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ABSTRACT

A SRAM cell must meet requirements for operation in submicron/nano ranges. The scaling of CMOS technology has 

significant impact on SRAM cell -- random fluctuation of electrical characteristics and substantial leakage current. In this 
paper we present dynamic column based power supply 8T SRAM cell and comparing the proposed SRAM cell with respect 
to conventional SRAM 6T in respect to power and delay. Simulation results affirmed that proposed 8T SRAM cell consumes 
less power as compare to basic 6T SRAM cell with improved read stability, read current, and leakage current on different 
technologies.
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1. INTRODUCTION
For nearly 40 years CMOS devices have been scaled down in 
order to achieve higher speed, performance and lower power 
consumption. Static Random Access Memory (SRAM) contin-
ues to be one of the most fundamental and vitally important 
memory technologies today. As process technology is scaled 
down, threshold voltage and leakage current variations are in-
creased [1]. In the conventional 6T cell, it is difficult to find an 
optimum design because the both read stability and write mar-
gin must be considered. At low supply voltage 6T cell worsen 
in read stability. Leakage power is a high priority consideration 
due to feature scaling in high performance processor design. 
In today’s processors, the leakage power of cache was a ma-
jor source of power dissipation because cache occupies more 
than 50% of the chip area [2]. Low leakage SRAM design leak-
age SRAM design has been an active area of research over 
the past years. Low Power and high-stability have been the 
main themes of SRAM designs in the last decade [8].In this 
paper, we use dynamic cell supply 8T SRAM cell to address 
the above problems. We compare the conventional 6T and pro-
posed 8T SRAM cell with respect to read stability and leakage.

Section 2 reviews the basic operation of conventional 6T 
SRAM cell. Section 3 presents the operating principles of pro-
posed cell and its circuit implementation. Section 4 presents 
Schematic view of conventional 6T and 8T on mentor Graph-
ics EDA Tool. Section 5 presents simulation results. Section 6 
represent conclusion of the paper.

2. CONVENTIONAL 6T SRAM CELL
2.1 CONSTRUCTION
Fig 1 shows the conventional 6T SRAM cell which has two 
back to back connection of inverters using N1, P1, N2, P2 
to store the single bit either ‘0’ or ‘1’. N3, N4 transistors are 
called as access transistors. WL is used to turn ON the ac-
cess transistors. BL, /BL are bit lines.

Conventional 6T SRAM Cell

2.2 OPERATION
An SRAM cell has three different states it can be in: standby 
where the circuit is idle, reading when the data has been re-
quested and writing when updating the contents. The SRAM 
to operate in read mode and write mode should have “read-
ability” and “write stability” respectively. The three different 
states work as follows [5] [7]:

Standby: If the word line is not asserted, the access transis-
tors N3 and N4 disconnect the cell from the bit lines. The two 
cross coupled inverters formed by P1-N1, P2-N2 will continue 
to reinforce each other as long as they are connected to the 
supply.

• Reading: Assume that the content of the memory is a 1, 
stored at D. The read operation is done by using the sense 
amplifiers that pull the data and produce the output. The row 
decoders and column decoders are used to select the ap-
propriate cell or cells from which the data is to be read and 
are given to the sense amplifiers through transmission gate.

• Writing: 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 BL bar to 1 and BL to 0. A 1 is written by in-
verting the values of the bit lines. WL 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 override the previous state of the 
cross-coupled inverters.

3. PROPOSED 8T SRAM CELL
3.1 CONSTRUCTION
The proposed SRAM cell consists of 8 transistors, N1-N5 and 
P1-P3, as shown 

Fig.4. Four transistors N1, N2, P1, P2 form a cross-couple 
structure to store data. Four transistors P3 and N3- N5 are 
access to the internal nodes D and /D of the cell. N3 and N4 
connect the cell internal nodes D and /D of the cell. N3 and 
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N4 connect the cell internal nodes to the BLs while P3 and N5 
form an inverter to control the voltage of node C1. The source 
terminal of P3 is connected to a column select (CS) line while 
gates of P3 and N5 are connected to WL. Unlike conventional 
design, the sources of P1 and P2 are connected to dynamic 
cell supply(cell_supply) line which is raised to the higher volt-
age during read operation to obtain a higher noise margin [4].

Newly design 8T SRAM cell

3.2 OPERATION
Like a conventional 6T SRAM bit cell, it has three modes of 
operations: standby read and write as follows [4]:

Standby: During standby, Cell_Supply voltage is kept at VDD 
to maintain a high noise margin. at the same time WL is pre-
charged high while all CS is pre-charged low. As a result, 
transistor N5 of cell is turned on to pre-charge node C1 to 
ground. Thus, both access transistors N3 and N4 turned off, 
isolating the storing element from any BL disturbances. Also, 
BLs are pre-charged to VDD to prepare for the next read/
write operation.

Reading: A read operation start by raising CS from ground 
to VDD and Cell_Supply is raised from VDD to VDD2. VDD2 
must be higher than VDD to improve noise margin of cell dur-
ing read operation. At the same time WL is pulled to low to 
drive node C1 to VDD and hence turning on N3 and N4. Once 
N3 and N4 are turned on to read the cell data, subsequent 
circuit operation same as the conventional 6T SRAM.

Writing: Write operation of the proposed design is much sim-
pler than its read operation. Write operation starts by assert-
ing CS line to VDD while the WL is pulled down. Meanwhile, 
one of the BLs is pulled to ground while other kept at VDD. 
When node C1 is charged up to VDD, both N1 and N2 are 
turned on and input data is written into memory similar to con-
ventional 6T SRAM.

4. Schematic view
Using Mentor Graphics EDA Tool we have design of both con-
ventional and proposed system on schematic window. Fig 6 & 
Fig 7 shows the schematic for conventional 6T and proposed 
8T using schematic editor. After that we have analyze them on 
different process technology i.e. on 180nm, 250nm, 350nm 
and 500nm create symbols for both and analysis those cells 
in respect to average power consumption and delay.

Schematic view of 6T SRAM cell

Schematic view of newly design 8T SRAM cell

5. Simulation Result
With the help of mentor graphics we have analyze them on 
the basic of power consumption and delay on different tech-
nologies i.e. at  180nm, 250nm, 350nm and 500nm as shown 
in table

6-transistor SRAM

       L Supply 
Voltage

Power con-
sumption Delay Power Delay 

Product

    180nm

1.2v 0.724 mw 0.2596ns 0.1879

1.5v 0.809 mw 0.2645ns 0.2139

1.8v 0.8872mw 0.2780ns 0.2466

   250nm

1.2v 0.745mw 0.2912ns 0.2169

1.5v 0.823mw 0.2994ns 0.2464

1.8v 0.959mw 0.3017ns 0.2893

   350nm

1.2v 0.761mw 0.3319ns 0.2525

1.5v 0.835mw 0.3534ns 0.2950

1.8v 1.0397mw 0.3967ns 0.4124

   500nm

1.2v 0.817mw 0.4389ns 0.3699

1.5v 0.986mw 0.4679ns 0.4613

1.8v 1.1435mw 0.5146ns 0.5884

8-transistor SRAM

       L Supply 
Voltage

Power con
sumption Delay Power Delay 

Product

    180nm

1.2v 0.687 mw 0.2612ns 0.1795

1.5v 0.777mw 0.2669ns 0.2074

1.8v 0.854mw 0.2689ns 0.2297

   250nm

1.2v 0.7231mw 0.2747ns 0.1987

1.5v 0.818mw 0.2766ns 0.2263

1.8v 0.8928mw 0.2971ns 0.2653

   350nm

1.2v 0.7301mw 0.3281ns 0.2396

1.5v 0.817mw 0.3357ns 0.2743

1.8v 0.969mw 0.3919ns 0.3798

   500nm

1.2v 0.8010mw 0.4387ns 0.3514

1.5v 0.9374mw 0.4388ns 0.4114

1.8v 1.067mw 0.5009ns 0.5345

7. CONCLUSION
A fully differential 8T SRAM with a column-based dynamic 
supply has been proposed. Analyze both conventional 6T 
and proposed SRAM based on power consumption and de-
lay. The proposed SRAM 8T cell has achieved improved read 
stability, read current and leakage current. From the above 
results it has been seen that power consumption in newly de-
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sign 8T SRAM is reduced up to 8 to 22 % but correspondingly 
delay is increases up to 4 to 8.5% this is clearly visualize in 
the power delay product that the PDP of 8T SRAM is better 
than 6T Conventional SRAM up to 3 to 11 %.
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