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Abstract:
Scaling of CMOS technology creates new challenges to the SRAM circuit design, mainly leakage power and stability. A new seven
transistor SRAM (7T) is in this paper which eliminates the stability issues, reliable write and has a reduced cell area. Leakage current
in 7T SRAM cell without Super cut-off word lines is almost same as in 6T SRAM cell and 7T SRAM cell with super cut-off word
lines is reduced by 26% of leakage power present in 8T SRAM cell. Compared to the conventional 7T, 8T SRAM cell with proposed
13TSRAM has reduced delay, power consumption. The proposed 13T SRAM is compared with existing 7T, 8T SRAM cells in
180nm technology. The Overall performance of proposed 13T is best among the 7T, 8T, 13T.
Index Terms: SRAM memory cell, Data Stability.
1.INTRODUCTION
SRAM is the most widely used memory cell architecture in
present day memories. In each new technology generation, the
supply voltage reduces which results in degradation of data
stability. Process variations in CMOS technologies also affect
the SRAM cell stability. This issue has to be taken care while
designing high-density memories. Existing 7T improves stability
but the leakage current is more when compared to 6T and the
data stability during write operation is less. Leakage current is
another factor because in high density memory circuits, most of
the memory cells are in idle state except for the few cells to
perform read or write operation. The only source of energy
consumption in an idle state is leakage. So, a low power-hungry
SRAM cell architecture is the need of the hour in System-OnChips (SoC) and high performance microprocessors as device
scaling is power constrained. 8T and 9T SRAM cell improves
data stability during write, but fails to reduce leakage current.
More than 9 Transistor SRAM cells reduce the leakage current
but occupy more area per cell. Considering the major drawbacks
like unreliable read in 6Tlarge area per cell in 8T, the
considerably high leakage power in existing 7T and 8T memory
cells, an area efficient, low-leakage memory cell is needed
which can perform reliable read and write operations. An area
efficient seven-transistor (7T) SRAM cell with enhanced data
stability and reduced leakage current is proposed in this paper.
Existing 7T has only one access transistor. During write
operation, only bitline or bitline bar current will charge or
discharge through it, but there is no guarantee that the bit line
and bitline bar will be switched. These results in wrong data
being stored in the storage nodes during write operation.
Proposed architecture has two access transistors. In write
operation, if bit line is charging through an access transistor,
then the bitline bar will discharge through the other access
transistor. It ensures reliable write operation. Cell area is
minimized by using smaller device dimensions for back to back
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connected inverters. Leakage power reduced in a SRAM cell by
minimizing sub-threshold leakage current. Read delay is reduced
by discharging read bitline voltage through a single transistor
instead of two transistors.
2. EXISTING SYSTEM
7T SRAM
7T SRAM cell in a 180nmCMOStechnology is shown in Fig. 1
with sizing of individual transistor and current does not flow
from RVDD to RBL. So, the voltage in RBL remains at logic 0.
This RBL voltage ensures logic 1 to be stored in the cell. Read
delay is small because time constant is small. To further reduce
the delay, P3 is designed with high W/L ratio. Write Operation:
During write operation, WRSIG =1, Rvdd=0 and RBL is at logic
zero. Assume that node Qis storing logic 1 and node Qbar has
logic 0. Write logic 0 into a storage node Q, BLbar is clamped to
logic 1 and BL is clamped to logic 0. Node voltage Q discharges
through P1and N4 and Qbar charges through N3 and N2. When
charging and discharging node voltage characteristics cross each
other, flipping of stored value occurs. Then Q becomes logic 0.

Figure.1. schematic of 7T SRAM
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8TSRAM
In this work we propose a single ended 8T SRAM design as
shown in Figure 8 that enhances data stability by improving the
Read Static Noise Margin and also reduces the Power
Consumption. In this design, a transmission gate is used for
Read purpose. The additional signal RWLB is an inversion
signal of read wordline (RWL). It controls the additional
transistor M7 of the transmission gate. While the RWL and
RWLB are asserted and once the transmission gate is ON,
astored node is connected to RBL. Thus a stored value at Q is
being transferred to or read through RBL. One of the major
advantages of this design is that it is not necessary to prepare a
Precharge circuit as required in prior 8T SRAM cell and a sense
amplifier circuit as required in 6T SRAM cell because the stored
value is directly passed through transmission gate. A
charge/discharge power on the RBL is consumed only when the
RBL is changed. Consequently, no power is dissipated on the
RBL if an upcoming data is the same as the previous state. The
design reduces a bitline power in both cases that the consecutive
―0‖s and consecutive ―1‖s are read out.

nodes: Q, QB1, QB2, A, and B, with the acute data value stored
at Q. This node is driven by a pair of CMOS inverters made up
of transistors N3, P3, N4, and P4 that are, respectively, driven by
the inverted data level, stored at QB1 and QB2. QB1 and QB2
are, respectively, driven to VDD or GND through devices P1,
P2, N1, and N2 that are controlled by the weak feedback nodes
A and B that are connected to Q through a pair of
complementary devices (P5 and N5) gated by QB2. By driving
the acute data level by a pair of equip potentially driven, but
independent, inverters, a strong, dual-driven feedback
mechanism is applied with node separation for SEU protection.

Figure.3. Schematic of the proposed 13T SRAM bitcell
4. SIMULATION AND RESULT

Figure.2. schematic of 8T SRAM
3.PROPOSEDSYSTEM
Bitcell Design SRAM design for low-voltage operation has
become increasingly popular in the recent past. Various bitcell
designs and architectural techniques have been proposed to
enable operation deep into the subthreshold region .These
designs generally incorporate the addition of a number of
transistors into the bitcell topology, compared with the baseline
6T SRAM bitcell, trading off density with robust, low-voltage
functionality. However, these bitcells were designed for
operations under standard operating environments, and thereby,
do not provide sufficient robustness to SEUs under highradiation conditions. In addition, the design architecture of these
cells is based on the standard 6T cell; therefore, the 6T cell has
the same hardening ability to most, if not all, these unprotected
cells. As shown in Section II, the radiation hardening ability of
the 6T cell is extremely low,especially when compared with
radiation hardening solution designs. The proposed bitcell is
specifically designed to enable robust, low-voltage, ULP
operation in space applications and other high-radiation
environments. This is achieved by employing a dual-feedback,
separated-feedback mechanism to overcome the increased
vulnerability due to supply voltage scaling. The schematic
representation of the proposed 13T bitcell is shown in Fig. 2.
The storage mechanism of this circuit comprises five separate
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Figure.4. schematic of 7T SRAM

Figure.5. waveformof 7T SRAM
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Figure.6. schematic of 8T SRAM
Figure.10. schematic of 1KB 13T SRAM

Figure.7. waveformof 8T SRAM
Figure.11. waveformof 1KB 13T SRAM
Table.1. Comparison between Proposed and Existing.

Figure.8. schematic of 13T SRAM

5.CONCLUSION
This paper proposed a 13T SRAM bitcell, designed for robust,
low-voltage, ULP operation in high-radiation environments,
such as those encountered by space applications
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