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ABSTRACT

The fast growing technology developments in the metal oxide semiconductor
sub 32nm regime. According to International Technology Roadmap For i
printed gate lengths will scale down to 12nm. Instead of SiO2 with AL jum Oxide [HFO2] can be
used as a High k material. To increased chip functionality demands SRA ve mostly exceed overall chip
area. The stability of SRAM cell depends on variation in Process, peratureand Voltage. This paper will discuss
the detail about 6T SRAM stability in standby, read and wri de“design con dering Double Gate MOSFET at

32nm technology node. v

KEYWORDS: Cell Ratio (CR), Pull up Rati il on  Insulator(SOI), Static Random Access
Memory(SRAM), Static Noise Margin.

INTRODUCTION

integration density with the requir

reducing supply voltage i.e. VDD
reducing size of transistor.
Decreasing the device di

ion lil,S theperformance of MOSFET due to presence of impurity, increase in gate
ing p-n junction leakage current. There are two issues while designing SRAM cell:

houn, analyzed various parameters affecting the performance of SRAM such as power
tic noise margin, effect of process, temperature and power supply. Benton H. Calhoun proved that
ing and word line voltage modulation affects the stability.

6T SRAM WORKING AND FAILURE MECHANISM :

The given figure shows the basic six transistor cell formed for CMOS static random access memories. It also consist
of two cross coupled CMOS inverters for storing one bit information. The two n type transistor i.e. M2 and M5 are
known as access transistor which are connected to word line i.e. WL for accessing read and write operation through
bit lines BL and BLB.
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Figure 1: Basic 6T SRAM Cell = WV o
6T SRAM WORKING v
Basically SRAM cell operates in Read, Write and Standby mode. In read mod es are pre charged to high
level i.e. VDD and word line is selected by pulsing to the high level. At the cell ical low voltage i.e.
‘0, the bit line is discharged through the access pull down and access istor ing differential voltage

r sensing amplifier. Also
differential voltage should not be too high to avoid the cross coup in their state. For reducing the
read disturbance, the cell ratio i.e. aspect ratio of the access transi transistor should be large.

In write mode the bit lines are access in complementary v gh a write driver and word line is
selected. At the cell storing side the bit line voltage is logi
internal storage nodes are discharged. By using cros
storage node. In short the restoring strength of the p@illup trangi 1d be less than discharging strength of the
access transistor. The ratio of pullup transistor the pass gate transistor should be high to avoid
write failure.

Whereas in standby mode, the cell stores t ata ite 11 it is connected to VDD. So in standby mode the
word line is grounded.
FAILURE MECHANISMS :-

We should take care of various S paramieters while designing SRAM to avoid failure due to read, write
and hold case.

.

READ FAILURE :

Failure occurs while zeadi nt of SRAM cell is known as a read failure. Consider that node X storing a logical
low i.e. ‘0’ and bi ing through M1 and M2. If the width of access transistor M2 is less than that of
pull down tra efore, resistive divider is formed by using M1 and M2 which develops a voltage
ripple. The hile reading only when a voltage ripple is greater than the switching threshold of

the given dnver
node storing Jogi

M4 and M6. By rising the difference between the trip point of inverter related with the
i.e. ‘1’ and the voltage rise at the node storing logical low i.e. ‘0’ can reduce the read

causes write failure to the SRAM cell. By increasing the write access time with word line turn on time can reduce
the write failure. But SRAM gets slower while increasing word line turn with write access.

ACCESS FAILURE :

If the voltage difference between the two bit lines at the time of firing sense amplifier is below the threshold voltage
of the given sense amplifier causes access failure. This is caused due to the reduction of the bit line discharging
current across the pull down resister and the pass transistor. Creating the stronger pull down transistor by decreasing
the resistance in the discharge path can make a faster bit line discharge.
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HOLD FAILURE :
A high leakage occurs at the pull down NMOS transistors connected to the node storing logical high causes hold
failure. If the voltage at lower VDD is less than the trip point of the inverter storing logical low causes the cell flips
in the hold mode. The hold failure can be minimized by reducing the leakage in the standby mode using high VT
pull down transistor.

CONCLUSION
This paper analyzed various methods for finding the stability while designing 6T SRAM cell in read, write and
standby mode. While designing various failure mechanisms such as read, write access and hold faildge. Also various
factors are consider such as power supply, cell ratio, bit lines, word line voltage and threshold v
of SRAM in read mode increases with cell ratio whereas the pull up ratio affects only wgite mi

stability in write mode increases with decrease in pull up ratio. Also increase temperature décgeases the stability of
SRAM in read and standby mode. ‘A\ v
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