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ABSTRACT 

Network on Chip (NoC) and System on Chip (SoC) are both important technologies used in various fields, 

including embedded systems, high-performance computing, and Internet of Things (IoT). NoC is used to 

provide a communication infrastructure for systems that integrate multiple components, such as processing 

units, memory, and peripherals, onto a single chip or across multiple chips. NoC can improve the scalability, 

performance, and energy efficiency of such systems by providing a high-bandwidth, low-latency 

communication channel between the components. SoC is used to integrate multiple components, such as 

processing units, memory, and peripherals, onto a single chip. SoC can be used in a wide range of 

applications, including smartphones, IoT devices, automotive systems, and aerospace systems. SoC can 

improve the performance, power efficiency, and cost of such systems by providing a compact and integrated 

solution. Some examples of the use of NoC and SoC are-High-performance computing: NoC can be used to 

provide a communication infrastructure for large-scale parallel computing systems, such as clusters and 

supercomputers. SoC can be used to integrate multiple processing units and memory modules onto a single 

chip, providing a high-performance computing platform. IoT devices: NoC can be used to provide a 

communication infrastructure for IoT devices, allowing them to communicate with each other and with the 

cloud. SoC can be used to integrate multiple components, such as sensors, processing units, and wireless 

communication interfaces, onto a single chip, providing a compact and energy-efficient solution for IoT 

devices. Automotive systems: NoC can be used to provide a communication infrastructure for automotive 

systems, allowing different components, such as engine control units, infotainment systems, and safety systems, 

to communicate with each other. SoC can be used to integrate multiple components, such as processing units, 

memory, and communication interfaces, onto a single chip, providing a compact and integrated solution for 

automotive systems. Overall, NoC and SoC are both important technologies that can be used to improve the 

performance, power efficiency, and cost of various systems in different fields. The choice of which technology 

to use depends on the specific requirements of the system and the application. 

KEYWORDS: Network on Chip, System on Chip, IoT, Hardware Trojan, Security. 

1. INTRODUCTION 

A Network on Chip (NoC) is a communication architecture that enables efficient data transfer 

between multiple processing elements or intellectual property (IP) cores in a System on Chip (SoC) 

[2,48]. Traditionally, SoCs used a bus-based architecture for communication between different cores. 

However, as the number of cores in SoCs has increased, the bus-based approach has become a 

bottleneck due to limited bandwidth and scalability. NoC replaces the bus-based approach with a 

packet-switched network architecture that can handle high bandwidth data transfer and scale to 

accommodate a large number of cores. In a NoC, processing elements communicate with each other 

by sending packets of data through a network of switches and interconnects. The switches route the 
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packets to their intended destinations based on the network topology and routing algorithms. The 

network topology can be customized based on the application requirements, and the routing 

algorithms can be optimized to reduce latency and power consumption. NoCs provide several benefits 

over bus-based architectures, such as higher bandwidth, lower latency, improved scalability, and 

better power efficiency. They also offer greater flexibility in designing SoCs and can be easily 

adapted to new applications. NoCs are commonly used in applications such as video processing, 

machine learning, and high-performance computing [3]. They are also used in mobile devices, gaming 

consoles, and automotive systems, where multiple processing elements need to communicate 

efficiently and reliably. Silicon on Chip (SoC) refers to the integration of all the components of a 

system, including the processor, memory, peripherals, and interfaces, onto a single silicon chip. SoC 

is a complete computer system on a chip and can be found in various devices such as smartphones, 

tablets, wearable devices, and Internet of Things (IoT) devices. SoC is the result of advancements in 

semiconductor technology that have enabled the integration of millions of transistors onto a single 

chip. This integration has led to smaller, more power-efficient devices with higher performance and 

increased functionality. The components of a SoC are designed to work together seamlessly, which 

reduces power consumption and increases performance [47]. SoCs are highly optimized for specific 

applications and can be customized to meet the requirements of a particular device or product. SoCs 

are also commonly used in embedded systems, where a small, efficient, and reliable system is 

required. They are also used in automotive systems, medical devices, and industrial equipment. SoCs 

have revolutionized the design and manufacture of electronic systems, and their use is expected to 

grow as more devices become connected to the internet and require increased processing power and 

functionality. The use of Network on Chip (NoC) in Internet of Things (IoT) devices can provide 

significant benefits in terms of communication efficiency, scalability, and power consumption. I have 

studies so many research papers [1-56] to find out the comparison, analysis and all things for this 

paper.  

  1.1   Use of NoC & SoC in IoT- 

IoT devices often require the integration of multiple sensors, actuators, and processors, which need to 

communicate with each other and with the cloud. NoC can facilitate the communication between 

these components and provide a reliable and efficient communication infrastructure. One of the key 

advantages of NoC in IoT is its scalability. NoC can be designed to support a large number of devices 

and enable seamless communication between them. This is particularly important in IoT, where the 

number of devices is expected to grow significantly in the coming years.Another advantage of NoC in 

IoT is its power efficiency. NoC can optimize the communication between devices and reduce the 

energy consumption required for communication. This is crucial in IoT, where devices often have 

limited battery life and need to operate for long periods without recharging. NoC can also improve the 

security of IoT devices. With NoC, communication can be encrypted and authenticated to ensure that 

only authorized devices can communicate with each other. This can prevent unauthorized access and 

ensure that sensitive data is protected. Overall, the use of NoC in IoT devices can provide significant 

benefits in terms of communication efficiency, scalability, power consumption, and security. As IoT 

continues to grow and become more prevalent, the use of NoC is likely to become increasingly 

important for designing and implementing efficient and reliable IoT systems. 

System on Chip (SoC) is a common architecture used in Internet of Things (IoT) devices due to its 

compactness, low power consumption, and ability to integrate multiple components onto a single 

chip. IoT devices often require the integration of multiple components, such as sensors, processors, 

memory, wireless communication modules, and power management units. SoC enables the integration 

of these components onto a single chip, which reduces the size, cost, and power consumption of the 
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device. SoC architecture can also optimize the performance of IoT devices by integrating hardware 

components that are specifically designed for a particular application. This enables efficient data 

processing, storage, and communication, which can improve the functionality and reliability of the 

device. Another advantage of SoC in IoT devices is its flexibility. SoC can be customized to meet the 

specific requirements of an application, such as power consumption, performance, and connectivity. 

This enables the creation of IoT devices with specific functionality and features, which can be tailored 

to the needs of different applications and use cases. SoC architecture can also enhance the security of 

IoT devices. By integrating security components such as hardware-based encryption and 

authentication, SoC can provide a secure platform for IoT devices, which can prevent unauthorized 

access and protect sensitive data. Overall, SoC architecture is an effective solution for IoT devices due 

to its compactness, low power consumption, performance optimization, flexibility, and security. With 

the growth of IoT, the use of SoC is likely to become more prevalent as it enables the creation of 

efficient, reliable, and secure IoT systems.  

1.2   Difference between SoC and NoC- 

System on Chip (SoC) and Network on Chip (NoC) are both architectural solutions that enable the 

integration of multiple components onto a single chip [1,48]. However, they have some key 

differences: 

1. Integration of components: SoC integrates all components of a system, such as the processor, 

memory, and peripherals onto a single chip, while NoC integrates the communication 

infrastructure of the system onto a single chip. 

2. Communication: SoC uses a bus-based architecture for communication between different 

components, while NoC uses a packet-switched network architecture for communication 

between processing elements or intellectual property (IP) cores. 

3. Scalability: SoC has limitations in scalability due to the bus-based architecture, while NoC 

can scale easily to accommodate a large number of processing elements. 

4. Customization: SoC is highly optimized for specific applications and can be customized to 

meet the requirements of a particular device or product, while NoC can be customized based 

on the application requirements for communication efficiency, latency, and power 

consumption. 

5. Power consumption: SoC architecture can be optimized to reduce power consumption, while 

NoC can optimize communication for low power consumption. 

In summary, SoC integrates all components of a system onto a single chip and uses a bus-based 

architecture for communication, while NoC integrates the communication infrastructure of the system 

onto a single chip and uses a packet-switched network architecture for communication. SoC is highly 

optimized for specific applications and can be customized to meet the requirements of a particular 

device or product, while NoC can be customized based on the application requirements for 

communication efficiency, latency, and power consumption. 

2. ARCHITECTURE OF NOC 

The architecture of a Network on Chip (NoC) typically consists of a set of processing elements (PEs), 

interconnect fabric, and network interface units (NIUs)[2]. 

1. Processing elements (PEs): These are the individual IP cores or processing units that are 

connected to the NoC. PEs can include processors, memories, digital signal processors 

(DSPs), and other specialized hardware modules. 
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2. Interconnect fabric: This is the network infrastructure that connects the PEs and enables 

communication between them. The interconnect fabric consists of a set of network switches, 

routers, and links that are organized in a mesh, torus, or tree topology. 

3. Network interface units (NIUs): These are the units that connect the PEs to the interconnect 

fabric. The NIUs handle the communication between the PEs and the interconnect fabric, and 

they can also perform protocol conversion and error checking. 

The interconnect fabric can be designed using different routing algorithms, such as wormhole, virtual 

channel, and source routing. These routing algorithms can be optimized for different application 

requirements, such as low latency, high throughput, and low power consumption. 

The NoC architecture can also include additional features, such as quality of service (QoS) 

mechanisms, flow control, and error correction. QoS mechanisms can ensure that critical traffic is 

prioritized over non-critical traffic, while flow control can prevent congestion and ensure efficient use 

of network resources. Error correction can detect and correct errors that occur during data 

transmission. 

Overall, the architecture of a NoC is designed to provide a scalable, efficient, and reliable 

communication infrastructure for a large number of PEs in a system-on-chip (SoC) design. The design 

can be customized based on the application requirements for communication efficiency, latency, and 

power consumption. 

2.1 Architecture of SoC- 

The architecture of a System on Chip (SoC) typically consists of multiple components integrated onto 

a single chip[46,48]. These components include: 

1. Processor(s): The processor is the core of the SoC, and it can be a general-purpose processor, 

a specialized processor, or a combination of both. The processor can also include caches, 

memory management units (MMUs), and other peripherals. 

2. Memory: The memory can be integrated onto the same chip as the processor, and it can 

include both volatile (e.g. DRAM) and non-volatile (e.g. flash) memory. 

3. Input/Output (I/O) interfaces: The I/O interfaces enable communication between the SoC and 

external devices, and they can include interfaces for wired and wireless communication, audio 

and video, storage, and other peripherals. 

4. Power management: The power management unit (PMU) is responsible for managing the 

power consumption of the SoC by controlling the voltage and frequency of the various 

components. 

5. Security: The SoC can also include security features, such as hardware-based encryption, 

authentication, and secure boot, to protect the device and the data it processes. 

The architecture of a SoC can also include additional features, such as on-chip debugging, interrupt 

controllers, and analog-to-digital converters (ADCs). The design of the SoC architecture can be 

optimized for specific applications and use cases, such as low power consumption, high performance, 

or a balance between the two. The SoC can also be customized to include only the necessary 

components, which can reduce the cost and complexity of the device. Overall, the architecture of a 

SoC enables the integration of multiple components onto a single chip, which reduces the size, cost, 

and power consumption of the device. The design of the SoC can be optimized for specific 

applications, and it can include additional features for power management, security, and other 

purposes. 
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3. APPLICATION OF NOC AND SOC 

3.1 Network on Chip (NoC) has many applications in various fields, including [1,46]: 

1. System on Chip (SoC) design: NoC is widely used in the design of SoCs, which are integrated 

circuits that contain multiple components such as processors, memory, and input/output 

interfaces. NoC can provide a high-speed and low-latency interconnect fabric that connects 

these components and enables efficient communication between them. 

2. High-performance computing: NoC can be used in high-performance computing systems, 

such as supercomputers and data centers, to provide a scalable and efficient interconnect 

fabric that connects the different nodes and components of the system. 

3. Embedded systems: NoC can be used in embedded systems, such as automotive and 

aerospace systems, to provide a reliable and efficient communication infrastructure that 

connects the different components of the system. 

4. Internet of Things (IoT): NoC can be used in IoT systems to provide a scalable and efficient 

interconnect fabric that connects the different devices and sensors in the system. 

5. Multimedia systems: NoC can be used in multimedia systems, such as video and audio 

processing systems, to provide a high-speed and low-latency communication infrastructure 

that connects the different components of the system. 

6. Robotics and automation: NoC can be used in robotics and automation systems to provide a 

reliable and efficient communication infrastructure that connects the different sensors, 

actuators, and controllers in the system. 

7. Artificial intelligence and machine learning: NoC can be used in artificial intelligence and 

machine learning systems to provide a scalable and efficient interconnect fabric that connects 

the different processing units, such as CPUs and GPUs, in the system. 

Overall, the application of NoC is broad and diverse, and it can provide many benefits such as 

scalability, efficiency, reliability, and customization in various fields. 

3.2 System on Chip (SoC) has numerous applications in various fields, including [46,48]: 

1. Mobile devices: SoC is widely used in mobile devices, such as smartphones and tablets, to 

integrate multiple components, including the CPU, GPU, memory, and wireless 

communication modules, onto a single chip. This integration reduces power consumption and 

increases performance and efficiency. 

2. Internet of Things (IoT): SoC is used in IoT devices to integrate multiple components, 

including sensors, microcontrollers, and wireless communication modules, onto a single chip. 

This integration reduces the size and power consumption of the devices, making them suitable 

for deployment in various IoT applications. 

3. Automotive systems: SoC is used in automotive systems to integrate multiple components, 

including the microcontroller, power management, and communication modules, onto a single 

chip. This integration reduces the size and complexity of the systems and increases their 

reliability and efficiency. 

4. Medical devices: SoC is used in medical devices, such as pacemakers and insulin pumps, to 

integrate multiple components, including sensors, microcontrollers, and wireless 

communication modules, onto a single chip. This integration reduces the size and power 

consumption of the devices and increases their reliability and efficiency. 

5. Aerospace and defense: SoC is used in aerospace and defense systems to integrate multiple 

components, including sensors, microcontrollers, and communication modules, onto a single 
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chip. This integration reduces the size, weight, and power consumption of the systems and 

increases their reliability and efficiency. 

6. Industrial control systems: SoC is used in industrial control systems to integrate multiple 

components, including microcontrollers, sensors, and communication modules, onto a single 

chip. This integration reduces the size and complexity of the systems and increases their 

reliability and efficiency. 

7. Wearable devices: SoC is used in wearable devices, such as smartwatches and fitness 

trackers, to integrate multiple components, including sensors, microcontrollers, and wireless 

communication modules, onto a single chip. This integration reduces the size and power 

consumption of the devices and increases their reliability and efficiency. 

Overall, the application of SoC is diverse and varied, and it can provide many benefits, such as 

integration, power efficiency, reliability, and performance, in various fields. 

3.3 Security Issue in NoC:- 

Security is an important consideration in Network on Chip (NoC) design, as the communication 

infrastructure of the system is vulnerable to various types of attacks, including: 

1. Confidentiality attacks: These attacks aim to extract sensitive information from the NoC, such 

as communication content or system configuration. They can be performed by eavesdropping 

on the communication channels or by accessing the memory of the system. 

2. Integrity attacks: These attacks aim to modify the communication content or system 

configuration, either by injecting false data or by altering legitimate data. They can be 

performed by intercepting and modifying the communication channels or by accessing the 

memory of the system. 

3. Availability attacks: These attacks aim to disrupt the communication infrastructure of the 

system, either by causing congestion or by blocking the communication channels. They can 

be performed by flooding the network with traffic or by jamming the communication 

channels. 

3.4 Security Issue in SoC:- 

Security is an important consideration in System on Chip (SoC) design, as it can be vulnerable to 

various types of attacks, such as: 

1. Side-channel attacks: These attacks exploit physical characteristics of the system, such as 

power consumption, electromagnetic radiation, or timing, to extract sensitive information, 

such as encryption keys or other secret data. 

2. Malware attacks: These attacks aim to infect the system with malicious software, which can 

then compromise the system or extract sensitive information. Malware can be introduced 

through various means, such as infected software, compromised firmware, or physical access 

to the system. 

3. Hardware attacks: These attacks aim to modify the hardware components of the system, such 

as the CPU or memory, to extract sensitive information or compromise the system. These 

attacks can be difficult to detect and mitigate, as they often require physical access to the 

system. 

4. Denial of Service (DoS) attacks: These attacks aim to disrupt the operation of the system, 

either by flooding the system with traffic or by exploiting vulnerabilities in the system's 

software or hardware components. 
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3.5 Comparison between NoC and SoC in Security point of View-  

Both Network on Chip (NoC) and System on Chip (SoC) have their own security concerns and 

considerations[1,46]. 

NoC primarily deals with communication security, as it provides the communication infrastructure for 

the system. NoC security concerns include confidentiality, integrity, and availability of 

communication, and it can be vulnerable to attacks such as eavesdropping, interception, injection, and 

denial of service. Security techniques such as authentication, encryption, access control, traffic 

analysis, redundancy, and fault tolerance can be employed to address these concerns. 

SoC, on the other hand, deals with both communication security and overall system security. SoC 

security concerns include confidentiality, integrity, and availability of data and resources, as well as 

protection against malware, side-channel attacks, and hardware attacks. Security techniques such as 

hardware security modules, secure communication protocols, secure booting and firmware updates, 

access control, and authentication can be employed to address these concerns. 

In terms of security comparison, NoC and SoC both share similar concerns regarding confidentiality, 

integrity, and availability, but SoC has additional security concerns due to the nature of the system 

being a complete computing device. SoC requires protection against a wider range of threats, 

including those that target the system's software and hardware components, while NoC focuses 

primarily on communication security. 

Overall, both NoC and SoC require a comprehensive security approach that addresses all aspects of 

the system and its communication infrastructure. While the specific security techniques employed 

may vary, the goal is to ensure the confidentiality, integrity, and availability of the system and its 

components. 

3.6 Method to detect HT in NoC- 

Hardware trojans (HTs) are malicious modifications made to a chip's design or fabrication process 

that can cause the chip to perform unintended and often malicious functions. HTs can be inserted into 

a chip's design or fabrication process by an adversary to create a backdoor, leak sensitive information, 

or cause denial of service [1,48]. 

Network on Chip (NoC) can be vulnerable to HTs, as it provides the communication infrastructure for 

the system. HTs in NoC can disrupt the communication flow or inject malicious data into the system. 

HTs can also compromise the confidentiality and integrity of communication by eavesdropping, 

intercepting, or modifying communication packets. 

To detect and prevent HTs in NoC, several techniques can be employed, such as: 

1. Trustworthy design and fabrication: Designers and fabricators can follow best practices to 

ensure that the NoC is designed and fabricated in a trustworthy environment, using trusted 

tools and processes. 

2. HT detection: Various techniques can be employed to detect HTs in NoC, such as side-

channel analysis, fault injection, and formal verification. These techniques can detect any 

malicious modifications to the NoC and identify their location. 

3. HT prevention: Various techniques can be employed to prevent HTs in NoC, such as secure 

design techniques, insertion of redundancy and diversity, and monitoring of system behavior. 
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These techniques can make it difficult for an adversary to insert HTs into the NoC and ensure 

that the NoC operates as intended. 

4. Secure communication protocols: Secure communication protocols can be used to protect the 

confidentiality, integrity, and authenticity of communication in the NoC. Encryption, 

authentication, and access control can be employed to ensure that only authorized parties can 

access the communication channels. 

Overall, HTs are a serious security threat to NoC, and designers and fabricators should take 

appropriate measures to detect and prevent them. Employing secure design techniques, trustworthy 

fabrication processes, HT detection and prevention techniques, and secure communication protocols 

can help ensure the security of the NoC. 

3.7 Method to detect HT in SoC- 

Hardware Trojans (HTs) are malicious modifications made to a chip's design or fabrication process 

that can cause the chip to perform unintended and often malicious functions. HTs can be inserted into 

a chip's design or fabrication process by an adversary to create a backdoor, leak sensitive information, 

or cause denial of service[46,48]. 

System on Chip (SoC) can also be vulnerable to HTs, as it integrates multiple components onto a 

single chip, including the processing unit, memory, and communication interfaces. HTs in SoC can 

disrupt the normal operation of the system, leak sensitive information, and create backdoors that can 

be used by attackers to compromise the system. 

To detect and prevent HTs in SoC, several techniques can be employed, such as: 

1. Trustworthy design and fabrication: Designers and fabricators can follow best practices to 

ensure that the SoC is designed and fabricated in a trustworthy environment, using trusted 

tools and processes. 

2. HT detection: Various techniques can be employed to detect HTs in SoC, such as side-

channel analysis, fault injection, and formal verification. These techniques can detect any 

malicious modifications to the SoC and identify their location. 

3. HT prevention: Various techniques can be employed to prevent HTs in SoC, such as secure 

design techniques, insertion of redundancy and diversity, and monitoring of system behavior. 

These techniques can make it difficult for an adversary to insert HTs into the SoC and ensure 

that the SoC operates as intended. 

4. Secure booting and firmware updates: Secure booting and firmware updates can prevent HTs 

from being inserted into the system through unauthorized access to the firmware. This can be 

achieved by using secure booting techniques that validate the integrity of the firmware before 

it is executed. 

Overall, HTs are a serious security threat to SoC, and designers and fabricators should take 

appropriate measures to detect and prevent them. Employing secure design techniques, trustworthy 

fabrication processes, HT detection and prevention techniques, and secure booting and firmware 

updates can help ensure the security of the SoC. 

4. RESULT & DISCUSSION  

4.1 Optimum Solution for Security in NoC- 
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To address these security issues, various techniques can be employed in NoC design, such as: 

1. Authentication and encryption: These techniques can be used to ensure the confidentiality and 

integrity of the communication content. Authentication ensures that only authorized parties 

can access the communication channels, while encryption ensures that the communication 

content is protected from unauthorized access or modification. 

2. Access control: Access control can be used to restrict access to the memory of the system, 

ensuring that only authorized parties can modify the system configuration or access sensitive 

information. 

3. Traffic analysis: Traffic analysis can be used to detect anomalous traffic patterns or behavior, 

which may indicate the presence of an attacker. This can be done by monitoring the 

communication channels and analyzing the traffic characteristics. 

4. Redundancy and fault tolerance: These techniques can be used to ensure the availability of the 

communication infrastructure, even in the presence of attacks or failures. Redundancy can be 

achieved by using multiple communication channels or nodes, while fault tolerance can be 

achieved by detecting and recovering from errors or failures. 

Overall, security is a critical consideration in NoC design, and various techniques can be employed to 

ensure the confidentiality, integrity, and availability of the communication infrastructure of the 

system. 

4.2 Optimum Solution for Security in SoC- 

To address these security issues, various techniques can be employed in SoC design, such as: 

1. Hardware security modules: These modules can be used to provide secure storage and 

processing of sensitive data, such as encryption keys or authentication tokens. They can also 

be used to perform secure booting and firmware updates, ensuring that only trusted software 

is running on the system. 

2. Secure communication protocols: These protocols can be used to ensure the confidentiality 

and integrity of communication between different components of the system. Encryption and 

authentication can be used to protect the communication content and to ensure that only 

authorized parties can access the communication channels. 

3. Secure booting and firmware updates: These techniques can be used to ensure that only 

trusted software is running on the system. Secure booting ensures that the system only boots 

from trusted firmware, while firmware updates can be securely delivered and verified before 

installation. 

4. Access control and authentication: These techniques can be used to restrict access to the 

system's components and to ensure that only authorized parties can access sensitive data or 

modify system configuration. 

Overall, security is a critical consideration in SoC design, and various techniques can be employed to 

ensure the confidentiality, integrity, and availability of the system and its components. 

5. CONCLUSION 

The performance of Network on Chip (NoC) and System on Chip (SoC) depends on various factors, 

such as the size and complexity of the system, the communication patterns, and the workload. Both 

NoC and SoC can provide high performance in different scenarios, depending on the specific 

requirements of the system and the application. 
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In general, NoC can provide high performance in large-scale systems that require a high-bandwidth, 

low-latency communication infrastructure. NoC can improve the scalability, performance, and energy 

efficiency of such systems by providing a communication channel that can be dynamically 

reconfigured and optimized for the specific workload. NoC can also support various communication 

protocols and traffic patterns, such as point-to-point, multicast, and broadcast, and can provide fault-

tolerance and quality-of-service guarantees. 

On the other hand, SoC can provide high performance in systems that require tight integration of 

multiple components onto a single chip. SoC can improve the performance, power efficiency, and cost 

of such systems by providing a compact and integrated solution that minimizes the communication 

overhead and the power consumption. SoC can also support various processing units, memory 

modules, and communication interfaces, and can be customized for the specific requirements of the 

application. 

Overall, the best performance between NoC and SoC depends on the specific requirements of the 

system and the application. NoC is better suited for large-scale systems that require a high-bandwidth, 

low-latency communication infrastructure, while SoC is better suited for systems that require tight 

integration of multiple components onto a single chip. In many cases, a combination of NoC and SoC 

can provide the best performance by leveraging the strengths of both technologies. 
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