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ABSTRACT 
This paper on “The Role of Memristor as Non-Volatile RAM” is aimed at 
ascertaining the role of Memristor as non-volatile RAM. A memristor is an 
electrical component that limits or regulates the flow of electrical current in a 
circuit and remembers the amount of charge that has previously flowed through 
it. It is a nano-scale non-volatile memory device which has the potential to 
replace ash memories and Dynamic RAMs in the next few years. This paper has 
revealed computer memories (RAM, ROM, flash memory, hard disk) and their 
functions, concept of memristor as well as its role as non-volatile RAM. The 
conclusion has been drawn and considering the promising features of 
Memristors, it is recommended that this paper be introduced to students and 
general public in order to educate them on the roles of memristor on changing the 
state of main memory from volatile to non-volatile device.  
Keywords:  Non-volatile, Nano-scale, Main memory, RAM and volatile. 

 
INTRODUCTION 
A computer is basically a programmable machine, which has two principal characteristics and they 
are: it responds to a specific set of instructions in a well-defined manner and it can execute a 
prerecorded list of instructions called a program. (Beal, 2016) Modern computers are electronic and 
digital, which the actual machinery consists of wires, transistors, and circuits (known as hardware) 
and the instructions and data (known as software). Computer processors perform calculations, 
while computer memory holds the information that processors access directly. Memory is 
sometimes used to refer to storage. In general, however, computer memory means computer RAM 
(Random Access Memory). Processors can hold only a small amount of information at any one 
time, so they require larger working spaces. RAM provides this space. When a program is 
launched, it is loaded from the disk drive to the RAM. This process can take some time, which is 
why programs need time to load. Once they are loaded, however, they run far faster. RAM is lost 
requires power at all time; when the power is disconnected, all information stored in RAM is lost. 
So many database servers store a significant amount of working information in RAM at all times. 
This RAM is protected by a battery backup to ensure data integrity. A Memristor is an electrical 
component that limits or regulates the flow of electrical current in a circuit and remembers the 
amount of charge that has previously flowed through it. Memristor are important because they are 
non-volatile, meaning that they retain memory without power. The original concept for memristor, 
as conceived in 1971 by processor Leon Chua at the University of California, Berkley, was a 
nonlinear, passive two-terminal electrical component that linked electric charge and magnetic flux. 
Since then, the definition of memristor has been broadened to include any form of non-volatile 
memory that is based on resistance switching, which increases the flow of current in one direction 
and decreases the flow of current in the opposite direction. (Techtarget, 2019). 
 

REVIEW OF RELATED LITERATURE 
Computer Memories and Their Functions 
The computer memory is a temporary storage area. It holds the data and instructions that the 
Central processing Unit (CPU) needs. Before a program can be run, the program is loaded from 
some storage medium into the memory. This allows the CPU direct access to the program. Memory 
is need for any computer. The CPU calls instructions and data from the computer’s memory. 
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Because the same computer performs different tasks at different times, the memory is erasable – 
much like audio cassette.  But there are some programs and instructions which the computer needs. 
It does not matter what function performed. These programs often are permanently recorded in the 
memory usually consists of two parts:  
1. Read only memory (ROM):  This is the permanent memory which is used to store 

important control programs and systems software to perform a variety of functions, such as 
booting up or starting up programs. ROM is non-volatile. That means the contents are not 
lost when the power is switched off. Its contents are written at the time of manufacture, but 
in modern computers it may be changed using special software.  

2. Random Access Memory (RAM): This is used as the working memory of a computer 
system. It stores input data, intermediate results, programs, and other information 
temporarily. It can be read and/or written. It is usually volatile, that is all data will be lost 
when the power is turned off. In most cases it is loaded again from hard disk, which is used 
as data storage (Wikipedia, 2016).  

 
 

FUNCTIONS OF COMPUTER MEMORIES: 
According to Mercer, (2015), the basic function of computer memory is essentially to store data. 
Depending on the type of data it stores and the role it plays is computer operation, however, 
memory performs several different functions. Although all of these functions involve data storage, 
RAM, ROM, flash memory and hard drives each perform a different and necessary function to keep 
a computer and its peripherals working.  
Below are various computer memories and their functions:  
1. RAM: Random access memory (RAM) provides temporary application data storage. 

Instead of having to go back and find information on the hard drive every time a computer 
needs a piece of data, the computer temporarily stores frequently used files on RAM, 
making them easier to find. When the computer shuts down, all the data in RAM is erased 
or transferred to the hard drive, making room for new data when the computer begins 
operating again.  

2. Hard Drive: A hard drive is core of a computer’s data storage. It provides memory space 
for system and user files – everything from operating system to documents and images. In 
mechanical terms, a hard drive is a rotating disk treated with a magnetic coating, similar to 
the magnetic ribbons that store date on cassettes. A moving arm reads and copies data to 
and from the rotating disk, allowing the user to open files from the hard disk or save new 
data.  

3. Flash memory:  Flash memory, the common term for electronically erasable programmable 
read-only memory (EEPROM), is used in computer video game cards and to store some 
vital system information. Unlike other memory types that copy or erase data byte-by byte, 
EEPROM can edit data in groups of bytes, making it a popular choice for devices like 
memory sticks and cameras where the data stored is constantly changing. Unlike hard 
drives, EEPROM does not require a fragile moving arm, prompting some computer 
manufactures to move toward replacing hard disks with  flash architecture, although the 
technology remains more expensive than hard disks.  

4. ROM: Read-only memory (ROM) is used to store data that controls the most basic 
computer functionality, such as starting up, detecting peripherals and operating the 
computer fan. As the name suggests, the data cannot be edited by the system or users and, 
unlike RAM, the data stays recorded even when the computer is off. Like hard drives and 
flash memory, ROM is an example of non-volatile memory – meaning that it remains in 
place when the power is off – while RAM is considered volatile memory.  
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The Concept of Non-Volatile RAM 
Non-volatile is a term used to depict any memory or storage that can save data or instructions 
notwithstanding if the power to the computer is on or off. Data is stored on such memories or 
storages will retain its data regardless if the power is interrupted. The best example of non-volatile 
memory and storage is a computer hard drive, flash memory, non-volatile memory or non-volatile 
storage is a type of computer memory that can retrieve stored information even after having been 
power cycled (turned off and back on). Non-volatile memory is typically used for the task of 
secondary storage, or long-term persistent storage. The differences between volatile memory and 
Non-volatile are that volatile memory requires electricity or some kind of current to store 
information and non-volatile memory does not. With volatile memory, the current that runs through 
the computer is what helps hold the memory. Non-volatile memory does not require any kind of 
power to hold information. Volatile memory tends to run faster than nonvolatile memory. That is 
why computers use volatile memory for tasks that require fast response times and need memory for 
only small intervals of time. Nonvolatile memory tends to be slower in speed but it’s also 
rewritable, which means data on it can be deleted and restored.  
 
Furthermore, non-volatile Random Access Memory (NVRAM) is a category of Random Access 
Memory (RAM) that retains stored data even if the power is switched off. NVRAM is a non-
volatile memory type that provides the random access facility. (Techopedia, 2016) According to 
Wikipedia, (2016), Non-volatile random-access memory (NVRAM) is random-access memory that 
retains its information when power is turned off (non-volatile). This is in contrast to dynamic 
random-access memory (DRAM) and static random-access memory (SRAM), which both maintain 
data only for as long as power is applied. NVRAM is seen in many devices, automobiles, etc for 
instance, computer monitor, printers, cars, smart cards, and other devices that require remembered 
settings.  
 
THE CONCEPT OF MEMRISTORS  
The memristor, was a term coined in 1971 by circuit theorist Leon Chua as a missing non-linear 
passive two-terminal electrical component relating electric charge and magnetic flux linkage. The 
operation of Resistive Random Access Memory (RRAM) devices was recently connected to the 
memristor concept. According to the characterizing mathematical relations, the memristor would 
hypothetically operate in the following way:  The memristor’s electrical resistance is not constant 
but depends on the history of current that had previously flowed through the device, i.e., its present 
resistance depends on how much electric charge has flowed in what direction through it in the past. 
The device remembers its history – the so-called non-volatility property. When the electric power 
supply is turned off, the memristor remembers its most recent resistance until it is turned on again 
(Wikipedia, 2015).  A memristor is often compared to an imaginary pipe that carries water. When 
the water flows in one direction, the pipe’s diameter expands and allows the water to flow faster – 
but when the water flows in the opposite direction, the pipe’s diameter contracts and slows the 
water’s flow down. If the water is shut off, the pipe retains its diameter until the water is turned 
back on. To continue the analogy, when a memristor’s power is shut off, the memristor retains its 
resistance value. This would mean that if power to a computer was cut off with a hard shut down, 
all the applications and documents that were open before the shutdown would still be right there on 
the screen when the computer was restarted. Additionally, memristor, which are considered to be a 
sub-category of resistive RAM, are one of several storage technologies that have been predicted to 
replace flash memory. it can be used to create smaller, faster, low-power computers that do not 
require data to be transferred between volatile and non-volatile memory. If the storage hierarchy 
could be flattened by replacing DRAM and hard drives with memristors, it would theoretically be 
possible to create analog computers capable of carrying out calculations on the same chips that 
store data.  
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According to Brain, (2009), a memristor is a device like a resistor, but its resistance changes based 
on past history. In other words, it has a memory component based on the voltage the device has 
seen in the past. There are several applications for a memristor. It should be possible to replace 
some transistors with memristors in microprocessors and reduce the power consumption. It should 
also be possible to build very compact memory structures that consume little power.   
 
FINDINGS 
Memristor is a non-volatile Memory (RAM) due to the fact that it can retain memory states, and 
data, in power-off modes. As one of the applications of memristor, computer memory and storage 
would move into next-generation memory technology, which widely used flash and Dram 
technologies could be replaced. The type of memory that can be built with memristors, called 
Resistive RAM (ReRAM or RRAM), is nonvolatile, which means devices, can retain their data 
after the power supply is turned off. That is in contrast to DRAM, where the stored data is lost 
when the power is cut. Importantly, the fact that the memristor can actually hold on to that current 
even without power, shows that it can turn what is technically “main memory” or RAM into a more 
permanent storage device. But that won’t exactly be useful if it remains at the same data capacity 
that RAM has today. Fortunately, the memristor is also denser than DRAM, the current RAM 
technology used for main memory, which is 64 and 128 times denser. It can be up to 512 GB 
memristor RAM.  
 
CONCLUSION  
The computer memory is a temporary storage area. It holds the data instructions that the Central 
Processing Unit (CPU) needs. Computer memory (RAM) is volatile in nature, which means that it 
cannot retain data if power failures. The next-generation memory technology – memristor would 
replace widely used flash and DRAM technologies in the near future, since it is nonvolatile, which 
means devices, can retain their data after the power supply is turned off.  
 
RECOMMENDATIONS 
Considering the promising features of Memristor in computing, it is recommended that this paper 
be introduced to students in higher institutions and general public in order to educate them on the 
role of memristor as a non-volatile RAM. 
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