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Abstract 
The demand for Static Random Access Memory (SRAM) is 

increasing with large use of SRAM in system on-chip and high 

performance VLSI circuits. This paper focuses on the dynamic 

power dissipation during the Write operation in CMOS SRAM 

cell. Charging and discharging of bit lines consume more power 

during the Write “1” and Write “0” operation. Today’s 

microprocessors are very fast and require fast caches with low 

power dissipation. In this paper the 8T SRAM cell, includes two 

more trail transistors in the pull down path for proper charging 

and discharging the bit lines. Due to this it consumes less power, 

delay and short circuit power during write operation. The 8T 

SRAM cell designed and optimized using Tanner Tool. 

Schematic of the SRAM cell is designed on S-Edit and Net list 

Simulation done by using T-Spice and waveforms are analyzed 

through W-EDIT. The circuit is  characterized by using the 

130nm technology which is having  supply voltage of 

1.5volt.The results of 8T SRAM cell is compare with  

conventional 6T SRAM.  

This paper optimize low power 8T SRAM which reduce     power 

and delay during Write operation 
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I. INTRODUCTION 

 

SRAM is mainly used for the cache memory in Microprocessors, 

mainframe computers, engineering workstations and memory in 

hand held devices due to High speed and low power 

consumption. The need for low-power design is becoming a 

major issue in high-performance digital systems such as 

microprocessors [11], Digital Signal Processors (DSPs) and 

other applications. The increasing Market of mobile devices and 

battery powered portable electronic systems is creating demands 

for chips that consume the smallest possible amount of power. 

SRAM consist of almost 60% of Very Large Scale Integrated 

(VLSI) circuits. It is also said that memories are the biggest 

culprit for the power dissipation in any digital system and No 

digital system gets complete without memories. 

Several techniques have been proposed to reduce the power 

consumption during Write operation of SRAM like, Segmented 

Virtual Ground Architecture for Low-Power Embedded 

SRAM[2], Low power SRAM design using half-swing pulse 

mode techniques [7] and A Single-bit line Cross-Point cell 

Activation (SCPA) architecture for ultra-low power SRAM’s[9]. 

 

Dynamic power Dissipation is due to the Charging and 

discharging of load capacitances. CMOS circuits dissipate power 

by charging the various load capacitances (mostly gate and wire 

capacitance, but also drain and some source capacitances) 

whenever they are switched. In one complete cycle of CMOS 

logic, current flows from VDD to the load capacitance to charge it 

and then flows from the charged load capacitance to ground 

during discharge. Therefore in one complete charge/discharge 

cycle, a total of Q=CLVDD  thus transferred from VDD to ground. 

Multiply by the switching frequency on the load capacitances to 

get the current used, and multiply by voltage [1], so the total 

dynamic power is dissipated by a CMOS device, using following 

relation:  

 

 
 

Short circuit power dissipation 

 

Since there is a finite rise/fall time for both PMOS and NMOS, 

during transition, for example, from OFF to ON, both the 

transistors will be ON for a small period of time in which current 

will find a path directly from VDD to ground, hence creating a 

short circuit current. Short circuit power dissipation increases 

with rise and fall time of the transistors [10].  

Edp=Vdd* Ipeak * tsc…………………………………… [1] 

Pshortcut = Vdd * Ipeak…………………………………  [2] 

Where; Vdd = Voltage supply and  Ipeak = Peak current 

tsc = time period of power consumption 

 

Matching the rise and fall times of the gate will results in reduced 

short circuit power. In practice, however, the times are not 

matched, since optimizing for propagation delay can result in 

unmatched times. So short circuit power is also a major source of 

power consumption in the digital circuits. 

This paper focuses to analyze the 8T SRAM memory cell which 

will consume less power as compared to the conventional SRAM 

of the same technology. This paper optimize lo w power 8T 

SRAM which reduce power, delay during Write operation [4]. In 

this paper we calculate different parameter of 6T and 8T SRAM 

cell during Write operations which are discuss in results. 

 

II. CONVENTIONAL 6T SRAM CELL 

 

Write mode: 

 

Figure 1 shows the write mode of conventional SRAM cell. 

Word line is used for enabling the access transistors M1 and M2 

for write operation [8].The start of a write cycle begins by 

applying the value to be written to the bit lines. If we wish to 

write a 0, we would apply a 0 to the bit lines, i.e. setting Bit to 0 

and Bit bar to 1. This is similar to applying a set pulse to a SR-

latch, which causes the flip flop to change state. 1 is written by 



IJCEM International Journal of Computational Engineering & Management, Vol. 16 Issue 3, May 2013 

ISSN (Online): 2230-7893 

www.IJCEM.org 

IJCEM 

www.ijcem.org 

73 

inverting the values of the bit lines. Word Lines is then asserted 

and the value that is to be stored is latched in. Note that the 

reason this works is that the bit line input-drivers are designed to 

be much stronger than the relatively weak transistors in the cell 

itself, so that they can easily over ride the previous state of the 

cross-coupled 2 inverters. Careful sizing of the transistors in a 

SRAM cell is needed to ensure proper operation. 

 

 
 

Figure 1: Conventional 6T SRAM cell 

 

 

III.  Optimized 8T SRAM CELL 

 

 
 

Figure 2: optimized SRAM (8T SRAM cell) 

Write mode: 

 

In dynamic logic circuits, the two bit-lines are recharged initially 

to power supply (VDD). When the write enable signal is asserted, 

the input data and its complement are placed on the BL and BL 

BAR after that, asserting “1” on WL one can perform the write 

operation in the conventional SRAM cell. The bit-lines are the 

most power consuming Components in the conventional SRAM 

cell because of large power dissipation in driving the long bit-

lines with larger capacitance. Since, write consumes considerable 

larger power due to the full voltage swing on the bit-lines; 

therefore, in the present paper we have given more emphasis on 

the write operation. We will consider two write operation in 

detail for our low power SRAM cell. In our low power SRAM 

cell, for write operation we will select Write Select as per 

Operation. Low power SRAM cell mainly contains 8-

transistors.We will consider two write modes: 

 

1.) Write “1” mode. In write “1” mode, node BL must be 

Written to low that can be achieved by setting BL to “0” and 

Asserting WL Path for write “1” operation is shown in fig: 3 

 

The two possible cases are: 

 

Case I: writing the cell state from 1 to 1. This is not Possible, 

because both node B and BL are at zero potential.  

 

Case II: writing the cell state from “0” to one (0 -1). In our low 

power SRAM cell, it is easy to flip the cell state from 0 to 1 by 

setting WS is high before asserting WL signal. It shows the 

Discharging path which makes Q=0 and Q bar is 1. 

 
 

Figure3: Path for write “1” 

 

2.) Write “0” mode. In write “0” mode, the node B must be 

written to high that is done by setting BL to VDD and asserting 

WL Path for write “0” operation is shown in the fig. 4. 

The two possible cases are: 

Case I: Write pattern is 0 - 0, since node BL is initially high 

therefore this write pattern is not possible. 
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Case II: 1 - 0. This write pattern can be easily performed in our 

8T SRAM cell by setting WS is low, so that pull down path 

through driver transistor M2 makes BL bar is disconnected. Now 

assert WL is high to perform the desired write pattern. . It shows 

the Discharging path which makes Q=1 and Q bar is 0. 

 

 

 
 

Figure 4: path for write”0” 

 

In our low power circuit, the WS signal is used to ensure the 

correct operation and by selecting proper value of signal WS 

before asserting WL, transition from 1 - 0 and 0 - 1 can be easily 

allowed. The two pull down transistor are used to reduce the Sub 

threshold current which is flowing in the circuit when transistor 

is in Cut Off region. This leakage current is dependent on 

threshold Voltage. As the threshold voltage decrease the Sub-

threshold current increases. Because of drain induced barrier 

lowering (DIBL) in the MOSFET the threshold voltage decreases 

as the Drain voltage increases. This may be expressed as: 

Where, Vth’=Vth-ή Vd 

 ή=DIBL coefficient            

   Vth is threshold voltage 

   Vd is drain voltage 

The use of two trail transistor is reducing the drain voltage which 

increases the threshold voltage. The increase in threshold voltage 

results in decreased sub-threshold current which reduces the 

power dissipation.  

 

IV. Result And Discussion 

 

In this section, we estimate the impact of low power SRAM cell 

on power dissipation and delay during write operation [12]. It 

provides the detailed simulation analysis and optimization of 8T 

SRAM cell[6]. The schematic of 8T SRAM cell is designed and 

implemented by using tanner tool. The circuit is characterised by 

using the 130nm technology which is having q supply voltage 0f 

1.5volt and Circuit verification is done on the Tanner tool. 

Schematic of the SRAM cell is designed on the S-Edit and net 

list simulation done by using T-spice and waveforms are 

analyzed through the W-edit.  

 

Our 8T SRAM cell dissipates lower dynamic power during the 

switching activity. The different parameter of CMOS affected the 

output power of SRAM cell [5]. In 8T SRAM cell the crosstalk 

voltage values are increased for bit lines, word line (WL) and for 

outputs in comparison to conventional SRAM cell but these 

values can be controlled with the help of proper sizing of Width 

(W) and Length (L) of the transistor. . In our 8T SRAM cell as 

shown in figure 4. we are preventing any single bit line from 

being discharged during write “0” as well as write “1” mode by 

proper selection of signal WS, which turn either M7 or M8 OFF. 

The comparison of conventional 6T SRAM cell and 8T SRAM 

cell is shown in table1 and table 2. 

 

A. Single Cell Analysis 

 

Table 1: Average power dissipation, short circuit power and 

delay 

Different 

SRAM cells 

Average 

power 

dissipation 

Short circuit 

power 

dissipation 

Delay 

6T SRAM 6.75 µw 53µw 5.44ns 

8T SRAM 5.52 µw 34 µw 3.86ns 

 

 

Table 4: Power comparison at 130nm technology and 1GHz 

frequency. 

 

Different 

SRAM 

cells 

Power consumption (watt) 

  

VDD=1V 

 

VDD=2V 

 

VDD=3V 

 

VDD=4V 

 

VDD=5V 

 

6T 

SRAM  

2.53E-06 1.47E-04 7.82E-04 1.75E-03 3.01E-03 

 

8T 

SRAM 

2.12E-06 1.23E-04 7.21E-04 1.14E-03 2.32E-03 

 

 

B: Simulation waveforms 

 

 

 
 

Figure 5: waveform of 8T SRAM cell at 1.5V 



IJCEM International Journal of Computational Engineering & Management, Vol. 16 Issue 3, May 2013 

ISSN (Online): 2230-7893 

www.IJCEM.org 

IJCEM 

www.ijcem.org 

75 

Power dissipation on different voltage 

 

.

 
Figure 6: Power dissipation at 1V 

 

 
 

Figure 7: Power dissipation at 2V 

 

 

 
 

Figure 8: Power dissipation at 3V 

 

 

 
 

Figure 9: Power dissipation at 4V 

 

 

 
 

Figure 10: Power dissipation at 5V 

 

V. Conclusion and Future Work 

 

Most of the developed low-power SRAM techniques are used to 

reduce only read power. Since, in the SRAM cell, the write 

power is generally larger than read power. We have proposed an 

SRAM cell to reduce the power in write operation by introducing 

two tail Transistors in the Pull-down path for reducing leakages. 

Due to this Stack Transistors the power dissipation has reduced 

from 18 % in comparison to Conventional 6T SRAM cell. The 

8T SRAM provides power efficient solution. 

In case of the short circuit power, the power dissipation Reduce 

35% in case of 8T SRAM cell which is also lesser as compared 

to the conventional SRAM cell. So the newly designed low 

power SRAM cell consume lesser power and can be said that it is 

a power aware cell which is acceptable in today’s VLSI design 

market. There is also make improvement in the delay in case of 

8T SRAM cell is 29% faster as compared to the conventional 

SRAM cell. In this paper the 8T SRAM cell is accessible for 

high write stability and low energetic power consumption. 

In this paper the proposed cells utilize single bit line (BL) for 

write operation resulting in reduction of dynamic power. The 8T 

SRAM cell power dissipation on different voltage is compare 

with 6T SRAM cell. The 8T SRAM cell consumes less power as 

compare to 6T SRAM cell on different voltage.  
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 Although numbers of transistors are increased but relative power 

dissipation is reduced. In future work will be designed area 

efficient 4-K memory by using Proposed SRAM cell with the 

help of Layout Design Techniques. This proposed SRAM cell 

can be used to provide low power and low cost solution for 

portable devices like laptops, mobile phones etc. 
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