
International Journal of Information and Electronics Engineering, Vol. 15, No. 6, Jun 2025   
 

187 
Doi:10.48047/ijiee.2025.15.6.23 

DESIGN OF A LOW-POWER, MULTI-NODE UPSET-ENHANCED, SOFT-

ERROR-AWARE READ STABILITY IN 12T SRAM FOR AEROSPACE-

RELEVANT APPLICATIONS 
1 Pasumarthi Bindu Priya, PG Scholar, Department of ECE, Bapatla Engineering College 

(Autonomous), A.P, India Email: pasumarthibindupriya@gmail.com 
2 Patnala Madhukumar, Assistant Professor, Department of ECE, Bapatla Engineering College, 

(Autonomous), A.P, India Email: madhukumar.patnala@gmail.com 

 

Compact hand-holder & battery-operated devices continue 

to face capacity limits and competition for computational 

capabilities, which has led to inferior capacity memory. 

While SRAM is utilised at greater rate, it may be just as 

control-hungry as dynamic RAM, and some ICs may require 

several watts at full bandwidth; its utilisation is highly 

dependent on the frequency of access. while it comes to 

applications using reasonably regulated microprocessors, 

static RAM is much more efficient. It requires significantly 

less power, draws almost no power, and may even give 

nearly negligible power consumption while idle, in the 

microwatt range. There have also been several suggestions 

for dealing with memory architectures that use SRAM. This 

article creates a strong adiabatic SRAM. Utilising adiabatic 

power converters to get a satisfactory output is the primary 

objective.  

may be acquired for SRAM. The projected architecture is 

based on adiabatic flipping principles. The TANNER EDA 

is used to assess the proposed adiabatic SRAM, and the 

results show that it outperforms other SRAMs on the market. 

Index Terms: Radar hardness, read stability, hold 

power, write ability, critical charge, single-event 

multimode upsets (SEMNUs), and single-event upsets 

(SEUs). 

 

As low-quality devices such far-field sensors, implanted 

biomedical devices, and other battery devices were 

developed, quality dispersion became an essential program 

top priority. Since SRAM stores information about the core 

component of a System-on-a-Chip (SoC), it promotes force 

dispersion. The region would thereafter be known as [1]. 

Furthermore, when it comes to ultra-versatile innovations, 

spillage is a major concern. Reduced edge voltage (Vth) and 

section oxide thickness would lead to better power utilisation 

as the outflow grows exponentially [2]. Limiting the power 

supplied to SRAM is crucial for providing a stable 

architecture. A simple solution to increasing asset 

productivity is lowering flexible voltage, as this reduces the 

quadratic teammate and the voltage increases consistently 

independently due to the mind-boggling and dissipative 

control [3]. Process inconsistency at lower adjustable 

voltages really undermines the existence of SRAM cells[4]. 

Therefore, the problem of storing the fraction of device yield 

in the sub-edge region greatly increases the risk of 

reading/composing misdirection in the conventional 6 T 

SRAM [5]. Various SRAM[6]-[13] methods for settling read 

control with a dedicated read pad were also suggested by 

researchers. Engaging reading/structure strengthens the 

relentless commotion recurrence (RSNM), but a weak 

structure edge (WM) has negative affects on the sub-locale 

area. It has also been determined what goes into the 

composite assistance processes used to create the composite 

edges of SRAM cells [14]-[20].  

Deep space contains very energetic particles that influence 

the functioning of memory circuits [3]. When energetic 

particles collide with the substrate of an embedded circuit—

a kind of semiconductor memory—they produce pairs of 

electrons and holes. The strike's minority carriers see the 

magnetic field as a backward field due to the substrate/n-

well and diffusion zone's reverse bias. Consequently, 

minority carriers proceed to the drain diffusing zones, where 

they might generate a positive or negative voltage spike 

upon aggregation, depending on their nature. A single-event 

upset (SEU) or soft-error might happen if the spike is long 

and intense enough to pass the switching threshold of the 
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logic circuit, which could cause the stored data to be flipped 

[4, 5]. There is a possibility that a single ion assault can 

affect many nodes, resulting in a SEMNU [6]. Because of 

rapid technological advancement, the minimum space 

between semiconductor devices is dropping at an alarming 

rate. One solution to the problem of SEU memory effects is 

triple modular redundancy (TMR). This method chooses the 

correct value from three sets of memory cells and outputs it 

using a simple majority vote [7], [8]. The other two copies 

will still significantly impact the voting process while giving 

the same result even if one of them is flipped over. The huge 

space and power cost this technique imposes makes it 

unsuitable for most designs [8, 9]. Error correction codes 

(ECCs) could possibly be used to further mitigate the effects 

of SEUs. Electric condensers have a huge power, space, and 

latency overhead since they need redundant devices for the 

encoding and decoding circuits. A variety of soft-error aware 

SRAM cells have been proposed and are accessible online. 

 

Low Switching Power и Ultralow RBL Leakage in a 10T 

SRAM with a Half-VDD Pre-charge and a Row-Wise 

Dynamically Driven Read Port: For low power movement 

& spillage decrease, this study presents an additional 10T 

static intermittent access memory cell with a 4T read port 

and a single completely decoupled read-bit line (RBL). A 

large portion of the cell's easily accessible voltage is used to 

precharge the RBL, which may then be charged and 

discharged in accordance with the reserved data bit. The read 

operation connects the RBL to the virtual energy rails via a 

gearbox entranceway, with an inverter being powered by the 

necessary data centre point (QB). On a read-1, RBL rises 

towards the VDD level, and on a read-0, it falls towards the 

ground level. Virtual power rails are linked to actual deftly 

levels via the read action and include a comparison estimate 

of the RBL pre charging level during form and hold mode. 

Reducing RBL leakage is made easier with dynamic 

management of virtual rails. The suggested 10T cell in a 65 

nm commercial device is 2.47 times larger than a 6T cell 

with β = 2, provides a read static disruption edge that is 2.3 

times larger, and considerably reduces read power scattering 

compared to a 6T cell. Separating the 6T BL leakage from 

the (ION/IOFF) significantly improves the calculation of 

RBL spillage by a number of important degrees. There is 

actual implementation, and the overall spilling 

characteristics of 6T & 10T are the same. 

responsive ultra-low-voltage process assortment SRAM 

architecture based on Schmitt-Trigger: We study 

ultralow-voltage static random access memory (SRAM) bit 

cells based on Schmitt-Trigger (ST) for differential 

discriminating. A common 6T bit cell has a read/make 

conflicting structural requirement, which the ST-based 

SRAM bit cell resolve. As with the conventional 6T bit cell, 

the ST action improves read-sufficiency and form-limit 

divergence. An indisputable need for future nano sized 

innovation centres is process assortment adaptability, which 

the suggested ST bit cells achieve by joining a specific 

analysis segment. The ST-2 piece cell is able to function at 

lower delicate voltages, according to a rough evaluation of 

several piece cells conducted under iso-zone conditions. 

Based on the estimation findings of ten test-chips 

manufactured using 130-nm CMOS technology, the 

suggested ST-2 piece cell outperforms the iso-area 6T bit 

cell in terms of read static fuss edge, construct trip-point, and 

read V min, with a difference of 120 mV. 

Expansive 9-transistor SRAM circuit with abundant and 

low-spillage SLEEP mode assortment : Because of the 

data reliability degradation, create limit crippling, spilt 

power consumption increase, and methodology limit 

assortments escalating with CMOS advancement scaling, 

the design of static random access memory (SRAM) circuits 

is becoming more difficult. In this study, we present a nine-

transistor (9T) MTCMOS SRAM circuit that is unevenly 

ground-gated. It is designed to equip a low-spillage SLEEP 

mode with data maintenance capacity. When compared to 

conventional six-transistor (6T) and eight-transistor (8T) 

SRAM cells in a 65nm CMOS development, the highest 9T 

SRAM cells exhibit worst-case static clatter edge and create 

voltage edge extensions of up to 2.52x and 21.84%, 

respectively, when viewed differently. Furthermore, the new 

9T SRAM cells exhibit an improvement of up to 2.58x in 

static disturbance edge estimates and 21.78% in form 
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voltage edge estimations when compared to the existing 6T 

and 8T SRAM cells operating under interior kick the pail 

technique limit instability conditions. 

EXISTING METHOD  

 

According to [13], the idea is put forward that one may 

return to a '1'→'0' SEU. Although a storage node won't be 

able to retrieve a SEU if it has a value of 0 stored on it. 

Additionally, it indicates that the likelihood of write failure 

is larger. In an effort to enhance its write function, the 

developers of [14] made several adjustments and ultimately 

developed QUATRO12T.. Finally, these cells still have 

some vulnerability to SEUs and won't be able to bounce back 

from SEMNUs. The authors' study demonstrates that 

RHD12T, which can manage SEMNUs at its internal node-

pair, may be used for recovery from SEMNUs. Sovereign 

error units would prevent the storage node holding the value 

'0' from recovering. The capacity to withstand a greater load 

at the zero-storage nodes is one advantage of RSP14T over 

RHD12T [6]. Nevertheless, retrieval of the data is still very 

improbable, even in the event that a '0'→'1' SEU strikes a 

node with enough intensity. In addition to SEMNUs with the 

'1'→'0' and '0'→'1' kinds, the RHM12T and RHPD12T 

algorithms may recover SEUs that are created at all 

hypersensitivity nodes or at a single node pair. Because to 

the core converters' excessive stacking, RHM12T's power 

consumption and space utilisation are both increased by 

using large-size transistors, but any decrease in the supply 

voltage (VDD) is prevented by using RHPD12T. In addition, 

it should be noted that in every cell that was before indicated, 

the bitline enters memory or internal nodes that store the 

number '0' during reading operations; these nodes cannot 

recover from upset. This leads to low read stability in all of 

the previously listed cells. We introduce the SARP12T 

SRAM cell, seen in Figure 1, to solve these problems. Low-

Power Read-Stability-Enhanced with Soft-Error Awareness 

is the intended designation. The following are some features 

of SARP12T: For starters, SARP12T does not allow any 

sensitive node to produce SEUs that are either polarity-

dependent or -neutral. Data storage node-pair SEMNUs are 

not a problem for the suggested cell. Thirdly, out of all of the 

cells that were taken into consideration, SARP12T had the 

lowest hold power usage. Since the bitline establishes a link 

to the memory node that holds '0', SARP12T demonstrates 

improved read stability and can recover from any 

interruption during reading operations. 5) In comparison to 

other cells, the one we offer has superior write ability as well 

as writing latency. 

 
While Figure 1 depicts the SARP12T design, 

Figure 2 shows the same setup. Wordlines WL & WWL, 

storage nodes Q & QB, & internal nodes S1 & S0 are all 

present in SARP12T. When WL is looking over things, 

access transistors N7 and N8 link storage nodes Q and QB 

to the bitlines BL and BLB, respectively. The internal nodes 

S1 & S0 are connected to the respective bitlines BL and BLB 

when access transistors N9 & N10 are regulated by WWL. 

Think about SARP12T and all the cells that compare to '1'; 

in particular, Q = '1' and QB = '0'. We are starting with this. 

That is why S1 has the value "1" and S0 the value "0."  

This section covers all the essential characteristics of the 

SARP12T. To begin, when maintaining hold mode, you may 

deactivate each pair of access transistors by grounding 

WWL and WL. By connecting the bitlines to VDD before 

entering hold mode, you may shorten the read time. Thus, in 

the above scenario, when the cell goes into hold mode, those 

N1, N2, N3, and N6 transistors are the only ones that stay 

on. All the others have been turned off. In light of this, 

SARP12T's initial data storage remains intact (Fig. 3). 

Wordlines WL and WWL are both used while writing. It is 

possible to write '0' at Q and change the stored data through 

linking BL to GND or clamping BLB at VDD. 

Consequently, the transistor's access pairs, N7/N8 and 

N9/N10, are both activated. Since BL is grounded, it pulls 
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down nodes Q & S1 via N7 and N9, respectively. 

Comparatively, node Q activates P2 and deactivates node 6, 

whereas node S1 disables nodes 2 and 3. Similarly, BLB 

raises nodes QB and S0 via N8 and N10, respectively. 

Hence, node QB activates N5 and deactivates P1. Similarly, 

N1 and N4 are activated by node S0. Because of the cross-

coupling between P1 and P2, the potential difference 

between Q and QB is larger. Similar to how cross-coupling 

N3 or N4 increases the potential distinction between S1 & 

S0, this too has the opposite effect. Figure 3 shows that the 

write method was successful. Stage three of the read 

procedure involves connecting WL to VDD and deactivating 

WWL. In this case, gain access transistors N7 and N8 are 

turned on, whereas N9 and N10 are turned off. Bitlines are 

charged prior to VDD for read operations. Consequently, 

N8, N2, and N3 are used to release BLB's contents. Figure 3 

shows that when N1 and N4 are both deactivated, BL 

remains at VDD. When the voltage differential between BL 

and BLB surpasses 50 mV, the process of reading is 

considered complete, supposing a sensing device (not 

illustrated) can detect the stored data. 

PROPOSED METHOD 

 

To reduce leakage current and static quality of adiabatic 

SRAM cells as to maintain capacity information while out 

of gear mode, the Dynamic Voltage Scaling Technique 

(DVS) is used in the engineering of adiabatic SRAM. As a 

consequence of the small channel, the leakage current 

decreases as the operating voltage scales to deep submicron 

levels. The adiabatic SRAM cell receives its specific ground 

flexibility pressures for active and inactive modes from two 

N4 and N5 pass transistors. Applying the adiabatic SRAM 

is the primary guideline. While the adiabatic SRAM cell is 

in dynamic mode, a positive voltage is applied to transistor 

N4, and another transistor N5 is given a mimicked premise 

in the event that the cell is now out of gear stages. By 

dynamically separating between inert and active states, the 

memory cell's working voltages freely develop the spilling 

limit. Analytical static random access memory (SRAM) is 

based on the principle that two pass transistors may 

explicitly provide ground voltages to the memory cell in 

both active and idle states. When the cell is disabled, these 

exchange transistors have a positive ground flexible voltage; 

when normal operation occurs, they elegantly connect the 

cross-associated inverters to ground like conventional 6 T 

cells. Switching between dynamic and reserve modes 

drastically reduces the spillage limit, and the operating 

voltages in memory cells are clearly shown. The control 

transistors, M5, and M6, have high-Vt in an effort to reduce 

bit line leakage even more. A high-V control instrument 

screens the leakage current from positive control voltage v 

to ground via two pass transistors; one of these entryways is 

used to direct the NMOS transistor source voltages on the 

coupling inverter. This guarantees consistency without 

additional effort or equipment for the capacity information 

in the case that the cell isn't in operation, because no hubs 

are left skimming. Due to the fact that field flexible lines are 

somewhat less efficient than wells, there has been an 

expansion of the linkage between the exchange of time and 

assets with other lines. In reality, the inherent bending 

problems are completely eliminated since the V, of the 

NMOS transistors during rest stage is directed by the source 

voltage rather than the sub-voltage. There will be door 

spilling in the adiabatic SRAM cell. Different base rates in 

dynamic and silent memory cell technologies are the main 

ideas behind the adiabatic SRAM. After shifting out of gear, 

the positive strain on the entrance and under-edge flows of 

adiabatic SRAM cells is reduced to earth. 

 

Fig:2. Adiabatic based 10T SRAM 

A low-power random-access memory (RAM) module that 

selectively reads just the bit lines to minimise preload and 
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total RAM power consumption. The precharge amplifier is 

the main precharge bit in the suggested pre-charge RAM 

circuit, which is precharged by a MUX board and linked to 

the selected bit line. To minimise potentially disastrous 

RAM data corruption, the suggested RAM Preload often 

calls for two bit line This Device per bit line to ease the 

loading process. Because RAM leakage occurs after a 

certain number of clock cycles, secondary precharge devices 

are used to construct tiny transistors that are only one 

twentieth the size of the typical precharge unit in order to 

meet precharge power standards.  

The RAM system incorporates many signals that are 

carefully controlled, such as the pre-load trigger, it should be 

column-select signals, and word-line signals. To further 

reduce power use, the chosen bit line is pre-loaded at 

random. 

 

 

Fig: 3. Existing method design. 

 

Fig: 4. Simulation results for existing 

system. 

 

Fig: 5. Power results for existing system.  

 

Fig: 6. proposed method design using 

adiabatic system. 

 

Fig: 7.simulation results for proposed 

system.  

 

Fig: 8. Power result for proposed system.  
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Energy consumption is become a major issue for VLSI 

programmers. For use in aircraft, researchers have suggested 

a low power SRAM cell that is optimised for read stability 

and soft error awareness. SARP12T is able to recover its 

initial data at all vulnerable nodes, regardless of whether a 

radiation attack flips the node values or not. In addition, 

SARP12T is able to bounce back after a single ion hit to the 

storage node-pair, which may cause multi-node upset. Not 

only does the suggested cell have these benefits, but it also 

has the best write performance, lowest hold power 

consumption, and greatest RSNM among the comparator 

cells. Also, by showing the greatest EQM, SARP12T 

demonstrates its superiority over other modern cells. The 

suggested SARP12T is, therefore, an improved option for 

use in aerospace. y. By using charge sharing on the fixed 

nodes, the proposed cell is able to recover from multiple-

node upsets independently of the stored value, and it can 

sustain upset at any sensitive node regardless of the polarity 

or severity of the upset. In comparison to earlier radiation-

hardened memory cells, the suggested cell features static 

power, area, and access time overheads that are either lower 

or on par with those of the older design. 
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