
IJSRD - International Journal for Scientific Research & Development| Vol. 3, Issue 04, 2015 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 78 

Comparative Study of 4T, 5T, 7T, SRAM Cell for Memory Applications 
Elizebeth Mohan

1
 Sarabdeep Singh

2
  

1
P.G. Student

 2
Assistant Professor 

1,2
Department of Electronics and Communication Engineering 

1,2
Chandigarh Engineering College

Abstract— On chip cache memories contribute a large 

fraction to the total power consumption of microprocessor. 

High-performance large-capacity Static Random Access 

Memories (SRAM) is an important component in the 

memory hierarchy of modern computing systems. SRAM 

design requires a balancing act between delay, area, and 

power consumption. So, various transistor configurations 

are used according to the application required. 
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I. INTRODUCTION 

A major part of any electronic system is the memory. High-

performance large-capacity Static Random Access 

Memories (SRAM) is an important component in the 

memory hierarchy of modern computing systems. SRAM 

cells are usually used to implement high capacity memories 

that require low power consumption, short access times, and 

endurance to process variations and environmental 

conditions.SRAMs are widely used for mobile applications 

as both on chip and off-chip memories, because of their ease 

of use and low standby leakage .A six-transistor SRAM cell 

(6T SRAM cell) is conventionally used as the memory cell. 

However, the 6T SRAM cell produces a cell size 

an order of magnitude larger than that of a DRAM cell, 

which results in a low memory density. Therefore, 

conventional SRAMs that use the 6T SRAM cell have 

difficulty meeting the growing demand for a larger memory 

capacity in mobile applications. The total power 

consumption of these three cells is also compared. 

II. 5T SRAM CELL 

Conventional 6-transistor SRAM (6T SRAM) consumes 

large power and has fairly large write and read access times. 

A 5T asymmetric SRAM is preferred to reduce the cell area 

with performance and power consumption improvement. 

The 5T asymmetric cell makes use of a single bit line unlike 

the dual bit line architecture of 6T SRAM cell. The power 

consumption in both writing „0‟ and „1‟ are same in case of 

6T SRAM, because one of the bit-lines must be discharged 

low regardless of the written value. The differential read bit-

line is used during read operation and this necessitates one 

of the bit lines to be discharged irrespective of stored value . 

Thus in conventional SRAM cell high dynamic energy 

consumption takes place due to the transitions on bit-lines in 

both writing „0‟ as well as reading „0‟.A 5T SRAM cell is 

based on loop-cutting strategy. The 5T SRAM cell though 

achieves lesser total power dissipation, has static power 

dissipation which is quite significant but can be minimized 

using a novel leakage power reduction technique in the 

ground path of 5T SRAM cell, resulting in new 7T SRAM 

cell. 

 
Fig. 1: 5T SRAM Cell 

III. 7T SRAM CELL 

A complete memory system is designed using this low 

power 7T asymmetric SRAM cell for single bit operation, 

which comprises of Write Circuit- to enable writing of data 

bit in to the cell, when enabled by write enable (WE), signal, 

Column Select Circuit, activated by signal Ymux, to select 

the memory for reading, and Read Circuit- which generates 

two complementary output signals READ and READ_BAR, 

when enabled by sense enable (SAE), signal. A novel 

leakage reduction technique is applied to existing 5T SRAM 

cell and a new 7T SRAM cell is developed, which 

drastically reduces the SRAM power dissipated in writing 

„0‟ and also reduces the total power dissipation. The most 

important characteristics of the 7T cell are summarized as 

follows. First, in the conventional SRAM cell, because one 

of two bit lines must be discharged to low regardless of 

written value, the power consumption in both writing „0‟ 

and „1‟ are the same. In contrast, the 7T cell uses the 

complement of input data to perform the write operation that 

prevents the single write bit line from being discharged if 

the written value is „0‟. Therefore, the write „0‟ power is far 

less than the write „1‟ power in the 7T cell. Second, writing 

cell state from low to high is considerably more difficult in 

single-bitline configuration because it presents conditions 

similar to that of the read mode. In 7T cell, writing cell state 

from low to high is easily achieved by the positive feedback. 

The 5T SRAM cell shown in fig. 1 consumes more power 

during write „0‟ and has more total power consumption. In 

order to reduce this power consumption a pair of NMOS and 

PMOS transistors is used in the ground path as shown in 

fig.2. The NMOS M6 transistor is driven by storage node Q 

while the PMOS M7 transistor is driven by storage node 

QBAR.This 7T SRAM cell has substantially less static 

power consumption during active write „0‟, and less total 

power dissipation. The newly developed 7T SRAM cell 

reduces the power consumption during active state and total 

power in the SRAM cell compared to 6T and 5T SRAM cell 

by increasing the resistance of ground path and reducing the 

current. 
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Fig. 2: 7T SRAM Cell 

IV. 4T SRAM CELL 

An SRAM cell with four transistors is used to reduce the 

cell area size. When '0' stored in cell, load and driver 

transistor are ON and there is feedback between ST node 

and STB node, therefore ST node pulled to GND by drive 

transistor and STB node pulled to VDD by load transistor. 

And when '1' stored in cell, load and driver transistor are 

OFF. When a write operation is issued the memory cell Bit-

line driving  for a write, complement of data placed on BLB, 

and then word-line1 asserted to VDD, but voltages on word-

line2 and BL maintained at idle mode (Vword-line2=VIdle2 

and VBL=VDD ). When a read operation is issued the 

memory cell will go Bit-line Pre-charging for a read, BL 

pre-charged to VDD, and then floated. 

 
Fig. 2: 4T SRAM Cell 

V. COMPARISION TABLE 

SRAM         

CELL 

TOTAL 

POWER(nW) 

ACCESS 

TIME(psec) 

Total power 

dissipation 

(nW) 

4T 35.62 19.32 323.3 

5T 42.78 21.8995 210.3 

6T 115.5 38.9014 682.2 

7T 17.08 41.5543 113.7 

VI. CONCLUSIONS 

For the demand of low power application in SRAM memory 

cell operation. Different methods are used for power 

reduction. According to the application optimized transistors 

can be chosen. 
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