
 
 

 

 
VLSI Design Review Analysis 

 
Sumit Dalal1 and Dr Shamsher Malik2 

1PhD Scholar, ECE Dept., UIET, MDU, Rohtak, India 
Email: sumitphdresearch@gmail.com 

3Associate Professor, ECE Dept., UIET, MDU, Rohtak, India 
Email: shamsher.uiet@mdurohtak.ac.in 

  
 

Abstract—The most advance architecture of very large-scale integrated chips have numerous 
distorted strata or stages and which normally demands a huge turnaround time. Within all 
these stages, VLSI plays the primary role, which determines the location of the standard cell. As 
the design sizes in the VLSI design is quite large so naturally requires a huge execution time to 
deliver a standardized solution. Creating a quality solution in this field requires a huge and 
tedious effort to rise. Normally in these kinds of projects, an open-source placement framework 
is normally used. It is normally being achieved with the help of deep learning and tool kit 
enabled GPU for the detailed placement optimization. To tackle the development overhead and 
the issues of efficiency optimization is used. VLSI is the most advanced technology that provides 
the most efficient solutions as it involves a detailed a complex circuiting which is very long and 
tedious; in the end it is a very good technology to adapt in the modern industry. From a 
standard mini-computer to a predominant brain network-based application, the VLSI central 
processor are present. The research has laid out a huge execution contrast between the genuine 
trials and the simulation. Compared to the recreation arrangement, the actual tests show a 
slight mediocrity in one basicregion.  
 
Index Terms— VLSI, placement optimization, GPU, leakage power, logic gates, transistor 
reduction, low- power circuits. 

I. INTRODUCTION 

Placement plays an important role in the VLSI technology; it usually determines the location of the standardized 
cells in the overall design propaganda which consequently concerns the solution stage in the stages of routing. 
The obstacles faced in the placement takes a standard cell library and a circuit net list is considered as an input.  
VLSI is basically known as a very large-scale integration; it is normally used to produce an integrated circuit 
with the help of a huge of transistors onto a single chip.VLSI technology has a lot of importance in the field of 
electronics. First thing is that the size of the circuit is always reduced. Second, the devices become quite efficient 
based on the cost. Third, the performance is also improved. Any electronics circuit having the VLSI technology 
has double the speed of other electronics. The devices are also reliable when the VLSI techs are included. The 
VLSI technology has been designed to ensure that every electronic gadget can use it and become more efficient. 
There are many front-end designs and also back-end designs. These can be considered the certain stage of the 
VLSI design. In the front-end design, the stage is used for the design verification process and the verification 
techniques. The back-end design contains the works like problem-solving and designing the architecture. The 
circuits are also made quite small and storage space is also taken care of.  
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II. REVIEW OF LITERATURE 

According to Yibo Lin et al., 2018 VLSI is the most advanced technology witnessed ever in the field of digital 
electronics and circuits. When the discussions arise about the embedded systems integrated circuits plays a huge 
role in determining the efficiency of the system solution [1]. In the embedded systems integrated circuits plays 
the important role in carrying out the mathematical algorithms and complex codlings to carry out all the 
functions [49]. Thus, to reduce all these complexities VLSI comes into picture to reduce the complexity of the 
system, as it uses the technology where an integrated circuit is made with the application of combining millions 
of MOS transistors [1]. 
According to Alawieh et al 2020, Scaling electronic circuit technology, combined with increasing design 
complexity, has raised the difficulty of manufacturing and yield. 
Today's semiconductor production relies heavily on lithography for printing patterns on silicon. Since 
manufacturing processes have become more complicated, lithography modelling and simulation costs have 
skyrocketed [42]. As a result, the importance and expense of resolution-enhancing methods (RETs), which are 
now essential in the design process, have grown significantly. In keeping with these, changes have been made in 
Machine Learning (ML) in recent year.  
According to Subhasri et al 2019, For wireless systems to provide error-free data, the data must be transferred 
and received efficiently. However, when conducting spectrum sensing and spectrum allocation, certain wireless 
networks, such as cognitive radio (CR) technologies, may produce interferences that result in data transmission 
errors. Error Detection and Correction (EDC) is needed to solve this issue with CR technology in order to ensure 
effective data transfer. The parity check code and hamming code technique are used here to develop different 
error detection and repair methods. 
As stated by Banu et al 2021, The vast majority of battery-powered gadgets are in standby mode (sleep mode) 
[45]. As transistor size increases every two years to fulfil Moore's law, achieving the correct power dissipation, 
particularly leakage power, has become a problematic aspect in low power VLSI design. With a decrease in the 
threshold voltage Vth, the sub-threshold leakage current of transistors has grown considerably, resulting in 
leakage (static) power overwhelming dynamic power. 
As stated by Tirumalasetty et al 2019, The fast development of mobile communication and computing 
technologies has recently given fuel to the development of low power VLSI systems. Battery storage, on the 
other hand, isn't growing as quickly as microelectronic devices. Mobile systems, on the other hand, have a 
limited supply of energy. 
According to Yibo Lin et al., (2018) VLSI is the most advanced technology witnessed ever in the field of digital 
electronics and circuits [48]. When the discussions arise about the embedded systems integrated circuits play a 
huge role in determining the efficiency of the system solution [2]. In the embedded systems integrated circuits 
play the important role in carrying out the mathematical algorithms and complex codlings to carry out all the 
functions.  
According to Abu Bony Admin et al, (2020) Thus, to reduce all these complexities VLSI appears to reduce the 
system's complexity, as it uses the technology where an integrated circuit is made with the application of 
millions of MOS transistors.   
According to Malti Bansal et al, (2022), there is a deep relationship with the VLSI technology [50]. The authors 
state that with the rise of the machine learning process many techs have been taking support from the machine 
learning process [3]. According to P Nagaraj et al, (2020) There are many functions of the machine learning 
process which have been involved in the VLSI design. The machine is based on the VLSI design [4]. Many tools 
are related to Machine learning that has eased up the process of time reduction and also manage the cost of the 
production process.  
According to Duane S. Boning, (2019) Machine learning has changed the way the VLSI techs are used. Many 
important things are related to the VLSI techs [5]. The first importance is the ease of the verification process.  
According to Sajja Krishna Kishore et al, (2020), the device when attached to any VLSI system is encoded. The 
verification process is quite easy [6]. There are also different types of technology that are in the machine learning 
process that reduces the complexity of the techs and also reduce the execution time of the data.  
According to Xiahou Chen et al, (2020) For the past few years, it has been seen that there have been quite a 
several changes that are made in the technology [7]. The VLSI technology has been facing a lot of challenges 
like there might be a significant delay in the execution process and the power consumption might be quite high 
[8]. The changes in the VLSI design have been quite massive after the problems arose due to the lack of updates. 
According to Valdimir Hahanov et al, (2018) the deductive approach has been used in the VLSI technology to 
develop a certain hypothesis based on the existing theory [9]. The research strategy for the VLSI design has been 
developed so that the hypothesis can exist. 
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Figure 1: VLSI Engineering service 

(Sources: www.einfochips.com) 

According to Neha Thakur et al, (2020) There are many types of EDA tools that are helping the VLSI to transfer 
different types of tools [10]. The VLSI design has been done by breaking the core chip of the system and 
observing it minutely.  
According to Jatin Pandey, (2019) the deductive approach in VLSI has been quite an important skill where they 
can help in thinking logically [11]. This help in making some meaningful decisions in our everyday life. 
According to Vinay Kumar et al, (2020) VLSI has been evolving and developing any kind of high-end circuit 
and devices. They have converted the devices into smaller devices so that there is high reliability and also have 
high personalities [12]. Many updated algorithms have been helping the VLSI to improve its efficiency.  
According to Zhenlin Pei et al, (2021) many interconnecting materials have been creating the complicated 
system, and the functionalities are also filled with complexities [13]. The VLSI system has been providing the 
needed support to the small complexities and solving them in less time.  
According to S Rakesh et al, (2019) The VLSI system has also been updated to make sure that they can design 
the logic system [14]. Unlike before, the VLSI system can add support to the medical system. 
According to Seyed Hadi Mirfarshbafan et al, (2020) There are many types of complex algorithms. This will be 
handled by the VLSI system. The web browsing technique has been quite easy for the VLSI [15]. It has been 
working on making sure that the user can use the browser quite easily [16]. The electronics that are designed are 
based on the ease of the people.  
According to Sneh Saurabh et al, (2022) the problems are that the VLSI design is quite complex and the 
repairing needs a lot of time [17]. Also, the recognition of the problems that might be small or big [18]. Also, the 
VLSI has trouble recognizing the type of color and the VLSI has the technique to create a beep sound and which 
might be a problematic situation.  
According to Jessica L et al, (2019) it is said that the interceptive philosophy and understanding of the data in the 
VLSI system is quite easy [19]. The interceptive philosophy has been used in this research for the VLSI design 
analysis.  
According to Shilpa K.C. et al, (2018) every modern processor including the VLSI system has been supported by 
the ALU [20]. This helps in performing the arithmetic and the logical operation that is related to the VLSI 
system [21]. The ALU helps in meeting up the expected goals that are related to the VLSI.  
According to Jun-Dian Li et al, (2020), many MOS transistors are created to make sure that they can be 
integrated into the VLSI devices [22]. The integration is done based on small scale integration, Medium-scale 
integration.  
According to Amrita Pahadia et al, (2021) it is said that the need for low power is extremely crucial in the use of 
the VLSI equipment [23]. They help in improving the performance.  
Cherry Bhargava et al, (2020), have stated it that are many ways to follow the trends in the design and the 
manufacturing process [24]. By following the trends, it is possible to make sure that the circuit of the VLSI 
design can be smaller and the area is also reduced.  
According to Atin Mukherjee et al, (2019), many machines can be used to analyze the VLSI graph and the 
related system [25]. This helps in understanding the system.  
According to Bharati et al, (2021), many VLSI systems have been using the IoT system, and the security of the 
IoT devices is also improved.  
According to Yibo Lin, (2020) states that GPU acceleration has been providing a new type of opportunities and 
also giving them a new update on the design of the VLSI system design [26].  
According to Keewon Joe et al, (2021) there are many applications when it comes to the VLSI implementation 
process. The entire system can be used based on the audio and video format.  
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As stated by Naznin Akter et al, (2020), the complexity of the entire VLSI system has been increasing quite 
rapidly [27]. The various update is developed so that the system becomes more proper.  
As stated by Malti Bansal et al, (2021) The VLSI sector have been taking over half of the country and making 
sure that they become one of the largest semiconductor industries in the town [28].  
As stated by Yibo lin et al, (2020) that the VLSI is one of the most important things for the design enclosure 
process. In this case they have been working on training the neural network [29]. According to Sameer Suman et 
al, (2021), the use of the 8-bit ALU has been quite good for the VLSI design and the user.  
According to Gadge Hills et al, (2018), there are many energy efficiency benefits where they have been working 
on the field effect transistors that will help the VLSI system design [30].  
According to You tun Teng et al, (2021) there are many S boxes under the ALU that have been used to boost the 
VLSI design and also run the system [30]. 

III. MATERIALS AND METHODOLOGY 

A. Research Approach 
Here deductive approach has been used to accumulate all the in formations about the vulnerabilities that might 
be present in the application of the VLSI technology and that is the reason why a detailed analysis is done in 
detail [31]. Different journals and websites have used to gather the ideas about the system involved in the VLSI 
technology.  Many types of ideas also help them to analyze the data that are related to the VLSI system [32].  
According to Asai, 2018 there is also a proper examination of the data. the interpretive philosophy can be 
explained that the science behind the VLSI is quite subjective and also allows the alternative models to be used 
for the explanation process [33]. It helps in emphasizing the various aspect of science. 
According to Mohammed, 2019 using the VLSI design it helps in the reduction of the circuit size and make sure 
that the cost of devices is reduced. The circuit functioning speed is also improved. In addition, the energy used is 
less. 
According to Oksana et al, 2019 VLSI have been helping many techs to grow every day. The fast-expanding 
industry is supported by the VLSI design.  
According to Sung et al, 2020 there are many VLSI career opportunities. The VLSI with nth updates are 
improving the design of the system. Therefore, this have been helping the designers to get the job.  
According to Jordi et al, 2021 the VLSI circuits have been working on to make sure that the circuits are really 
integrated. The product innovation process will also improve in every sector where the VLSI is used.  
According to Monzurul et al, 2021 technologies are also advanced. Also in the thinking, process of the people 
who are working with the technologies is always rewarding the opportunities.  
According to Jheng et al, 2022 VLSI design have improved the reliability of the devices where the VLSI devices 
have used. 
According to Mojtab et al, 2022 the back-end design is also involved in the VLSI design. They help in 
understanding the fault and understand the physical design. 
According to Shilpa et al, 2018 Also the problem will be specified in the VLSI design. The functionality and the 
performance are also measured.  
According to Hao et al, 2018 The VLSI design have been working on various type of functional design that will 
provide a certain amount of specification that will be both physical and electrical. 
According to chen et al, 2019 the logic design is also provided by the VLSI design that will helping them to 
make sure that the entire tech is designed properly. 
According to Dewan et al, 2019 the design of the VLSI system has updated often to adapt with the changes that 
have been taking place. 
According to Castenda et al, 2018 the portability and the performance of the VLSI technology will be helping in 
driving the electronics advancement. 
According to Chandra et al, 2021 there are a lot of low margin error that exist in the VLSI technology. 
According to Cao et al, 2021 with the help of the VLSI many problems related to the technology can be solved. 
There are many tools that are provided by the VLSI to solve the problems. 

B. Research Philosophy 
In this research, analysis interpretive philosophy has been used that helps in the process of making a proper 
interpretation [34]. It is the probability of threats and risks involved in the process of analysis. 
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C. Research Design 
To perform this research qualitative design has been used which mainly helps in the process of making a proper 
interpretation and representation of the security models that will be designed the VLSI technology [35]. The first 
thing in the qualitative design is that at first, we have to identify the key research ideas where the problems will 
be asked and suggestions will be taken [36]. The second is to identify the key research design features [37]. This 
help in designing the research plan. The third is to match up the research ideas with the research design or the 
qualitative design of the VLSI. 

D. Research Strategy 
In this research analysis action-oriented strategy has been used to get the desired solution on the application of 
the VLSI technology [38]. The action-oriented strategy can be used to boost the research facts and also discover 
the capabilities [39]. The collaboration with the other sources can be done more properly [40]. The action-
oriented strategy will also help in finding the general knowledge based on the VLSI system. 

 
Figure 3: Circuit and physical design of VLSI 

(Source: http://ece-research.unm.edu/) 

IV. RESULTS AND DISCUSSION 

Here in this research analysis secondary data is used to analyze the vulnerability of the threats involved in the 
application of the VLSI technology [41]. As discussed before with the use of the VLSI system the circuit size 
has been reduced. Second is the VLSI there is a lot of job inflow for the setup management [42]. Also, the 
circuits that are designed using the VLSI system are so small that they are quite efficient in the area. The power 
of the VLSI usage is quite less [43]. The VLSI can be used in digital signal processing and analyzing the digital 
signal [44]. The VLSI system is also used in the household types of equipment that will be making the job easier 
[45].  The third is the Automobiles, especially EVs. the smart EVs will be able to use the VLSI to improve the 
efficiency of the car. One of the principal targets of any coordinated circuit is low power layout. A kind of 
coordinated circuit (IC) known as Exceptionally Enormous Scope Joining (VLSI) integrates endless 
semiconductor associations into a little chip. T he improvement of VLSI circuit chart as microcontrollers and 
microchips has sped up the development of PC and correspondence applications over the beyond ten years for 
low-power circuits [53]. However, examination into VLSI is moving all the more rapidly toward region 
minimization and the extent of electricity. The paper gives an outline of the momentum execution improvement 
strategies for VLSI draws and diagrams the areas of VLSI circuit plan that will be the concentration in the future. 
After applying all the assumption on the proper input waveform this has no increasing rate and proper drop time. 
It is possible to consume the energy at the time of low to high output and the complete transition can achieve the 
integration. So, to draw the CL integrates equation is 

P = Pdynamic-switching + Pshort-circuit + Pstatic-biasing +          Pleakage 

To measure the complete energy consumption the switch of circuit has to be taken in the account and the 
frequency is very important to gate switch with f, so the complete power from the supply is 

Pdynamic-switching = CL*Vdd^2 f 
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Figure 4: Design of the VLSI system 

(Source: https://www.tutorialspoint.com/) 

V. CONCLUSION & FUTURE SCOPE 

Here the detailed research analysis will be concluded after data analysis and along with the future scope of the 
VLSI technology will also be discussed [3]. That is how this technology can be improvised in better way in the 
near future. Many companies are seeking the help of the VLSI system to make their system faster and also make 
it more efficient [46]. The demand for the VLSI system has been rising [47]. Shortly, it can be said that people or 
industries will be giving a lot of money to buy the devices and implement them in their systems to make them 
more efficient. 
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