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Abstract 

The CMOS technology is known for low threshold voltage high density and high performance. 

The electronic circuit or components density has increased daily in a single chip by employing 

VLSI design. The power consumption going to low and operating frequency achieved higher 

through VLSI technology. In this article, we included a brief review on digital electronic 

memory cell and future technology. We have mainly focused flash memory devices such as 

Static Random-access memory (SRAM), dynamic Random-access memory (DRAM) and Flip- 

flop. RAM is a very powerful components for personal computer, mobile and any electronic 

gadgets. The development of RAM and flip-flop in the form of memory is very important 

because its impacts on the performance of the programs in personal computer (PC). Now a days, 

all the research and development as well as normal work have been dependent on the PC 

performance. The speed of the PC depends on RAM and flash memory used in PC 

configurations. This is the main reason to study and analyzed the digital memory cell, especially 

RAM and flip-flop. These are various applications in VLSI digital clock system, baths, registers, 

microprocessors, etc., and very low power consumptions. 

 
1. INTRODUCTION 

The output of the digital circuit is in binary format. The binary means the representation of only 

two states. The higher value represents the one and the lower value by 0. Because of these two 

upper and lower values, the digital circuit has several advantages over the analog circuit. But in 

case of analog circuit analogue signal having the continuous signal over time [1]. So, the chance 

of the error in the analogue signal is higher than the digital signal. In recent time, the digital 

electronic circuit are used. In electronic circuit digital Memory play an important role. Digital 

memory means that data recorded and save in it. The format of store date is in zero and 1 form. 

Digital memory made of the logic gates such as AND gate, OR gate, Not gate, NAND gate, 

EXOR gate etc[2]. The combination of these gates makes digital electronic circuit from these 

logic gates. 

Customize integrated circuits, especially for a specific task cleverly built circuits, known as 

application-specific integrated circuits (ASICs). Integrated circuits with digital logic circuitry 

layouts that can be changed and deal with fixed gate arrays (FPGAs) and are frequently used for 

prototyping and development[1,3]. Different types of memory cells, such as contextual memory 

and bubble memory, have been employed throughout computing technology. Metal-oxide- 
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semiconductor (MOS) memory cells are today's most typical type of memory cell construction. 

Flip-flops made of MOSFETs (MOSFETs), and MOS capacitors are both used in contemporary 

random-access memory (RAM). Present-day RAM uses as flip-flops and MOS capacitors. The 

SRAM (static RAM) memory is made from flip-flop circuits, usually used with MOSFETs. The 

second kind of RAM is DRAM (dynamic access memory). The DRAM works based on the 

charging and discharging capacitors of MOS capacitors. It can store '1 'or' 0 'in charging and 

discharging, respectively[4,5]. 

 

 

 

Fig.1. Semiconductor Memory Classification 

 

 

However, nonvolatile memory (NVM) relies on the development of floating memory cells. The 

floating gate memory cells are used in read-only memory, such as erasable programmable read- 

only memory and electrically erasable programmable read-only memory [6,7]. The foundation 

of creating digital memory is a memory cell, which is made of flip-flops. Many different 

technologies used in producing high-density memory cells in an integrated chip, such as BJT, 

FET, and MOSFET, can be employed with it [8,9]. These digital memories can store the data to 

enable the computer. These memory cells are also utilized to store information in integrated 

circuits that will be utilized by users later on in the future. Repeated circuits are intelligent 

devices that make use of memory cells. The output is influenced by both the previous state 

circuits, as defined by prices, and the input's current value. These circuits need a clock or a time 

generator to function. The majority of modern computer programs use DRAM cells as their 

primary form of memory because of their reduced size and ability to deliver at the lower price 
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with higher storage capacity [10]. The Dynamic RAM memory able to refresh the stored 

information and cell's value needs to be rewritten frequently because it holds its value as a 

charging and discharging of MOS capacitor. It has an issue as leakage current in these 

capacitors. This is one factor contributing to DRAM cells' decreased speed compared to 

 

 

 

Fig.2. Schematic configuration of (a) SRAM (b) DRAM 

huge SRAM cells (standing RAM). Because of this, on-chip storage found on contemporary 

microprocessor chips uses SRAM memory [5,11]. 

2. Discussion 

2.1. 1 Bit Memory cell (SR flip flop): 

 

The flip flops are a basic unit of digital memory. One flip flop store one bit of data. The basic 

flip-flop is known as the SR flip-flop. The SR Flip Flop store one bit of data in the form of Zero 

and one. It stores data in bistable of 0 and 1. It has 2 inputs SET and RESET. SET is denoted by 

S and RESET is denoted by R and its 1 and 0, respectively[12]. 
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Fig.3. 1bit memory cell 

 
 

 

2.2.DRAM MEMORY CELL 

DRAM stands for dynamic random-access memory. The DRAM Memory was first marketed in 

the late 1960s, about 50 years ago, and it was very likely the first memory-integrated circuit ever 

sold. This memory cell made of one transistor and one capacitor, make up one that repeats that is 

only 2 elements per cell by comparison. Through continued improvements over these 50 years, 

DRAM has remained the second most compact memory technology in production. DRAM is very 

fast and has symmetrical read and write speeds[6,7,14]. The room is in fact the lowest price per 

bit. Symmetrical speed, which means fast rate equals fast ride speed memory and is widely used 

to hold large working files. This capacitor effectively holds the value of the bit, can be charged 

up to high voltage, and it can be discharged to low voltage which will call a logic zero. To make 

it work again we will use VSS or ground and there is a small leakage path from this gate drain 

into the substrate. When the game is off through this reverse diode junction, here the capacitor 

will this charge after some finite time and follow the midpoint 0.5 volts. Let’s say that finite time 

is 200 milliseconds in our case or 1/5 of a second. So, these memory cell capacitors need refresh 

to retain their memory value[9]. The standard for refreshing every drop capacitor on an IC is 

every 64 milliseconds or less. That’s why this is called dynamic RAM. Dynamically refreshed 
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16 times at least each second. The charge on this capacitor, which is higher one Volt in this case, 

adds enough positive voltage. The advantages of DRAM are low cost, high speed and infinite 

memory access. The disadvantage of DRAM is it is content will be lost on any power loss. 
 

 

 
 

 

 

Fig.5: DRAM cell (1 transistor and one capacitor) Fig 6: DRAM chip 

 

 

In figure 5, you can see only one transition and one capacitor. First, we discuss about read 

operation. The applied voltage Vdd/2 to charge the capacitor. If this is one, then this transistor 

will be on output is equal to one. If this is the voltage of the data line and if it is sent to sense 

amplifier. Then output will be one. In the case of write operation, the data line will be acted as 

the input[10]. The capacitor would have the value one. So, this capacitor would be charged. If 

you place a value zero here then capacitor would be discharged, so the value here would be 

zero. Data line would be acted as the input line. Should be one so that we can access this 

transaction because we can access this transistor. That is, if this is one, we can access this 

capacitor and output is one. This means that we have the access to this capacitor now and if 

word line is one then the voltage share would be if data line is one then the capacitor will have 

the voltage Vdd and if data line is zero then capacitor will have the voltage zero. 

Types of DRAM 

These are the types of DRAM memory: 
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2.3. SRAM MEMORY CELL 

 
 

 

 
Fig.7: SRAM memory cell showing Inverter Loop as gate 

 

 

SRAM stands for static random-access memory. The first SRAM in integrated circuit was sold 

around 1970, about 50 years ago. Means they were introduced to within a decade of the very first 

planner transistors integrated circuits. The bit memory uses 6 transistors, and these bits are packed 

together in a row and column array to make a byte word of memory as you need. The address 

used to access the memory are decoded so that the word line turns on these 2 transistors 

simultaneous[15]. Then these pair lines, true and complement are driven with your value. The 

drive strength is sad, so the weaker inverse inside the memory cell change to keep your new 

value. In SRAM, these bits can be read over and over or written over and over infinitely. The 

only time designers buy external SRAM integrated circuit if they need more SRAM than the 

microcontroller they select can hold, or it’s a cheaper system cost to have it outside for some odd 

reason. if their application needs non-volatile as scrap, in that case the put SRAM outside. The 

number of chips in SRAM is more than the other RAM variants such as DRAM for the same 

amount of storage space which increases its manufacturing cost. Have it works in a fast manner 

and consumes less power. As it is, no refresh cycle is needed. Working of SRAM, we know that 

computer is working in binary language. So whatever input we are giving to a computer will be 

converted into form of zeros and ones. Similarly, the output generated by a computer will be in 

the binary language which is then converted into human understandable language. Now let's see 

how the read operation is performed in SRAM. The 2 pass transistors are turned on by applying 

the voltage at the address line. It can also sense the voltage difference between these bit lines. 

This whole operation could also be accomplished with the help of one bit line. But here we are 

using 2-bit lines to increase the speed of the read operation. There are mainly two types of SRAM: 

(i) asynchronous SRAM, it is called asynchronous SRAM because it works independently of the 
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system clock in CPU. (ii) Synchronous SRAM, it is synchronised with the system clock. This 

allows it to be more easily synchronised with any device that accesses it and reduces excess 

waiting time while the speed may be high[13]. 

 
3. CONCLUSION 

In this paper, we investigated the operation of Dynamic Random Access Memory (DRAM) and 

static random-access memory. We have found that these two digital memories are essential 

components of electronic gadgets and computers. We have studied the detailed operation of 

digital memory such as SRAM and DRAM. The operation like storage of data, reading and 

writing from external commands to memory. We have found that the stored data in DRAM is lost 

when power fails. But in the case of SRAM data is safe. Let’s say that finite time is 200 

milliseconds in our case or 1/5 of a second. So, these memory cell capacitors need refresh to 

retain their memory value. The standard for refreshing every drop capacitor on an IC is every 64 

milliseconds or less. Dynamically refreshed 16 times at least each second. The advantages of 

DRAM are low cost, high speed and infinite memory access. The disadvantage of DRAM is it is 

content will be lost on any power loss. 

 
4. FUTURE SCOPE 

Reduce the size electronic components inside integrated chip and increase the density of 

transistors in it. We also go for RRAM (resistive random-access memory), because the size the 

RAM is in very low dimension compared to the SRAM and DRAM. 
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