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ABSTRACT: The design of System-on-a-Chip (SoC) devices has grown increasingly sophisticated. due to the 

integration of many functional components or IPs (Intellectual Property) into a chip. How to validate on-chip 

communication attributes is the integration difficulty. Even despite conventional They still lack a chip-level dynamic, 

despite simulation-based on-chip bus protocol evaluating bus signals to comply bus transaction behavior or not. 

verified to help with hardware troubleshooting. A rule-based synthesizable AMBA AXI protocol was put out by us. 

There are 44 rules to be checked in the AXI protocol. System on a Chip With the development of a standardized signal 

bus architecture used for connecting various system modules, chip design became a key integrated approach for cutting 

the design time of the complete system. Given that massive SoCs cannot be certified using conventional, antiquated 

methods, one of the main obstacles at hand is how to examine these on-chip bus protocols. The AMBA AXI protocol, 

which displays write, read, and write read operations, has been proven in this work using UVM. 
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I. INTRODUCTION 

 
As a result of the integration of IP cores into today's SOCs that have been integrated into them, synchronizing all IP 

cores during the transmission of data is a very difficult task. Today's semiconductors use mainly communication 

protocols that are part of the AMBA family, namely the Advanced Peripheral Bus (APB),  Advanced High-

performance Bus (AHB) and ,Advanced Extensible Interface (AXI).As a result of the little time available in the design 

stage, verification becomes a problematic task when it comes to the production of these kinds of SOCs, since it is 

commonly estimated that it will take up 70 percent of the entire project time as opposed to 30 percent in the design 

phase. Thus, using a specialized testing environment called Verification-IP. One way to categorize modern System-on-

Chip (SoC) communication bus protocols is based on their power consumption and performance efficiency. These 

protocols can be grouped into different categories depending on how effectively they function and how much power 

they consume. The specific group of communication bus protocols used in a given system is chosen based on the 

system's requirements for power consumption, performance, and functionality. While it performs badly when compared 

to the AXI, the APB bus protocol structure is the easiest to implement and the least power-hungry of the three AMBA 

protocols. Compared to AHB and APB protocols, the AMBA-AXI protocol considerably uses modest power while 

performing better. Consequently, if high performance is required, the AXI bus protocol structure has been adopted for 

the SOC designs. AHB has a shared-bus design, hence arbitration mechanisms only permit one master to utilize the bus 

at a time. In contrast, AXI uses an interconnect-based bus, which is far more effective since it enables simultaneous 

communication between (many) masters and (multiple) slaves. AXI is significantly more efficient since it enables 

concurrent communication between several masters and numerous slaves because it is essentially an interconnect-based 

bus. In this work, we explore the design of an AMBA AXI protocol verification built on System Verilog. 

 

The following is a list of AMBA AXI features: 
•Burst write and read transactions enable the transfer of a specified number of bytes per transfer in a single cycle, 

improving data transfer rates and performance. This is particularly useful in applications that require high-speed data 

transfers, such as video streaming and high-performance computing. 

•Support out-of-order transactions: Understanding in-order transactions is a prerequisite for understanding out-of-order 

transactions. 

•An in-order transaction is one that is submitted in the same order that we get responses when the request and response 

take place in the same order. 

•Once an order-transaction is submitted and a request-response is just received, the two events do not occur in a 

sequential sequence. 
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• Support for simultaneous write and read transactions. 

Signals in axi protocol: 

 

Table 1 AXI SIGNALS 

 

The following 5 transaction independent channels are included in the (AXI protocol): 

 

Figure -1  CHANNELS IN AXI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Write address: The address and control information conveyed by this channel determines the type of data that will 

be transferred. 

2. Write data: This Write data channel is used for transactions between (master-slave) masters and slaves. 
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3. Write response: The slave is using the channel to provide the master feedback. demonstrates that the master 

transfer has been completed. 

4. Read address: The channel essentially contains control and address information for the read channel. This in turn 

determines the type of data being sent. 

5. Read data: Through this channel, transactions are transmitted from the slave to the master. 

 

 

Handshaking mechanism in axi: 

 

Table 2  HANDSHAKING MECHANISM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

II. METHODOLOGY 

 
Because of the growing industry's need for reliable systems with a shorter time to market, the verification process has 

become much more challenging.Verilog was once the only language used for design verification, but producers have 

switched to System Verilog due to its lack of modularity.in this paper we use UVM methodology because of its 

accessibility, effectiveness, and better level of design renewability. 

 

UVM testbench: 
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Figure -2  UVM TESTBENCH 
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IV. RESULTS 

 

The simulation is run in the QUESTASIM tool, and the Figure displays the AMBA AXI waveform. Signals on write 

address channels start with AW. W is the data channel's write signal. Signals on write response channels start with the 

letter B. AR denotes the Read Address Channel signal. R can be executed to evaluate the read data channel's signal. 

 

COVERAGE 

Figure -3   RESULT COVERAGE 

 
 

WAVEFORM 

Figure -4  RESULT WAVEFORM 
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Figure -5  RESULT WAVEFORM 2 

 
Figure -6  RESULT  WAVEFORM 3 
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Figure -7  RESULT WAVEFORM 4 

 
 

V. CONCLUSION 

 

Therefore, the AMBA AXI protocol was checked using UVM, and got simulation results has been seen in fig. This 

main idea is to add coverage in AXI protocol happening. 
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