Turkish Journal of Computer and Mathematics Education

Vol.11 No.03 (2020),2785- 2788
Research Article

AEROSPACE APPLICATIONS IN NANO SCALE CMOS TECHNOLOGY USING
12T MEMORY CELL
S Naresh Kumar?!,K Ravi Kumar?
L2pssistant Professor
Department Of ECE
Sree Chaitanya College of Engineering, Karimnagar

Abstract— Semiconductor sizes and the gaps between them are decreasing with the advancement of technology. This means that
SRAM cells used in aerospace applications are more vulnerable to soft-error when the fundamental charge of the fragile nodes
decreases. A single-event upset (SEU) caused by a radiation particle striking a sensitive node in a conventional 6T SRAM cell could
lead to data inversion. To lessen the consequences of SEUs, this study proposes the use of a Soft-Error-Aware Read-Stability-
Enhanced Low-Power 12T (SARP12T) SRAM cell. The performance of SARP12T is evaluated in relation to other recently released
soft-error-aware SRAM cells, such as QUCCE12T, QUATRO12T, RHD12T, RHPD12T, and RSP14T. In the event that a radiation
attack flips the values of the sensitive nodes in SARP12T, the data may still be recoverable. When a storage node pair initiates a single-
event multi-node upset (SEMNU), SARP12T is resilient enough to endure it. During read operations, the bitline makes it simple to
reach the '0' storing memory nodes in the suggested cell, and it also makes them very resilient to interruptions. In terms of energy
usage, SARP12T is the most effective holding strategy. SARP12T outperforms competing cells in terms of write performance, and its
write latency is much decreased. To achieve all of these advantages, the suggested cell very slightly increases read latency and

read/write energy.
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l. Introduction

The strong ionizing effect of radiation near nuclear reactors
and in space has the potential to impairor destroy electrical
infrastructure. lonizing radiation has been linked to circuit
failures, notably in data storage devices. The scientific
community uses the term “single event upset” (SEU) to
describe the occurrence of several ionizing effects of
radiation at once [1, 2]. On the one hand, theidea that this
radiation doesn't have any effect on long-term memory
seems conceivable. When many events occur at once, it
may cause an electronic equipment to malfunction, a
phenomenon known as the "single event multi-upset effect"
(SEMU) [22]. Resetting [7] the electrical cycle withsoftware
that employs state machines to recognize prior states might
reduce radiation risks. Spending a little amount on space-
related applications won't alter this fact [4]. Bit flipping in
ionizing CMOS [16] memory is the source of a soft mistake
[17]. This impact is due to the expansion of pores in the
oxide layer. This strategy makes data storage very sluggish
to access. When evaluating SRAM memory in the presence
of ionizing radiation, it may be helpful to use awrite cycle
of different time and complexity to better display the
findings. Every new generation of technology results in
smaller and more powerful integrated circuit machines. The
goal of this technique, which makes use of integrated
circuits, is to increase output by packing as many
components into a given space as feasible. As Moore's law
has been roughly followed, the size of transistors, the
fundamental building blocks of memory cells, has risen. So,
it stands to reason thatcell density will gradually reduce with
each succeeding generation [1]. Due to the small size of the
transistors used in contemporary technology, each
individual cell constitutes a nanoscale system; this is how
SRAM-compatible metal-oxide-semiconductor (CMOS)
memory is created. As a result, SRAM chips are able to
function at steadily decreasing voltages. The International
Technological Strategy for Semiconductors (ITRS) predicted
that this trend would reverse, but the opposite has already
occurred. The scaling limitation on the threshold voltage of
the transistor kept the leakage current to an acceptable level

[2]. These static random access memories (SRAMSs) are
essential to the operation of many contemporary electronic
devices. This need has been met inlarge part through the
allocation of dedicated space. Costs are anticipated to
increase as the predicted number of patients exceeds 90%
[3. The technicians are trying to fit as many SRAM cells as
they can into each part. Because it results in cells that are
smaller in size, this procedure iscrucial for improving the
technology. SRAMs have transistors that are normally as
small and as high up in the architecture as is practicable.
Additionally, the voltage is maintained low to ease strain on
the electrical system. However, the reduced power usage was
only partially implementedin practice. With the development
of new technologies, SRAM devices have become smaller
and use less power; nonetheless, the design still has to
overcome two significant obstacles, namely, cell stability and
transient event radiation. This study focuses on the latter
phenomenon. However, there are also inquiries into SRAM
dependability concerns. In terms of regional radiation,
SRAMsare crucial. They might be badly damaged by single-
event upsets (SEUs), which are triggered bya single particle
of energy. These failures are categorized as soft errors (SE)
since they do not permanently harm the circuit. When
massive particles collide, they release electron-hole pairs
(SEUs), which are gathered in a sensitive region and utilized
to control the circuit's power supply. A node in an SRAM
array may check the status of a cell and change the data
stored in it if there is enough noise. There is no truth to these
claims at all. One or more SRAM cells might have theirdata
corrupted by a passing particle.

l. PROPOSED METHOD

This novel radiation-hardened-by-design (RHBD)
12T storage facility features an easily
implementable layout-topology and also takes into
consideration the physical mechanism of upset in
soft faults. The validation results show that the
proposed 12T cell can provide significant radiation
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resistance. The predicted 12T cell requires more
room, energy, and time to read and write than a 13T
cell. The 986.2 mV margin of static noise in the
hold is more than what a 13T cell can achieve.
The error-correcting  capabilities of the
recommended 12T cell make it more trustworthy.
These days, CMOStechnology is ubiquitous in the
electronics sector. The aircraft industry is another
that benefits greatly from CMOS technology.
Memories are the primary data storage mechanism
in  many aeronautical applications. CMOS
technology is used in the production of SRAM
cells, a kind of memory. The main problem with
long-term memory is single-event disruptions
(SEUs), which are brought on by particles of
radiation. Rising urbanization is directly
responsible for the SEUs. As CMOS process
technology has advanced, both the critical charge
and supply voltage have decreased. A approach
free of these SEUs is needed for use in aircraft
systems. Where exactly dothey exist in the very
radioactive void between the stars? Methods that
are radiation- hardened by design (RHBD) that are
resistant to soft errors are currently being
researched. The primary contribution of this study
is a proposal for a low-profile, high- reliability
RHBD memory cell.

"Adiabatic logic" refers to low-power electrical
circuits that may be employed in either direction.
During the adiabatic phase, there is no change in
the total quantity of heat orenergy in the system,
thus the name. Energy dissipation is greatly
improved by decreasing circuit size and increasing
circuit fineness, which has been a major
motivation for studying adiabatic circuits.

A. SCRL NAND

Understanding the big picture behind this group of
genes may require dissecting the SCRL NA ND
completeloop shown in Figure 1.

This ND uses trapezoidal clocks (Kinl and / Kinl)
to power the top and bottom tracks, rather than the
more conventional Vdd and Gne 1. There has
been no change to this section. With the exception
of P 1, which is connected to Gnd, and /P 1, which
is connected to Vdd, all components are linked to
Vdd/2 in the first position, rendering the switch
gate superfluous. The transmission gate is turned
on once P 1 and P 1 are configured. First steps.
Vdd and Gnd are then created from the /first 1 and
/first 1 Vdd/2nodes. At this stage, the NA ND of
both a and b go through the same non-adiabatic
door calculation. Once the output is being utilized
by the subsequent gate, the transmitting gate may
be gradually disabled. The input may be adjusted
and the next phase initiated once the sum of
phases 0 and 1 reaches Vdd/2 again. Since a
deviation from Vdd/2 would violate the first
criterion, a resistor must be disabled and the rails
reset to this value.

P-MOQOS's function when coupled with B input is
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unclear. Please review the circumstances behind
the disappearance of the transistor. Times of the
eleventh day.

D1

/D1

Figure 1 : SCRL NAND
B. 2LAL

Frank's[2] Another significant class of adiabatic
circuits is the 2LAL family. This series, like
SCRL, has complete plumbing all the way to the
gate. Figure 2(a) depicts the fundamental
components of 2LAL, a pair of transmission gates
used to represent the signals A and A. Because of
its simplicity and independence from CMOS,
2LAL iswell suited for implementation in cutting-
edge devices.

Two transmission gates make up the 2LAL basic
buffer feature, seen in Figure 2(b). Each
trapezoidal clock's zero point on the fourth cycle
happens one and a quarter timeslater than the other.
Both vertices start out with a value of 0 at the
beginning. If the input is 1, the state will change
from 0 to 1 over time. When we go on to "phase 1,"
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Figure 2: 2LAL Basic Gate(a) and Buffer(b)

When the input is 1, the output and input are both
set to 1, and the transistor is disabledto save power.
Finally, switch the input back to O and keep
cycling between 1 and 0. The pipeline is ready to
accept a new input after the output passes through
the next gate and reverts to 0. 2LAL can build

2786



Turkish Journal of Computer and Mathematics Education Vol.11 No.03 (2020),2785- 2788
Research Article

inverters quickly since rails may cross from one RHBD memory cell. The proposed memory cell is
portto another. superior to earlier designs in a number of aspects,
the main one being that it is more robust against
interruptions that result in several nodes being
. RESULT damaged. Further evidence for the process's SEU
A. Proposed schematic robustness comes from 1000 MC simulations, which
demonstrate that changes to the process have no
impact on the SEU's stability. Certain high-speed
applications may lag due to the proposed 12T
memory cell's slower read access latency when
compared to existing memory technologies.
Applications pertaining to aircraft that are mission-
critical may prioritize memory size, durability, and
reliability above everything else. From the
standpoint of a critical application designer, the
RHBD 12T memory cell presented in this study is
an excellent choice for radiation resistance when
compared to other state-of-the-art hardened memory
cells. It is common practice to decrease the paper's
footprint and increase its speed.
One of the hardest difficulties to solve with nano-
scale dependability is the BTI, which modifies the
transistor's Vth value. The Vth of SRAM transistors
= . can be altered, which reduces SNM quality. In this

E study, we report on a sensor that allows long-term
- o process monitoring by precisely identifying BTI
e degradation in SRAM cells. The peak lvdd/Ignd of
- - & the SRAM block during a write operation is a useful
f measure of the NBTI/PBTI aging of individual
- - F SRAM cells. The CCVS measures this current and
transforms it into voltage. The fundamental
- o frequency of the VCO's oscillation is determined by
Fox the voltage's greatest value. One can compare the
i oscillations' frequency to that of newly produced
Fue cells to observe how BTI impacts them. Reading the
-~ - ¥ pertinent item from the SRAM will reveal the row's
fu or cell's BTI state.
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