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Abstract: Since the past decades, CMOS devices have been reduced to achieve better performance in terms 

of speed, power dissipation, volume and reliability. The main area of interest in current CMOS technology 

is data retention and leakage reduction. SRAM (Static RAM) is the memory used to store data. Traditional 

static access memory (SRAM) cells suffer from an internal data instability problem because the data that is 

accessed is stored directly during the reading process. Noise margins in memory cells are reduced further 

with increased contrast and reduced power supply voltage in the changing CMOS technologies. A 

comparison is made between different SRAM cells based on different performance metrics, such as read 

delay, write delay, power dissipation, noise margin, and space in this document. 
 

Keywords: SRAM, 6T RAM, 7T RAM, DRAM, VLSI. 

 

1.  INTRODUCTION 

The need of portable high-speed and low-power devices 

such as mobile phones, laptops, laptops, etc. It is constantly 

increasing. All these devices require basic memory that 

works and responds faster and does not need to be updated. 

To do this, SRAM (cache memory) is used, which functions 

as an important part of the modern design of the 

microprocessor. SRAM occupies a large part of the total area 

of chips and energy.  

Although any of the three peripherals can be used in 

SRAM, MOSFETs, especially CMOS technology, are used 

to ensure very low levels of power consumption. Because 

semiconductor memories extend to very large dimensions, 

each cell must reach very low levels of energy consumption 

to ensure that the chip does not dissipate too much energy. 

The VLSI chip designer must meet the strict limits of 

power dissipation in mobile electronics applications, such as 

smartphones and tablets, while adhering to computer 

requirements. Although wireless devices are rapidly 

advancing in the consumer electronics market, there is a 

significant handicap in mobile device design, the overall 

power consumption of the device, which is a trend [10]. It is 

also said that memories are the main cause of energy 

dissipation in any digital system and there is no complete 

digital system without memories [3]. 

RAM is the one where you can read sites in 

semiconductor memory or read them in any order, regardless 

of the last location of the memory accessed. 

Static RAM (SRAM) found its way into almost all 

integrated circuits as an integrated component. Accessing 

information from / to a CMOS cell consumes power 

dynamically and consistently. The dynamic power involved 

in switching signals is consumed in processes such as 

decoding word lines, loading and unloading bit lines, 

amplifying discovery, and so forth. Static power is consumed 

when there is a direct path from the VDD to the ground while 

accessing memory [1]. 
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Fig 1:Functional Block Diagram of SRAM 

The circuit of the individual SRAM cell contains four 

transistors configured as cross-reflectors. In this format, the 

circle contains two stable states, and these are equal to "0" 

and "1". In addition to the four transistors in the core memory 

cell, additional transistors are required to control access to 

the memory cell during read and write operations. This 

makes a total of six transistors, which is called a 6T memory 

cell. Sometimes additional transistors are used to provide 8T 

or 10T memory cells. These additional transistors are used 

for functions such as executing additional ports in a log file, 

etc., for SRAM memory. 

Low voltage operation at SRAM faces many challenges, 

resulting from process variability of bit-cell stability, 

detection, engineering, and efficient CAD methodologies. 

The trend towards increased SRAM included in the measured 

technology exacerbates the specific need for SRAM in low 

power systems. More memory on the chip provides an 

effective way to use silicon because of low memory density, 

regularity of design, performance and power benefits to 

reduce bandwidth outside the chip. As a result, the 

incremental integration of embedded SRAM continues. 

In the traditional SRAM 6AM cell, the non-destructive 

reading process condition and the authoritative write 

operation are met by resizing all the transistors in the SRAM 

cell correctly. The size is based on the ratio of cells (CR) [6] 

and the lift rate (PR) [6] of the transistor. 

 

2. 7T SRAM 

The technology and the electrical voltage scale continue 

to improve the logic circuit delay with each generation of 

technology. However, the speed of the PES is increasingly 

limited by the delay of the signal in long interconnects and 

very charged bit lines due to increase in capacitance and 

resistance [1]. Static RAM (SRAM) is a type of 

semiconductor memory that uses installable closing circuits 

to store every bit. SRAM shows data stability, but it is still 

volatile in the traditional sense of data loss when memory 

does not receive power. The stability and SRAM space must 

be a concern in the SRAM cell design. The SRAM must be 

able to write, read, and save data during the power 

application. The main challenge in designing a SRAM cell is 

to ensure that circuits that maintain the condition are weak 

enough to overcome them while typing, and strong enough 

not to be disturbed during the reading process. For almost 40 

years, CMOS devices have been reduced to achieve higher 

speed, performance and lower power consumption. Due to its 

high speed, the SRAM-based cache and system are used in 

chips. New SRAMs have been introduced for higher noise 

margin with better performance. In most of these read and 

write processes, these cells are isolated to obtain a greater 

margin of noise. SRAM represents a large portion of the chip, 

and is expected to grow in the future in both high-

performance mobile devices and processors. To achieve a 

longer battery life and greater reliability for mobile 

applications, the low-power SRAM range is a necessity [2] 

The SRAM 7T circuit is made up of two CMOS reflectors 

connected to each other by an additional NMOS transistor 

connected to the read line and has NMOS transistors 

connected to the bit lines and the line bar of the bits, 

respectively. Figure 2 shows the SRT 7T cell circuit, where 

the MN3 (WL) pass-through transistors are connected to the 

access writing procedure and the MN4 is connected to the 

read line (R) to perform read operations in the column bit 

lines (BL and BLB). Bit lines act as an I / O port that moves 

data from SRAM cells to a speaker to detect during the read 

process, or from writing to memory cells during write 

operations. All transistors have a minimum length (LMIN = 

45 nm depending on the technology used), while their 

offerings are usually design parameters. The value of WP1 

and WP2 determine the width of the PMOS and WN1 

transistors. WN2 is defined as the width of the NMOS 
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controller transistors in the CMOS adapters, while WN3 and 

WN4 are the width of the transistors. 

 

 Features 
 23% smaller than Conv. 6T bitcell 

 Low VDD(440mV) 

 Not suit for low speed demand 

 90% power saving 

 Low write power  

 SNM is effected by “Read pattern” 

    (Read 0-N2,P2,N4& Read 1-N1,P1,N3,N5) 

 17.5% larger than 6T 

 Approaches 
 Separate Read &Write WL 

 Separate Read &Write BL 

 Data protection nMOS:N5 

 BL swing: VDD/6 

 Reducing write power by cut off  

     the (feedback) connection to BL 

 Performance 
 20ns access time@0.5V 

 90nm process 

 0.35um process 

 Leakage not controlled well 

 0.18um process 

 49% write power saving 

 

In all the cells analyzed so far, the primary storage 

element that forms the building block of the SRAM cell is 

the inverter for cross-coupling. As improvements, additional 

transistors were added to the notes path of the bit cell to 

separate read and write operations. Unfortunately, none of 

the SRAM cells discussed so far have considered the 

variance of the uneven process when designing the SRAM 

cell. One of the most common ways to handle the variation of 

processes is to use the transistor size, but when it comes to 

the process of supplying a very low voltage, the use of 

transistor size to improve transistor tolerance tolerance 

affects the operation of the SRAM cell stability. 

 

Proposed 7T SRAM cell 
1. Proposed 7T SRAM cell in a 65nm CMOS technology is 

shown in Fig. with sizing of individual transistor. 

2. An area efficient and low leakage power 7T SRAM cell 

is presented.  

3. Separate data access mechanisms is provided for the read 

and write operations in the proposed 7T SRAM.  

 
 

1. Similar to all conventional SRAM cells, back to back 

inverters are used for data storage.  

2. Access transistors N3 and N4 is controlled by write 

signal (WRSIG). The operation of P3 is controlled by 

RBL, RVDD (Read signal) and by the data present in the 

cell. 

3. Leakage power reduced further in proposed 7T with 

super cut-off word lines.  

4. Applied negative voltage to the word lines in this 

architecture. This negative voltage made gate to source 

voltage of NMOS transistor less than zero.  

5. So, proposed method with super cut-off bit lines reduces 

sub threshold current through access transistors. 

 

3. RESULT ANALYSIS 

The simulation has been done in Verilog and VHDL. 

Result has been calculated in three parameters. The results 

seem to be that the proposed method gives batter results.  
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Table 1: Time Delay 

 

 
6T 7T 

NMOS 

7T[1] 

CMOS 

7T 

R 0.009 0.0087 0.0068 0.0054 

W 0.09 0.086 0.076 0.062 

 

 

The table show the difference of time delay with both 

type of memory. It seems to be that the proposed method 

gives the less time delay. It shows the access speed of the 

memory. 

 

 
 

 

Power Dissipation 

Energy dissipation means the total energy that a 

component transmits in all its forms. Because of the energy 

conservation, this has the same total energy value that is 

electrically connected to it. 

 

 
NMOS 7T[1] CMOS 7T 

R 19.56 17 

W 21.65 18.67 

 

Both the table and graph show the results regarding power 

Dissipation. It shows the proposed approach gives the batter 

results. 
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Static Noise Margin 

The static noise margin (SNM) is the most important 

parameter for memory design. SNM, which affects both the 

reading margin and the write margin, is associated with the 

threshold voltage of the NMOS and PMOS of the SRAM cell, 

which is why we analyzed SNM with the read margin, the 

write margin, and the threshold voltage. 

 

NMOS 7T[1] CMOS 7T 

1.12 1.75 

 

 
 

The results in Table 1, 2 and 3 were obtained after 

simulating SRAM structures using a 120 nm technique. The 

three important parameters obtained from simulations are 

SNM, write delay and power dissipation. Analysis of the 

simulation results reveals that the proposed technique 

provides an improvement to the delay of writing in both 

cases of SRAM 7T, and therefore, it can be said that it will 

also show a marked improvement in other cases. 

 

4. CONCLUSION 

Proposed 7T SRAM cell plays an important role where 

stability, leakage power and area cannot be compromised 

while designing memory circuits. 7T SRAM cell architecture 

introduced in this work has separate read and write paths. 

Proposed architecture eliminates direct read access by 

isolating data storage nodes from the bit lines. Proposed 7T 

has almost same leakage power consumption as that of 6T 

SRAM cell. Proposed architecture will be reduced leakage 

power present in conventional 7T SRAM. In this dissertation 

CMOS based 7T SRAM cell is proposed. The presented cell 

had an extra CMOS transistor connected in parallel with 

ground transistor compared to conventional 6T. With this 

transistor the leakage current during hold operation can be 

limited and discharging the storage node gets accelerated. 

The proposed cell performs better in both read and write 
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operation. In future work move to uniform read and write 

operational cost. 
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