying data architecture and quantification of 
the data set are difficult.[5] Understanding the appeal 
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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 

27

Pei Cao and Jamilah Binti Jamal : The Role of “Wireless Network Technology” in Analysis of the Reasons for the Fame of  
Chinese “Web Series” in the Big Data Era

of online plays is next to impossible.[2] The reasons 
for the appeal of “Web Series” in many domains, 
such as mathematics,[6] politics, news, computers, 
and communication, are intricate and ever-changing, 
making their research and creation a challenging task. 
We employ “wireless network technology” to cluster 
massive data, delete data, and examine the causes of 
online drama fame across a variety of communication 
techniques and complicated data sets. The root cause is 
examined, and Figure 1 displays the particular outcomes 
of the process. 

N
et

w
or

k 
dr

am
a 

m
od

e
O

nl
in

e 
dr

am
a 

co
nt

en
t

Tr
en

d 
of

 o
nl

in
e 

dr
am

a
C

au
se

s o
f 

on
lin

e 
dr

am
a

Top 10 online dramas
Reasons for the popularity of export 

online dramas

Judge the comprehensive 
access level of online dramas

Network drama node access 
statistics

Video database call rate

Whether it spreads widely

Communication form of online drama 
structure

No Record the content, mode, potential and 
other indicators of online dramas

Yes

Analyze the key reasons for the 
popularity of online dramas

Standardization of online 
drama data structure

Fig. 1: The Reasons for the Fame of “Web Series”

As for its speed and ease of use, “wireless network 
technology” can comprehend the complete 
communication of “Web Series” kinds and “Web Series” 
data.[7] It is also possible to set up modules based on 
algorithms to evaluate and gather data, effectively 
realizing the intelligence of communications wirelessly. 
Online ratings, reason evaluations, and the veracity 
of “Web Series” sorts are all checked by conducting 
thorough excavations of “Web Series” reasons.[8] It 
has been attempted by some researchers to match 
the reasons for the success of online dramas by using 
wireless network technologies and clever algorithms.[10] 
According to the findings, online dramas’ fame may be 
understood by combining “wireless network technology” 
with sophisticated algorithms,[11] but vast volumes of 
data are still too much for them to handle. Information 
technology includes wireless network technologies. It has 
significant applications across many societal domains. 
Nevertheless, issues like data loss and distortion occur 
during communication via wireless networks, and the 
realization of complicated unstructured data processing 
is not possible.[12] Simultaneously, “wireless network 
technology” may analyze the fame of “Web Series” 
through initial cause examination and deal with the 
link between various kinds of “Web Series” and their 
fame.[13] Also, a complete communication algorithm is 
created by integrating wireless network technologies 
with additional databases, Bayesian, genetic, and other 
traditional algorithms.[14] Through the use of “wireless 
network technology”, it is possible to achieve the fitting 

of “Web Series” genres and trends, as well as to combine 
“Web Series” trends with genres;[15] pairing is used to 
validate the judgment. In terms of “wireless network 
technology”’s assessment of what makes “Web Series” 
so popular, the primary points are as follows: 1) Using 
internal databases like Tencent and iQiyi, validate the 
sorts of “Web Series”, reasoning drama series, suspense 
drama series, idol drama series and so on, and clarify 
their respective types. After that, make a note of 
the P2P point, communication method, popular click 
rate and data type of the “Web Series”. 2) Check the 
outcomes with other approaches, compare the types of 
“Web Series” from diverse contact points, viewing time, 
number of “Web Series” collections, and so on.[17] Then, 
use the aforementioned indicators to verify and judge the 
kinds of “Web Series”, which should speed up the reason 
calculation. To fully understand why online dramas are 
so popular, it is not possible to conduct fair comparisons 
with other mediums because of the influence of outside 
forces.[18]

The utilization of “wireless network technology” 
necessitates the combination of structured and 
unstructured data as well as the validation of semi-
structured data, and the case data is already very 
complicated. Complexity permeates every step of the 
analysis; 3) Work in tandem with other smart algorithms 
like the “ant colony algorithm” and the “Bayesian 
algorithm” to study “Web Series”, their kinds and 
causes, and to make better, more reasonable judgments 
about why “Web Series” are popular. Impact of “wireless 
network technology” on implementation. Ultimately, 
smart algorithms can enhance “Web Series” data and 
compensate for the limitations of “wireless network 
technology”, even though previous iterations of this 
technology could only do preliminary calculations on 
the data related to the reasons why “Web Series” was 
so popular. The results were far from satisfactory, and 
it was simply not feasible to accomplish calculations 
on extremely large and complicated datasets. In this 
paper, we try to put “wireless network technology” and 
smart algorithms to work by calculating the reasons why 
“Web Series” are so popular, analyzing the prevalent 
arguments and reasons for “Web Series”’ fame, and 
coming up with a set of calculation-based results for 
attaining fame-reasoning. The goal is to encourage the 
progress of popular approaches for “Web Series”.

Related Concepts

“Wireless Network Technology”

The utilization of “wireless network technology” allows 
for the collection and classification of online drama 
data, which in turn allows for the analysis of correlations 
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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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and the assurance of a comprehensive genre. The 
association, analysis, and screening of vast data allow 
“wireless network technology” to accomplish the study 
of the reasons for the fame of online plays in the age 
of big data.[19] Data that is structured, data that is 
unstructured, and the most common methods of data 
coupling in web plays may all be evaluated by “wireless 
network technology”. There has been little investigation 
on the factors contributing to the success of web plays, 
despite the widespread usage of wireless network 
technologies in modern network communication. The 
following are the outcomes of an analysis of the filter 
circumstances and large data environment of “wireless 
network technology”, which should be done for a more 
precise cause analysis: 

Data collection “Web Series”: equation 1 contains the 
type of “Web Series” ijx , the communication mode ijy , 
the data association function ( )i jx xϕ ⋅ , drama fame 
and key point iiζ , simultaneously, the procedure of 
“Web Series” data collection;

  
 

, ,
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random variation of “Web Series”; 
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≥whose value is a constraint. 

A popular method for “Web Series”: The fame function 
of “Web Series” is ( )Y x a⋅ , the ruling function of “Web 
Series” popular characteristics is ( )A x b⋅ , and the 
judgment of “Web Series” popular mode is shown in 
Equation (2).

 1
( )

( ) lim
1

n

j

x

y b
A x b

n

ϕ
=
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⋅
⋅ =

−

∑    （2）

Reasons for the fame of “Web Series”: in equation 3 
ahead, the reason for the admiration/fame or fame is

itx  the verdict function of the trend ( )F x and the 
verdict of the reason for the admiration of “Web Series”. 

 2( , ( ) ) 2 ( )ij

it

y
F x f x a a

x
′= ⋅ +   （3）

The Big Data Era

“Big data” means using all available data rather than 
just a random selection; at its heart, it’s about making 
predictions via correlation analysis. “Information assets 

characterized by such a High Volume, Velocity and 
Variety to require specific Technology and Analytical 
Methods for its transformation into Value” abound in 
the information age of big data. In this age of big data, 
the idea of big data is all the rage. The big data age is 
beginning a massive change; it is altering our lives and 
our understanding of the world, as Mayer-Schönberger 
and Cukierstated. This is similar to how the telescope 
and microscope allowed us to see the cosmos and 
microbes, respectively. 

Uses and Gratifications Theory

Among the many great theories of communication, 
UGT stands out. It posits that persons are self-aware 
and purposeful in selecting and engaging with media in 
order to meet individual needs. This model considers 
the importance of the audience and adopts a limited 
effects stance, which holds that the media can only have 
a limited impact due to the agency and choice of the 
users. New media research is seeing an increase in the 
utilization of UGT, and recent studies that have included 
UGT have focused on online communities. So, with the 
help of UGT, this research will examine the factors that 
contribute to the success of Chinese online dramas.

Popular Data of “Web Series” Collection

Popular Data of “Web Series” Correlation

Simplifying the data, and identifying and determining 
the correlation of key data and key data values are 
required because there is a certain link between the 
fame of “Web Series” and the cross-changes in the 
most popular techniques and kinds of “Web Series”. It 
is also important to compute the correlation of “Web 
Series” data and execute the correlation analysis of data 
because changes in big data affect the computation of 
the reasons for the fame of “Web Series”. Flow chart 1 
illustrates the precise procedure. 

Popular way of online drama
Popular potential of online 
drama

Online drama content

Reasons for the popularity

Content reason
Ways and reasons
Trend reason
Trend judgment of online 
drama
Judgment on the Causes of 
Online Drama

-Mining popular direction 1 ()
Hot spot
Temporarily popular

Mining popular indicators
Negative prevalence
Positive prevalence

Mining popular time

Terror
Suspense
Comedy
-Database access ()
-Node access ()

1

No
Directed correlation

Popular comprehensiveness

Flowchart 1. Map  ping of Cause Analysis Data

Though the data structure is quite complicated, the 
survey findings show that the projection of prevalent 
data from online drama series is unchanging and has a 
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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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discrete dispersal. Data such as text, audio, video, and 
photographs made up a significant amount of this. This 
suggests that there is a need for standardized processing 
of popular data from online dramas to help future study 
and analysis. Figure 2 shows the projected processing 
outcomes. 

Fig. 2: Data Processing Error of Cause Analysis

Table 1 displays the homogeneous outcomes of the 
prevalent data of online dramas. 

Data from online dramas that are popular can be found 
in Table 1. All of the data is standardized, and the 
processing results are fewer than 10, therefore all of the 
data is suitable for this study. Another sign of how well 
“Web Series” fame data processing works is how little 
the errors are, with none being larger than 1.

Popular Trends in “Web Series” Calculation

Enhancement, attenuation, and transience are the 
three most common styles of online plays. Here is a 
mathematical breakdown of the three aforementioned 
fads. 

The equation (4) shows the enhancement trend 
calculation, which is based on “wireless network 
technology”, and it summarizes the trend of “Web 
Series” fame. 

 
1

( ) 3
n

ij
i

f x x
=

= ⋅∫    (4）

The equation (5) shows the computation of the 
attenuation trend, which is the influence on the fame 
trend of “Web Series” from market, policy, and other 
source material. 

 ( ) 4 6ij i ig x x x x′ ′= + +   （5）

The fame trend of online dramas, as indicated in 
Equation (6), is affected by transient patterns, which are 
other types of uncertainty.

  ( ) ij i ijh x x x x x= ⋅ + ⋅∑

 
（6）

Table 2 shows the outcomes of using Formula (4) to (5) to 
summarize the fame trend of online dramas. 

Table 2 shows highlights the data standardization by 
“wireless network technology”, “Web Series” fame, data 
intricacy, and “Web Series” trend all fulfill the criteria. 
Data standardization may further simplify the popular 
data of “Web Series”, as shown by the data complexity 
being less than 1. 

Table 1: Cause Analysis and Numerical Standardization 

“wireless network technology”+ Collects Data Value Transfer

StandardizationStructure Data Unstructured Data Quantiles Generalized Distance

3.8096 68.1353 0.0482 0.1204 5

-0.7243 43.4459 0.1482 0.1550 0.44

31.3524 39.9836 0.2535 0.2054 0.84

57.8812 53.112 0.3646 0.2351 0.37

36.8936 21.5459 0.4823 0.3275 0.66

68.954 33.8122 0.6074 0.3285 0.62

15.6652 2.0142 0.7407 0.3966 0.44

66.2022 19.7502 0.8837 0.6570 0.50

64.9658 20.9043 1.0376 0.8097 0.20

24.1378 10.4399 1.2044 1.3679 0.52

2.796 31.0601 1.3863 1.4887 0.36

34.5677 46.9366 1.5865 1.7068 0.16

37.6806 45.2278 1.8089 1.9122 0.23
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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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“wireless network technology”’s Evaluation of “Web 
Series”’ Success Factors

The rationale, content, and communication manner of 
the online drama are analyzed by “wireless network 
technology”, which employs video data in communication 
wirelessly. Figure 3 demonstrates the unique selection 
procedure.

Eliminate data attributes

Obtaining data from a video 
database

Form a collection of popular 
trends

Data Verification in Wireless 
Networks

Feature Analysis of Audio, Video 
and Multimedia Data

Critical cause finding

Online drama data node 
traversal

Output key online drama features

Cause analysis of wireless 
transmission

Optimize data complexity

YES

NO

Iterative analysis

Data mapping

Fig. 3: “wireless network technology”’s computation-
al procedure for the “Web Series”’s reason

Step 1: The first step is to determine what kinds of 
data are collected and why from online dramas. Then, 
based on the features of “Web Series”, assess the causes 
and compile the cause data. Concurrently, in order to 
acquire the popular “Web Series” list, the initialization 
data of the “Web Series” database and the limitations of 
“wireless network technology” are established.

Step 2: The second step is to standardize and preprocess 
the “Web Series” data. “Web Series” viewership trends 
are shown with a plus or negative sign. 

Step 3: Third, construct the “wireless network’s” 
communication function. Then, identify the network 
drama’s key values by defining the starting weight and 
limitations, and utilizing “wireless network technology” 
to iteratively assess the content data and server. The 
data mining processes and the causal coefficients of 
various causes are carried out using formulas (1) ~ (7). 

Step 4: The apex of the “Web Series”’s fame data and 
the associated “Web Series”’s iteration value. Determine 
the most likely level of “Web Series” fame based on the 
data structure and the current fame of “Web Series”. 

Step 5: Objective and subjective reasons, reasons that 
are complete, and findings that verify the cause are all 
acquired. 

Reasons for the Fame of “Web Series” and Judgement

Policy, market judgment, content analysis (including 
“Web Series” fame), popular techniques, and “wireless 
network technology” are all necessary for determining 
why “Web Series” are so popular. This particular 
computation is as follows, and the correctness of the 
judgment outcomes and the prevalence time are both 
confirmed.

1)  Equation (7) shows the computation based on 
the cause for the “Web Series”’s content.

   1( ) 2 3i ij i iy x y c rω′= ⋅ ⋅ + ⋅ ⋅


 （7）

2)  Equation (8) displays the computation based on 
the rationale behind the widely used approach.
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3) The computation is shown in Equation (9) 
according to the fame time’s rationale.
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In conjunction with UGT, the assessment of “Web Series” 
fame by “wireless network technology” primarily entails 
two parts: first, analyzing “Web Series” popular methods 
to find out how popular methods affect “Web Series” 
fame; second, analyzing “Web Series” content to find out 
what content affects “Web Series” fame and the hidden 
reasons. In the end, the fame of online dramas over time 
is determined by collecting data on their content and 
techniques, and this data is used to assess the trend of 
“Web Series” over time.

Table 2. Trend of “Web Series” and Summary

Metric
Complexity 

Factor Fame Score
Trend 

Indicator

5.00 0.0482 0.9199 +

0.44 0.1200 0.2550 +++

0.85 0.1480 0.0890 +

0.38 0.1550 0.1490 ++

0.67 0.2050 0.2110 +

0.61 0.2340 0.1280 +

0.43 0.2530 0.2490 +

0.51 0.3280 0.2050 +++

0.21 0.3290 0.1020 ++

0.53 0.3640 0.1890 +

0.35 0.3960 0.3320 ++

0.17 0.4820 0.6100 ++

0.22 0.6070 0.5200 ++++
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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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Step 6: Thorough Evaluation of Online Drama Data. Once 
you know which “Web Series” are popular, you can figure 
out why they are so popular. Then, to make sure you’re 
right, you may utilize the “Web Series” node database 
to find out why. 

Step 7: The seventh step is to go over the popular 
statistics of online dramas. If any outliers are found in 
the data set, they are removed and steps 2~6 are carried 
out again. Else, the most suitable explanations and 
restrictions are provided.

Analyzing the causes using “wireless network 
technology”

“Web Series” and their Fame

This article uses the ten most popular “Web Series” as a 
case study to demonstrate how to gather and standardize 
statistics on “Web Series” fame. The time frame for 
collecting data from online dramas is from January 2022 
to December 2022. Table 3 displays the results of the data 
summarization performed using Excel, MATLAB, and SPSS. 

Cause Analysis and Comprehensiveness

无线网络技术联合大数据技术

Table 4 displays the particular analysis findings, 
which are an essential sign of the cause analysis’s 
comprehensiveness. This analysis can extensively study 
the fame trend of “Web Series”. 

Table 4. “Web Series” Data and Integration

The computation methodology for the factors in Table 4 
is shown in Figure 4.

Fig. 4: The Veracity of the Data Communication Rate 
of “Web Series”

Figure 4 demonstrates that the integrity of the cause 
analysis is enhanced, suggesting that the integration of 
“wireless network technology” with technology based 
on big data can augment the data communication rate 
of “Web Series” and facilitate subsequent popularity 
analysis of “Web Series.” The aforementioned issues 
arise because AI technology and BIM technology optimize 
the data transfer rate of “Web Series,” streamline the 
intricacies of data analysis, and enhance the efficacy of 
data analysis. 

Table 3. “Web Series” and Fame Data

Genre Sub-Category Data Content Dispersion Reliability

Suspense Detective Stories 318.45 76.12 71.21

Mystery Inferences 175.50 66.45 71.65

Historical Royal Dynasties 296.40 64.22 83.00

Ancient Adventures 344.10 73.40 77.55

Romantic History 293.20 78.13 81.50

Historical Drama 248.30 71.10 79.20

Horror Haunted Mansions 427.00 68.56 81.50

Supernatural Events 371.30 71.05 78.00

Ghostly Experiences 264.00 74.80 82.30

Romance Love Stories 367.80 75.45 69.10

Romantic Affairs 429.10 73.90 78.00

Family Love 383.50 81.00 76.90

Comedy Situational Humor 313.00 77.80 78.50

Stand-Up Comedy 268.50 80.00 77.00

Humorous Skits 158.30 75.10 73.00

Short Films Personal Vlogs 172.30 66.00 71.20

Film Industry Insights 220.50 64.10 82.50

Collaborative Shorts 328.60 72.60 77.70
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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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Identification of Abnormal Data on the Reasons for the 
Fame of “Web Series”

The factors contributing to the popularity of “Web Series” 
must be found and substantiated using anomalous data, 
and these factors should be validated, while the impact 

of various technologies on causative analysis should be 
assessed. The precise outcomes are shown in Table 5. 

Based on the thorough investigation of Table 5, the 
iterative outcomes of the factors contributing to the 
popularity of the “Web Series” are shown in Figure 5. 

Table 5. Abnormal Data Analysis and Cause Analysis of “Web Series” Fame

Iteration Times Median 1/3 Data 2/3 Data Lower Limit Upper Limit Anomaly Data Discovery Rate

1~10 Iterations
37.6806 22.7338 61.4235 -0.7243 119.4580 95.6

-0.7243 177.4926 92.7

11~40 Iterations
33.8122 21.2251 45.5507 -0.7243 82.0392 97.3

-0.7243 118.5277 93.6

Analysis Method Content-Type Genre Index Wholeness Correlation

Wireless Network and 
Big Data

“Web Series” Content Thriller 47.12 0.69 0.68

Horror 86.50 0.74 0.72

Romance 83.10 0.73 0.71

Networking Technology Local Area Network 67.55 0.75 0.70

Wide Area Network (WAN) 88.40 0.66 0.66

Encrypted Network 73.25 0.73 0.71

Fame Factors Content Trends 35.90 0.72 0.70

User Behavior 53.60 0.69 0.72

Temporary Trends 72.15 0.71 0.72

Long-Term Impact 26.65 0.70 0.69

Lasting Appeal 88.40 0.70 0.70

Wireless Network and 
Big Data

“Web Series” Content Thriller 76.90 0.70 0.69

Horror 0.75 0.72 0.71

Romance 83.10 0.67 0.70

Networking Technology Local Area Network 36.40 0.72 0.69

Wide Area Network (WAN) 5.40 0.68 0.68

Encrypted Network 77.20 0.71 0.70

Fame Factors Content Trends 58.30 0.67 0.70

User Behavior 24.80 0.77 0.72

Temporary Trends 13.30 0.71 0.69

Long-Term Impact 12.40 0.70 0.70

Lasting Appeal 36.10 0.71 0.70

Network Data Statistics 
Technology

“Web Series” Content Thriller 10.20 0.73 0.71

Horror 7.70 0.72 0.71

Romance 6.30 0.69 0.70

Networking Technology Local Area Network 23.50 0.72 0.70

Wide Area Network (WAN) 67.00 0.71 0.69

Encrypted Network 62.80 0.70 0.70

Fame Factors Content Trends 67.60 0.68 0.69

User Behavior 3.70 0.71 0.70
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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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Figure 5. Iterative Findings Regarding the Factors 
Contributing to the Appeal of “Web Series”

Figure 5 shows that compared to the click rate 
measurement approach, the number of repeated 
analyses of “Web Series” fame using “wireless network 
technology” paired with technology based on big data is 
much greater. In order to guarantee an accurate study of 
the causes for the fame of the “Web Series,” we limit the 
influence of data complexity. All of the aforementioned 
issues stem from the fact that wireless networks and big 
data technologies primarily compute unstructured data, 
which lessens the impact of unstructured data on the 
outcomes of cause-and-effect calculations. 

The Key Reasons for the Fame of “Web Series”

Figure 6 shows the precise findings of calculating and 
comparing the major cause with the click rate extent 
technique, which is the main inspiration for the fame of 
“Web Series”.

Fig. 6: Key Reasons for the Fame of “Web Series”

Figure 6 clearly shows that the negative direct 
represents the initial popular data of “Web Series,” 
and the central point is the main cause for the show’s 
success. Going from any point to the center point and 
seeing how concentrated the data is there suggests 
that wireless network tech and big data tech can 
successfully use an iterative calculation to find out 
why “Web Series” are so popular. Table 6 displays the 
results of a comparison of several approaches applied 
to the data shown in Figure 6. 

Table 6: Prevalent “Web Series” Comparison by  
Diverse Approaches

Approach Focus Area
Performance 

Score Trend

Integration of 
Wireless Net-
works with 
Big Data

Immediate Impact 86.49 +

Sustained Growth 81.45 +

Future Potential 89.86 +

Big Data Gov-
ernance

Immediate Impact 89.84 +

Sustained Growth 82.72 +

Future Potential 80.37 +

Statistical 
Analysis of 
Network Data

Immediate Impact 92.37 +

Sustained Growth 91.21 +

Future Potential 93.09 +

Click-through 
Rate Assess-
ment

Immediate Impact 70.94 +

Sustained Growth 73.15 +

Future Potential 70.61 +

T-value 9.386

The video nodes of “Web Series” and the reasons 
behind their fame can be better understood with the 
use of “wireless network technology” in conjunction 
with technology based on big data, as opposed to 
methods such as network data statistical technology, 
big data mining and “click-through rate measurement”. 
By combining “wireless network technology” with 
technology based on big data, the database’s cause 
analysis approach satisfies the real needs. The reason 
for this is that the combination of “wireless network 
technology” and technology based on big data allows for 
the standardization of the unstructured data related to 
the fame of “Web Series” and the iterative analysis of 
the causes behind this fame. Make it easier to figure out 
why “Web Series” are so popular.

Analysis Method Content-Type Genre Index Wholeness Correlation

Temporary Trends 69.80 0.73 0.71

Long-Term Impact 72.60 0.74 0.72

Lasting Appeal 16.50 0.68 0.68
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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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The Consistency of Assumptions Regarding “Web 
Series”’ Success

Figure 7 displays the outcomes of effectively judging the 
cause for the fame of the “Web Series” using “wireless 
network technology” in conjunction with technology 
based on big data.

Fig. 7. The Trustworthiness of Fame-Related “Web 
Series” Using Various Algorithms

Figure 7 shows that compared to the click rate 
measurement method, the accuracy of calculating the 
fame of “Web Series” using “wireless network technology” 
and big data is higher. Additionally, the influence of each 
“Web Series”’s fame is relatively high, suggesting that it 
is indicated. Table 7 shows the full findings, but one of 
them is the ability of “wireless network technology” and 

technology based on big data to precisely predict the 
development of the “Web Series”. 

Table 7. The Accuracy of Judgment of the Fame of  
“Web Series”

Iterate
Sampling 
Accuracy

Overall 
Accuracy

Iteration 
Precision

1~10 Iterations 91.4804 97.0400 90.00797

11~20 Iterations 90.7681 92.1045 90.14686

Total Ratio = 1.0968

Result Consistency Chi-Square Value = 9.2386

P =0.00237 

Trend Analysis Chi-Square = 6.5946

P =0.01023 

Table 8 shows that the combination of wireless networks 
and big data technologies produces reasonably good 
processing results for the cause analysis. The accuracy 
of the calculations matches the needs of the actual 
investigation, and there is a very small amount of error 
in the results. The reason is, that “Web Series” success 
hinges on the reliability of their cause analyses, which 
can only be achieved via the integration of wireless 
networks and big data technologies, which in turn 
allows for the simplification of large data analysis and 
the provision of a foundation for cause judgment. The 
calculating procedure of many popular “Web Series” 
is explained, and the particular findings are provided 
in Table 8, to further prove the accuracy of “wireless 
network technology” mixed with technology based on 
big data. 

Table 8. Accuracy of Judgment of Different Characteristics and Comparison

Sample 
Samples

Popular Content of  
“Web Series”

“Web Series” Popular 
Way

“Web Series” Trends
“Web Series” Pop 

Potential

“wireless 
network 
technolo-
gy” Com-

bined with 
technology 
based on 
big data

“click-
through 

rate mea-
surement”

“wireless 
network 
technolo-
gy” Com-

bined with 
technology 
based on 
big data

“click-
through 

rate mea-
surement”

“wireless 
network 
technolo-
gy” Com-

bined with 
technology 
based on 
big data

“click-
through 

rate mea-
surement”

“wireless 
network 
technolo-
gy” Com-

bined with 
technology 
based on 
big data

“click-
through 

rate mea-
surement”

Sample 1 93.70 87.58 96.20 91.72 93.87 85.50 94.92 85.64
Sample 2 91.01 89.35 93.78 85.88 99.51 87.93 93.67 84.46
Sample 3 94.46 83.83 96.54 85.03 93.11 89.06 94.29 82.55
Sample 4 95.77 81.57 96.37 84.13 95.07 91.00 94.93 87.45
Sample 5 95.94 87.23 98.86 86.58 99.47 79.08 93.60 81.95
Sample 6 94.54 80.64 96.06 84.04 92.08 84.26 94.46 87.95
Sample 7 96.37 85.07 94.65 83.89 98.81 84.34 95.58 84.23
Sample 8 97.39 88.98 95.38 84.08 95.91 88.13 95.78 87.07
Sample 9 88.93 82.90 94.31 88.70 94.50 84.25 95.07 82.27
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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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Table 8 shows that compared to the “click-through rate 
measurement” method, the accuracy change of “wireless 
network technology” combined with technology based 
on big data is far better in terms of process accuracy. 
This holds true across all dimensions, including content, 
method, trend, potential, and others. The rationale for 
this is due to a combination of reasons, including the 
fact that “wireless network technology” and big data 
technologies enhance the weight coefficient and synergy 
coefficient in various “Web Series” databases while 
simultaneously decreasing data complexity to evaluate 
the result’s significance. 

Conclusion

This research proposes an approach that integrates 
wireless network technology with big data analytics to 
assess the factors contributing to the attractiveness 
of the “Web Series,” considering its limitations and 
popularity. In alignment with the actual survey findings, 
the results indicate that when assessing the accuracy, 
integrity, relevance, and criticality of “wireless network 
technology” in conjunction with technology based on 
big data against the “click-through rate measurement” 
method and big data method, the factors contributing 
to the prominence of “Web Series” are deemed 
significant. The findings highlight the importance of 
wireless network technologies in studying the media 
impact of “Web Series”. We will address the limits of 
“Web Series” data analysis, which are most noticeable 
in encrypted wireless data structure detection and 
data collecting during network switching, among other 
areas, and move on to relevant content analysis in the  
future. 

References

[1] Lorenza, L. M. (2020). Collaborative performance during 
lockdown: combining devised drama with film concepts to 
present cyberdrama during the COVID lockdown in Austra-
lia. NJ, 44(2), 88-105.

[2] Blyth, B. (2021). Pandemic Shakespeare: Perspectives 
on Early Modern Theatre Practice and Pedagogy in Lock-
down. Miranda, 22.

[3] Cambra-Badii, I., Moyano, E., Ortega, I., Baños, J. E., 
& Sentí, M. (2021). TV medical dramas: health sciences 
students’ viewing habits and potential for teaching issues 
related to bioethics and professionalism. BMC medical ed-
ucation, 21, 1-11.

[4] Cao, P., & Jamal, J. B. (2024). The Role of Wireless Net-
work Technology in Analysis Audience Satisfaction of Chi-
nese Web Dramas in the Big Data Era. International Jour-
nal of Communication Networks and Information Security 
(IJCNIS), 16(1), 19-32..

[5] Frydman, J. S., & Mayor, C. (2021). Implementation of dra-
ma therapy services in the North American school system: 
Responses from the field. Psychology in the Schools, 58(6), 
955-974.

[6] Krauß, F., & Stock, M. (2021). Youthification of television 
through online media: Production strategies and narrative 
choices in DRUCK/SKAM Germany. Critical Studies in Tele-
vision, 16(4), 412-432.

[7] Kwon, D. H., Jun, D. B., & Kim, H. Y. (2021). A Life Cycle 
Model of Drama TV Series Using Google Trends Data. 한한한한
한한한한, 46(2), 11-22.

[8] Pereira, D. D. M., Berselli, M., Leopold, D. V., & Jardim, 
P. L. (2021). “Lights, camera, action!”: Theater practices 
with deaf in a virtual environment.

[9] De Mauro, A., Greco, M., & Grimaldi, M. (2015, February). 
What is big data? A consensual definition and a review of 
key research topics. In AIP conference proceedings (Vol. 
1644, No. 1, pp. 97-104). American Institute of Physics.V. 
Mayer-Schönberger, and K. Cukier, Big data: A revolution 
that will transform how we live, work, and think. Hough-
ton Mifflin Harcourt, 2013.

[10] West, R. (2010). Introducing communication theory: Anal-
ysis and application.

[11] Puskás, A. (2021). Teaching During The Pandemic In Higher 
Education: An Online Drama Course For Teacher Trainees 
Of English As A Foreign Language. Ad Alta: Journal of In-
terdisciplinary Research, 11(1).

[12] Sekar, A., Li, W., & Lee, G. (2021). The effects of desti-
nation product placement in TV drama on the intention 
to visit South Korea: An Indonesian audience case. 한한한한한
한, 35(10), 81-92.

[13] Sundet, V. S. (2021). ‘Youthification’of drama through re-
al-time storytelling: A production study of blank and the 
legacy of SKAM. Critical Studies in Television, 16(2), 145-
162.

[14] Atsmon, A., Katz, T., & Pendzik, S. (2022). “Migrated onto 
the Screen”: The impact of the COVID-19 pandemic on the 
clinical practice of drama therapy. The Arts in psychother-
apy, 79, 101913.

[15] Cheung, A., Agwu, V., Stojcevski, M., Wood, L., & Fan, X. 
(2022). A pilot remote drama therapy program using the co-ac-
tive therapeutic theater model in people with serious men-
tal illness. Community Mental Health Journal, 58(8), 1613- 
1620.

[16] Gray, C., Egeberg, H., & Green, T. (2022). Turning stage 
fright into stage might: Pre-service drama teachers de-
veloping ideas about pedagogy, authenticity and relation-
ships. Australian Journal of Education, 66(2), 140-153.

[17] Hietamäki, S., & Tucci, I. (2022). Behind screens: challenges 
and opportunities of participatory online peace education in 
Finland. Journal of Peace Education, 19(3),330-350.

[18] Marques, R. P., Santos, C., & Duarte, R. (2020). Informa-
tion Systems as an Enabler for Creating Networks for Mod-
ernization, Transparency and Accountability of the Social 



Ishrat Zahan Mukti,  , et al. :  1.8-V Low Power, High-Resolution, High-Speed Comparator With Low Offset Voltage Implemented in 45nm CMOS Technology

Journal of VLSI circuits and systems, , ISSN 2582-1458 20

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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