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Abstract: - This project propose that the design of new static random access memory (SRAM) 

for low power consumption. The main aim is to design resigter files which is dedicates high 

bandwidth memory operations as the discharging current continues raising in each and every 

generation of VLSI processing technology, appropriate selection of the local and global bit-

line organization of Register files becomes an important design issue for low power and high 

performance applications. Memory array cells, sense amplifier and buffer are the essential 

components of the register files. In this paper register files designs   are analysed for various 

parameters such as for Load Capacitance, Supply voltage and Temperature at different CMOS 

technologies like 90nm, 65nm and 45nm. The schematic are drawn in DSCH software and the 

layouts are drawn in MICROWIND software for the analysis. 

Keywords: - Register files, Power Consumption, Bandwidth, and CMOS Technology. 
 

I. INTRODUCTION 

Low power has emerged as a principle theme in electronic industry. The need for low power 

has caused a major pattern where power dissipation has become an important consideration in 

area and performance. The need for low power design is motivated by several factors, such as 

the emergence of portable systems like batteries. The evolution of portable or mobile 

communication devices such as laptops, cellular phones, personal computing devices and 

wireless communication systems increase the need for low power applications. Expensive 

packaging and cooling strategies are required as the chip consumes more power. Hence there 

will be an added advantage in designing low power application hence it consumes less power. 

The main reason behind the development of low power circuits are that many portable devices 

and their applications require low power dissipation and high throughput. Thus low power 

design of digital integrated circuit is currently a rapid developing field now-a-days. 

II. LITERATURE REVIEW 

“Characterization of a low leakage current and high speed 7T SRAM circuit with wide voltage 

margins” by Khawar Sarfraz and Volkan Kursun says that this approach is about the read and 

write operation of SRAM giving an output of low power consumption of power [1]. 

 

“Low Power SRAM Design with Reduced Read/Write Time” by Shivani Yadav, Neha Malik, 
Ashutosh Gupta and Sachin Rajput says that this paper focuses on the optimization of delay 

and power [2]. 

 

"Memory", Lecture notes for ECEN 6263 by Louis.G. Johnson provides the read and write 

operation for 10 ports has been discussed in here. [3]. 

 

“Static-Noise-Margin Analysis of Modified 6T SRAM Cell during Read Operation” By Nahid  

Rahman1, Gaurav Dhiman1 and B. P. Singh says about the noise effect of different SRAM 
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cells and it represents the modified 6TSRAM cell which is used to increase the stability without 

increasing the transistor count.[4]. 

 

Software(s) Used 

1. Digital Schematic(DSCH 3)  

2. Microwind 3.5 

1. DSCH 3 

The DSCH (Digital Schematic 3) program is a logic editor and simulator. DSCH is 

going to be used to examine the structure of the logic circuits before the microelectronics model 

is started out. DSCH presents a convenient to use environment for hierarchical logic model, 

and quick simulation with delay research, that enables the design and affirmation of intricate 

logic circuits .DSCH as well characteristics the logo designs and assembly support for 8051 

and 16F84 controllers. Developers can make logic circuits for interfacing with such controllers 

and confirm software products using DSCH. 

 

2. MICROWIND 

       MICROWIND software tool is the industry’s most comprehensive package dedicated to 
microelectronics and Nano technology, ASIC and custom IC design and simulation, as well as 

the latest in electronic and automation design 

 

III. EXISTING METHOD 
OPERATIONS 

The basic operation of SRAM cells are Stand-By Mode, Read Mode and Write Mode. 

a) Stand-By Mode 

In the stand-by mode both transistors PMOS and NMOS are in 'OFF' state and leakage is 

reduced. WL=0(word line), whatever changes occurs in the bit line (BL), no effect takes place 

at storage node. 

b) Read Mode 

WL=1, storage node value based on bit line value i.e. BL AND BL BAR. 

c) Write Mode 

WL=0,after read mode only write mode have to perform, so storage nodes retain the same data 

as per read node, but cannot change the value of storage nodes whatever change occurs at bit 

line. The process of storing a data is known as Write operation and the process of recovering 

the data is known as Read operation. 
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6T Design Using Dsch3 

 

Fig. 1.1  6T design 

Here the inputs WL (word line), BL (bit line) and BLB (bit line bar) are represented by means 

of input switches. 

 

6T Using Microwind Layout 

 

Fig. 1.2 6T using MICROWIND 
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Fig. 1.3 6T using MICROWIND 

 

The above graph indicates that when both the word line and bit line is high the data is written 

on the memory and the power is calculated as 29.190mw. 

 

7TSRAM Cells 

The write performance will begin by switching off the transistor to discontinue the feedback 

connection. At the time of read operation, the cell act as a conventional 6T SRAM cell. The 

above circuit reduces the leakage current by adding an extra transistor to the normal 6T circuit 

that is available in practice. Since the leakage current is reduced it results in reduced power of 

0.219mw. 

8T S-RAM Cell 

This 8T SRAM cell is same as the 7T SRAM cell but it consist of additional two transistors 

(thus yielding an 8T cell design) are employed in to reduce the leakage current. The additional 

transistors decreases the leakage current further and the power consumption is only around 

33.488microwatt. 

 

10T S-RAM Cell 

6T SRAM cell and an additional read circuits are in the 10TSRAM cell. Trouble in 

conventional 6T SRAM cell is the high data loss during read operations. There is possibility of 

flipping node voltage at the output due to back to back inverter actions. This situation can be 

avoided using extra read circuitry. 
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11TSRAM Cell 

The read word line RWL is distinct from the write word line (WL). To store the data at the 

storage nodes Q and Q’, the read word line RWL is set to be low. The switching behavior of 

the transistors is decided by the voltage at the storage nodes. Since no current flows between 

storage nodes and bit lines, the read SNM (signal noise margin) is almost equal to ideal hold 

SNM The write operation in the proposed cell is performed by setting the bit lines (BL and 

BLB) to the desired logic before asserting WL=Vdd. Here in4 represents the word line (WL), 

in3 denotes the bit line (BL) and in4 denotes the bit line bar (BLB). The power dissipation 

analysis for 11t is obtained as 3.290microwatts. 

SENSE AMPLIFIER 

In modern computer memory, a sense amplifier is one of the elements which make up the 

circuitry on a semiconductor memory chip (integrated circuit). A sense amplifier is a part of 

the read circuitry that is used when data is read from the memory, its role is to sense the low 

power signals from a bit line that represents a data bit (1 or 0) stored in a memory cell, and 

amplify the small voltage swing to recognizable logic levels so the data can be interpreted 

properly by logic outside the memory. 

TRISTATE BUFFER 

A tri-state buffer is a device that allow us to control when current passes through the device, 

and when it doesn't. A tri-state buffer has two input s: a data input a and a control input c. The 

control input acts like a valve. When the control input is dynamic, the output is the input. That 

is, it act as a normal buffer. The "valve" is exposed. When the control input is not active, the 

output is "Z". The "valve" is open, and no electrical current flows through. Thus, even if a is 0 

or 1, that value does not flow through. 

IV. PROPOSED METHOD 

2X2 6T SRAM ARRAY 

The 6T array design has increased write stability, with reduced size and power consumption 

of a standard 6 transistor SRAM cell. The6T cell symbol is obtained, and the power consumed 

by the cell is analyzed. The 2x2 array is capable of storing 4 bits of information at a time.  

The waveform shows the write operation done on a 6T array and it is observed that the power 

consumed by the 6T array is found to be 0.159mw. 

 

2X2 7T SRAM ARRAY 

It contains of single-ended write operation. In write operation cell needs either differential 

voltage bias or asymmetrical inverter characteristics. It provides stability to minimize leakage 

current. An extra transistor is added to the SRAM 6T cell to separate read and write operation, 

it gives the single-ended 7T SRAM cell array. 

2X2 8T ARRAY 

An eight-transistor (8T) cell is presented to progress the ability and low-voltage performance 

with high-speed SRAM caches. The 8T SRAM cell can store 4 bits of data with minimum 

power requirement.In this array, word lines (WWL and RWL) are shared among cells in one 
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row and bit lines (WBLs, WBLBs, and RBLs) are shared among cells in one column.  In this 

process WWL and RWL are driven independently. 

Fig 1.4 2x2 6T SRAM Array 

2X2 6T LAYOUT DESIGN 

Fig 1.5 2X2 6T LAYOUT DEESIGN 
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Fig 1.6 2X2 6T LAYOUT DEESIGN 

4X4 SRAM ARRAY IMPLEMENTATION 

 In order to increase the capacity of SRAM cells the array size was increased from 2X2 to 

4X4 and the proposed 4X4 array is capable of storing 16 bits data in its memory. Hence the 

various types (6T, 7T, 8T, 10T and 11T) of SRAM cells are implemented in 4X4 array 

architecture. 

4X4 6T SRAM ARRAY 

There are 4 rows and 4 columns arranged to form a 4x4 6T SRAM cell array. Here the WL 

represents the word line, RD represents the read operation and WR represents the write 

operation respectively. 

4X4 7T ARRAY 

The 7T SRAM cell is similar to 6T but the symbol of 6T alone is replaced by 7T array symbol 

while the sense amplifier and the tristate buffer remaining the same. 

4X4 10T SRAM ARRAY 

Upon the activation of write enable (WR) signal (represented in the block) activates the write 

buffer output change according to the input 
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V. EXPERIMENTAL RESULTS 

 Power, Capacitance, Voltage Analysis, Temperature Analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TABLE I 

For 2X2 Analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TABLE II 
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These analysis for 2x2 that is 4 bit TSRAM cells for 6T, 7T, 8T, 10T, 11T SRAM cells. 
 

For 4x4 SRAM Cells 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TABLE III 

 

The above tabulation shows that 6T, 7T, 8T, 10T, 11T, SRAM cells Power analysis, 

Capacitance analysis, Voltage analysis, Temperature analysis. In these cells, power of register 

files are analysed by using DSCH, MICROWIND. These cells designed for 8x8 bits. 
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8x8 bit Layout design 

 

Fig. 1.7 8x8 bit Layout Design 

This design is based on 8x8 bit. It is used to increase the battery life of the products like 

computer, desktops, and palmtops. 

VI. CONCLUSION 

In this project Power analysis, Capacitance analysis, Voltage analysis, Temperature analysis, 

for various SRAM cells are analysed. Those SRAM cells are analysed by using the existing 

methods but power, Capacitance, Voltage, Temperature of the SRAM cells are reduced. In 

proposed method those SRAM (2x2) (4 bit), (4x4) (16 bit) are proposed. For 8x8 SRAM cells 

are also used. In future 128 bits can be proposed by using this SRAM cells. Battery usage can 

be increased by using this future method. 
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