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ABSTRACT: This project is about designing a 32*8 random access memory and verifying the RAM using Verilog
programming language.it is a hardware description language used to model the electronic systems and to describe
digital systems and circuits in the form of code. At present industrial professionals are trying to design and verify the
digital systems which should be easier and simpler to use. This project allows us to design and verify the RAM in a
easier and simpler methodology by using five different test cases. The designing undergoes by using the register
transfer level codes which can be verified by the test bench in a behavioural level of abstraction by using task, functions
and arrays.
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I. INTRODUCTION

The verification of a 32x8 RAM module using Verilog is a crucial aspect of digital The design validation. RAM
(Random Access Memory) plays a fundamental role in computer systems, storing data in a manner that allows for rapid
access to any location within the memory. Verifying the functionality of a RAM module ensures that it operates
correctly according to its design specifications and requirements. This project focuses on verifying the behavior of a
32x8 RAM module implemented in Verilog HDL (Hardware Description Language). The RAM module comprises a set
of input and output ports, including clock, reset, read enable, write enable, address, data input, and data output. By
simulating different test cases, we aim to validate the RAM module's performance under various scenarios, ensuring its
correctness and reliability in practical applications. Through this verification project, we aim to demonstrate the
effectiveness of using Verilog for digital design verification and highlight the importance of rigorous testing in ensuring
the reliability and functionality of complex digital system.

II. EXISTING SYSTEM
The existing system likely involves traditional methods for verifying RAM modules, which may include

manual testing
simulation-based verification
Limited Functional Coverage
Difficulty in Debugging

While these methods may have been effective to some extent, they may also possess certain limitations or demerits
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III. PROPOSED SYSTEM

e By adopting the proposed system, designers can overcome the limitations of traditional verification methods
and ensure the correctness and reliability of RAM modules in complex digital designs.

Simulation Acceleration

Advanced Debugging Capabilities

Enhanced Functional Coverage

Scalability and Reusability

Improved Verification Productivity

IV. BLOCK DIAGRAM

| Data input

Addres

Reset RAM —-—{ Data output
32*8

CLK

Read
enable

-—

Write
enable

V. WORKING PRINCIPLE

The design and verification of the RAM 32*§ include the following principle,

In Verilog, the design code is used to synthesis the actual hardware description of a digital circuit, specifying its
behavior or structure. This code describes how the circuit should operate or how its components should be
interconnected.

The module RAM 32*8 is declared with clock(clk), reset (rst), address (addr), write enable (wr_en), read enable
(rd_en), data input (data_in), and data output (data_out) ports. Inside the module, there's an array memory declared to
store 32 8-bit words. Each word corresponds to an address (0 to 31).

Wr_en Rd_en Data_in Data_out
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VI. TEST BENCH

A testbench code, on the other hand, is used to simulate and test the design code. It provides stimulus to the design
under test (DUT) and checks its responses to ensure that it behaves as expected. The testbench typically contains input
stimuli, which are applied to the inputs of the DUT, and assertions or checks to verify that the outputsof the DUT are
correct. This test bench verifies the basic functionality of a 32x8 RAM by writing data to address 0 and then reading it
back. It's important to extend this test bench to cover various address and data scenarios comprehensively verify the
RAM functionality.

TESTCASES

Write completely then read completely

b Write and read in alternative clock cycle

b Write and read simultaneously
Testcase 4

i Werite in random locations and read from samelocations
Testcase 5

i All the above four test cases in random fashion

VILALGORITHM

1. Include design

2. Define time format

3. 1/P and O/P port

4. Memory array

5. Instatiation

6. Clock generation

7. Reset

8. Write operation

9. Compare

10. Verify
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VIII. FLOW CHART

start

Declaring the
i/p &o/p ports

clock |
rese Rst =
t 1 l
rst = Ol *
Write(for 32 Initial
rite(for e
1 locations) position ‘

i Read(for 32

locations) |

end

IX. CONCLUSION

In conclusion, the industrial verification of RAM 32x8 using Verilog has been successfully completed, demonstratingthe
functionality and reliability of the design. Through rigorous testing and verification processes, it has been shown that
the RAM module operates as intended, meeting the specified requirements and standards. This project not only
validates the effectiveness of Verilog in designing complex digital systems but also highlights the importance of
thorough verification in ensuring the integrity of industrial-grade components. Moving forward, the insights gained
from this project can contribute to the advancement of digital design methodologies and serve as a foundation for future
developments in the field of hardware verification and design.
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