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Overview of Memories
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•SRAM (static random-access memory)

• DRAM (dynamic random-access memory)

• ROM (read-only memory)

• EPROM (electrically programmable ROM)

• EEPROM (electrically erasable PROM)

• Flash Memory



Types of Memories
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➢ RAM: Volatile memory used for temporary storage. Includes SRAM and DRAM.

➢ ROM: Non-volatile memory used for permanent storage. Includes Mask ROM, 

PROM, EPROM, and EEPROM.

➢ Flash Memory: Non-volatile, rewritable memory used in SSDs, USB drives, etc.

➢ RAM (random-access memory) is a type of memory in which all addresses are 

accessible in an equal amount of time and can be selected in any order for a read 

or write operation. All RAMs have both read and write capability. Because RAMs 

lose stored data when the power is turned off, they are volatile memories.



Memory Types
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➢  ROM (read-only memory) is a type of memory in which data are stored permanently 

or semi permanently. Data can be read from a ROM, but there is no write operation as 

in the RAM. The ROM, like the RAM, is a random-access memory but the term RAM 

traditionally means a random-access read/write memory. Because ROMs retain stored 

data even if power is turned off, they are nonvolatile memories.



Random Access Memory (RAM)

➢ Definition: Random Access Memory (RAM) is a type of computer memory that allows 

data to be stored and retrieved quickly by the processor. Unlike storage devices such as 

hard drives or SSDs, RAM is volatile, meaning its contents are lost when power is 

turned off.

➢ Purpose:

• Provides temporary storage for data and program instructions that the CPU needs to 

access quickly during operation.

• Facilitates multitasking by holding data for currently running programs and 

allowing quick switching between them.

• Acts as a buffer for data being transferred between the CPU and storage devices, 

improving overall system performance.

➢ RAM plays a critical role in determining the speed and responsiveness of a computer 

system, with higher amounts of RAM generally leading to better performance, 

especially in resource-intensive tasks like gaming, video editing, and multitasking.



Types of RAM 

SRAM

➢ Static RAM (SRAM) is a type of RAM that stores data using flip-flop circuits, which retain their 

state as long as power is supplied to the system.

Characteristics:

• Faster access time compared to DRAM.

• No need for periodic refreshing.

• Higher cost per bit compared to DRAM due to its more complex construction.

➢ Faster access time.

➢ More expensive per bit.

➢ No need for refreshing.

DRAM

➢ Dynamic RAM (DRAM) is a type of RAM that stores data using capacitors, which require 

periodic refreshing to maintain the stored information.

Characteristics:

• Slower access time compared to SRAM.

• More cost-effective per bit compared to SRAM.

• Requires periodic refreshing, typically every few milliseconds, to prevent data loss.



Read-Only Memory (ROM)
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➢ Read-Only Memory (ROM) is a type of non-volatile memory that 

permanently stores data or instructions. Unlike RAM, ROM retains its 

contents even when the power is turned off.

➢ ROM is primarily used to store firmware, which is software that is 

permanently programmed into a hardware device during manufacturing.

➢ ROM also ensures that important software components remain intact 

and unalterable, protecting them from accidental or malicious 

modification.

➢ While traditional ROM is read-only and cannot be modified after 

manufacturing, there are variations such as PROM (Programmable 

ROM), EPROM (Erasable Programmable ROM), and EEPROM 

(Electrically Erasable Programmable ROM) that allow for programming 

and modification under certain conditions.

➢ Types:Mask ROM (factory-programmed), PROM (programmable once), 

EPROM (erasable programmable), EEPROM (electrically erasable 

programmable).



Flash Memory

➢ Flash memory is a type of non-volatile semiconductor memory that can be 

electrically erased and reprogrammed. It is commonly used for data storage in a 

wide range of electronic devices, including USB flash drives, solid-state drives 

(SSDs), memory cards, and embedded systems.

➢ Flash memory serves as a storage medium for storing data, program code, and 

system configurations in digital devices.

➢ Its primary purpose is to provide a reliable, compact, and energy-efficient 

solution for data storage in electronic devices.

➢ Flash memory is widely used in portable devices due to its small form factor, 

low power consumption, and shock resistance compared to traditional hard disk 

drives (HDDs).

➢ In SSDs, flash memory serves as the primary storage medium, offering faster 

data access speeds and improved system responsiveness compared to HDDs.

➢ Characteristics: Non-volatile, rewritable, used in SSDs, USB drives, memory 

cards.

➢ Operation principle: Use of floating gate transistors for data storage.



EEPROM (Electrically Erasable Programmable Read-Only Memory
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➢ EEPROM, short for Electrically Erasable Programmable Read-Only Memory, is a 

type of non-volatile memory that can be programmed, erased, and reprogrammed 

electrically. It is commonly used for storing small amounts of data that need to be 

retained even when power is removed from the device.

➢ EEPROM serves as a flexible and rewritable storage medium in digital systems where 

data persistence is required.

➢ Its primary purpose is to store critical configuration parameters, calibration data, and 

small programs that need to be retained across power cycles.

➢ EEPROM is often used in embedded systems, microcontrollers, and various electronic 

devices where small amounts of non-volatile memory are needed for storing settings, 

user preferences, and firmware updates.

➢ Characteristics: Non-volatile, electrically re-writable.

➢ Applications: BIOS chips, microcontrollers, etc.



Memory Hierarchy 
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➢ Memory hierarchy refers to the organization of different types of memory in a computer system, arranged in a 

hierarchy based on speed, cost, and capacity.

➢ The memory hierarchy typically consists of registers, cache memory, main memory (RAM), and secondary storage 

(e.g., hard disk drives, SSDs).

Registers:
➢ Registers are the smallest and fastest storage units located within the CPU.

➢ They hold data temporarily during CPU operations, such as arithmetic and logic calculations, and store intermediate 

results.

➢ Registers have the fastest access time but are limited in capacity and expensive to implement.

Cache Memory:
➢ Cache memory is a small, high-speed memory located between the CPU and main memory.

➢ Its purpose is to store frequently accessed data and instructions from main memory to reduce the time taken for the 

CPU to access them.

➢ Cache memory operates on the principle of spatial and temporal locality, exploiting the tendency of programs to 

access nearby memory locations and reuse recently accessed data.



Memory Hierarchy 

Main Memory (RAM):

➢ Main memory, often referred to as RAM (Random Access Memory), is the primary memory used by the CPU 

to store data and program instructions during execution.

➢ It provides fast access to data but has a larger capacity and slower access time compared to cache memory.

Secondary Storage:

➢ Secondary storage devices, such as hard disk drives (HDDs) and solid-state drives (SSDs), provide non-

volatile storage for data and programs.

➢ Secondary storage has much larger capacity but slower access times compared to main memory.

➢ It is used for long-term storage of data and program files that are not actively being processed by the CPU.

Importance of Memory Hierarchy:

➢ The memory hierarchy is designed to optimize the trade-off between speed, cost, and capacity.

➢ Fast access to frequently used data in cache memory helps reduce the CPU's idle time, improving overall 

system performance.

➢ Larger storage capacity provided by main memory and secondary storage allows for the processing of larger 

datasets and the storage of persistent data beyond the lifespan of volatile memory.
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Future Trends in Memory Technology
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➢ MRAM (Magneto-Resistive Random Access Memory):

➢ MRAM utilizes magnetic properties to store data, offering non-volatility and fast 

read/write speeds.

➢ It has the potential to combine the best features of existing memory technologies, such 

as high-speed operation, non-volatility, and endurance.

➢ MRAM is being explored for applications in cache memory, embedded systems, and 

high-performance computing.



➢ RRAM (Resistive Random Access Memory):

➢ RRAM operates by changing the resistance of a material to store data, offering low power consumption 

and high density.

➢ It has the potential to surpass the scalability limits of traditional memory technologies like NAND flash, 

enabling denser storage and higher performance.

➢ RRAM is being researched for use in next-generation storage devices, IoT devices, and neuromorphic 

computing.

➢ PCM (Phase-Change Memory):

➢ PCM utilizes the reversible phase transition of a material between amorphous and crystalline states to 

store data.

➢ It offers fast read/write speeds, low power consumption, and high endurance, making it suitable for both 

storage and memory applications.

➢ PCM is being investigated for use in storage-class memory, where it can bridge the performance gap 

between DRAM and NAND flash.



Potential Benefits of Emerging Memory Technologies:

➢ Faster Access: Emerging memory technologies offer faster read/write speeds 

compared to traditional memory technologies, improving overall system 

performance.

➢ Lower Power Consumption: These technologies consume less power during 

operation, leading to increased energy efficiency and longer battery life in mobile 

devices.

➢ Higher Density: Emerging memory technologies enable higher storage densities, 

allowing for more data to be stored in smaller form factors, leading to compact and 

efficient devices.



Challenges of Emerging Memory Technologies:

➢ Manufacturing Costs: The fabrication processes for emerging memory technologies are 

complex and expensive, leading to higher manufacturing costs compared to traditional 

memory technologies.

➢ Compatibility Issues: Integrating emerging memory technologies into existing computing 

architectures and standards may pose compatibility challenges and require significant 

software and hardware modifications.

➢ Reliability and Endurance: Ensuring the reliability and endurance of emerging memory 

technologies over long-term use remains a challenge, particularly in mission-critical 

applications where data integrity is paramount.

➢ By addressing these challenges, emerging memory technologies have the potential to 

revolutionize the landscape of digital storage and memory, unlocking new possibilities for 

future computing systems.



Thank You

Subj Coordinator: Dr.GAURAV KUMAR BHARTI Subject Name & Code: DCD EC 503 Semester: VI 17


	Slide 1: Digital System Design EC 503
	Slide 2: Overview of Memories
	Slide 3: Types of Memories
	Slide 4: Memory Types
	Slide 5: Random Access Memory (RAM)
	Slide 6: Types of RAM 
	Slide 7: Read-Only Memory (ROM)
	Slide 8: Flash Memory 
	Slide 9: EEPROM (Electrically Erasable Programmable Read-Only Memory
	Slide 10: Memory Hierarchy 
	Slide 11
	Slide 12
	Slide 13: Future Trends in Memory Technology
	Slide 14
	Slide 15: Potential Benefits of Emerging Memory Technologies:
	Slide 16: Challenges of Emerging Memory Technologies: 
	Slide 17: Thank You

