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ABSTRACT 

SRAM (Static Random Access Memory) Cells for sophisticated space applications must have great 

performance to keep up with the space systems' constantly rising data rates and must be radiation-

hardened to guarantee dependable operation in severe environments. The SRAM memory cell's 

functioning is comparatively simple. The Word Line(WL) permits access to the SRAM cell. This 

regulates the two access control transistors that decide whether or not to link the cell to the Bit Lines 

(BL).Both read and write operations transfer data using these two lines. In an SRAM cell, there are 

three operational modes.  SRAM cells frequently need to be less energy-hungry and should perform 

better. Therefore, a new SRAM cell with a higher critical charge and a lower write delay/power is 

suggested.Due to its lower increased critical charge, the projected DWA12T SRAM cell is 

appropriate for use in space applications. Hspice was used to execute each design in 16nm 

technology for a range of supply voltages. 
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Ⅰ. INTRODUCTION 

There are countless uses for satellite communication. Satellites has a wide range of usage in the 

modern world, considering weather forecasting, navigational aids, military monitoring, and 

broadcasting. There is a trend towards producing inexpensive, lightweight satellites as technology 

advances. [1]. This is so that the cost of producing, deploying, and operating a satellite in orbit, that is 

compensated by communication sales concluded the course of the satellite's lifespan, is proportional 

to its mass. great-density memory devices with extended battery lifetimes and the ability to endure 

severe space radiation are in great demand referable the restricted resources that low-cost satellites 

may be supplied by SRAM cells are a viable option for space applications because of their high 

package density and capacity to deliver increased logic performance. [3], [4]. The simplest way to 

reduce the loss of power to prolong battery life in SRAM cells is by down-scaling supply voltage 

(VDD). Although reserve power diminishes exponential with VDD whereas dynamic power 

diminishes quadratic. [5]. 

 But this has a number of negative effects. When the supply voltage is lowered, the SRAM cell 

change state much sensitized to soft errors, including single-cell upsets (SCUs) and multiple-cell 

upsets (MCUs), which both affect a number of bits of data. This is because, when susceptible to 

space electromagnetic waves so much high-energy particles, the critical charge Qc, that is the least 

assertion needed to flip the data memory in an SRAM cell, falls as V DD. [5]. Additionally, since 

deep sub-micrometer (DSM) technology develops, line edge texture (LER) and random dopant shifts 

(RDF) increase the quantity of threshold voltage (Vt) inconsistency among adjacent semiconductors 

in a memory cell. [6]. Read upset and write occurrence are also more likely imputable the standard 

6T SRAM cell's inability to keep in the needed device ratio of strength when process, voltage, and 

temperature (PVT) fluctuations become greater during (VDD) scaling. [7]. The traditional 6T exhibits 

half-select disruption as well, which might result in incorrect writing in the unselected cells.  

Ⅱ. STATIC RAM: 
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Each bit is stored using latches in static random access memory (SRAM), a category of random 

access memory. 

A typical SRAM cell, often known as a 6T SRAM cell, consists of six MOSFETs. 

The traditional SRAM design is 6T SRAM. There are six transistors in this, with two of them being 

PMOS transistors. 

The PMOS and NMOS incooperate to category a cross-coupled inverter when the two NMOS 

transistors are attached in pairs to the bit lines.As a result, these transistors coupled to the NMOS bit 

lines and controlled through the word line are known as "access transistors”.  

 

Ⅲ.HSPICE TOOL IMPLEMENTATION: 

Install the most recent version of the H-Spice programme.Create the licence in the LM tools to run 

our code after installation.Open a notepad and enter the "netlist code" for the circuit. Save the file 

with the "filename.sp" extension.Browse the location of the netlist code file in H-spice 

programme.To simulate the circuit and have H-Spice begin executing our code, click "simulate".To 

see our output, click "Edit LL". All of the data regarding measurement results, operational points, 

and error messages are contained in this file.Click "waveview" after making sure there are no 

problem warnings.Starting now, H-Spice will display the circuit waveforms. 

Ⅳ.6T SRAM CELL: 

 
Fig-1: 6T SRAM CELL 

 

READ OPERATION: 

This is the situation when a memory cell is being queried for data. The bit line (BL) associated bit 

line-bar (BLB) are therefore pre-charged to a logic state of 1 (Vdd) whenever the word line     
   is low. The phrase line (WL) becomes operational        after the pre-charge cycle, causing 

both access transistors (MN3 and MN4) to switch on and link to the bit lines. 

WRITE OPERATION: 

A cell is in this condition whenever data is added to or updated in it.The word line, writer enable, and 

sensing amplifier have to be switched on before writing data into a cell. When they are, the writing 

driver input pin is used to drive the input information, and the bit line is then dragged to the value of 

the information provided whereas the bit line bar (BLB) accepts the corresponding value. For 

example, if                                                                      
        .The cell will flip as a result, and the data is effectively written, provided that transistors 

MP1 and MN3 have the proper sizes. Vdd. 

HOLD OPERATION: 

because the word line has not been entered, the bit line and bit line bar are broken at gnd while the 

access control transistors are disconnected, and a cell of SRAM is in this mode when the information 

is idle (held in the latch).The PMOS transistors will consequently maintain their bond with The data 

saved in the latch is maintained between them for the duration as they are powered.Figure 1a 



 

Industrial Engineering Journal 

ISSN: 0970-2555   

Volume : 49, Issue 7, No. 1, July : 2020 
 

UGC CARE Journal,                                                                                                                         65 

illustrates what happens when "1" is kept in the cell within this idle/retention mode. MP1 and MN1 

are turned on, which results in positive feedback across the Q and QB nodes, dragging 

        while"0" has been saved in the cell, for example, QB is pulled to Vdd while MP1 and MN1 

are OFF. 

Ⅴ.RELATED WORKS: 

Decoupling inverters are used by the completely differential 8T (FD8T) to lessen half-select 

disturbance, although this compromises read stability (RSNM).  

The single-ended disturb free 9T, which uses singular complete match indication approach to 

separate their stored nodes by bit-lines during reading operation, is responsible for the advancements 

in Qcis. 

Data-dependent bit line leakage is the effect of this. By utilising a 9T bit-interleaving design, static 

power dissipation is reduced. Their hold stability has been severely compromised, though. To reduce 

static power dissipation, the differential            incorporates a data-dependent leakage control 

scheme. 

Although it increases read security, the WWL12T's power consumption is notably high. Half-select 

free dynamical loop-cutting write assistance 12T (DWA12T) SRAM is suggested tooptimize read 

stability and write capability including low power leakage consumption. additionally increase the 

battery life of memory chips for satellites, this study will suggest an innovative, very energy-efficient 

SRAM (Static Random Access Memory) Cell. 

This New SRAM cell is assumed to achieve a furthermore lower write delay, read delay and 

advanced the stabilities of read, write and hold modes of operation, to mitigate the soft error issues, 

compared to that of previously proposed FED8T/9T/D12T/DWA12T under severe process and 

various temperature conditions.  

 
Fig-2: 8T SRAM CELL 

 
Fig-3: 9T SRAM CELL 
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Fig-4: FD8T SRAM CELL 

 
Fig-5: WWL12T SRAM CELL 

 
Fig-6: D12T SRAM CELL 

 
Fig-7: DWA12T SRAM CELL 
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Ⅵ. PROPOSED DWA12T (PDWA12T) SRAM cell: 

 
Fig-8: PDWA12T SRAM CELL 

Below in fig.(8) is the proposed DWA12T's schematic circuit diagram. The bit lines BL and BLB 

regulate the word line (WL), that turns on the access transistors MN5 and MN6. The depository 

nodes Q and QB are separated from one another by a third CMOS inverter. Pull-down transistors 

MN1/MN2 are coupled in series with two more NMOS transistors, MN3/MN4, which are controlled 

by BLB/BL. Separate control signals RWL and RBL, which are connected at storage node QB, are 

used to access the other two transistors MN7 and MN8, respectively. 

Write operation: 

In order for the approach transistors MN5 and MN6 to turn on, the word line (WL) has been 

activated in the write operation. The bit lines BL/BLB are either retained at VDD/GND or 

GND/VDD calculate on whether                    is to be in writing to storage node "Q"/"QB". 

Assume that the storage node Q will receive the case Write-1, or the number "1". The impulsive 

loop-cutting transistor MN3 is off and MN4 is on in this scenario because BL is at VDD and BLB is 

at GND. There is no access to the GND on the right side since MN3 is off. As a result, the pull-up 

strength rises and the pull-down strength decreases. However, the pull-down power on the left side is 

unchanged. As the pull-up strength increases, it becomes easier to write ‘1’ into the keeping node 

‘Q’, in turn, quickens the write operation. This process is vice-versa for write-0 operation. 

Read operation: 

There are distinct bit lines and word lines, or RBL and RWL, in this proposed DWA12T SRAM cell. 

Assertion the bit line RBL to high (VDD) first, then carry out the read operation. To turn on the 

transistor MN8, the word line RWL must remain high (VDD). WL and BL/BLB control signals were 

also deactivated. RBL or BL/BLB discharges to the ground depending on which of either 'Q' or 'QB' 

holds the data '1' or '0'. Assume the following: The data '0' is to be read from the storage node 'Q' in a 

read-0 operation. Since "Q" is "0,""QB" will be "1." Additionally, when RWL and RBL are 

maintained at high levels, a discharge path through the transistors MN7 and MN8 leads to the GND. 

Between the bit lines, there is a sense amplifier (not pictured) attached, which measures the voltage 

difference between them. Thus, the read-0 operation is finished. The read-1 operation is the reverse 

of this procedure. 

Hold operation: 

By connecting the word line (WL), RBL, RWL, and GND to GND, all access transistors are disabled 

during the hold operation. In order to ensure that just the driver transistors are present and that the 

loop-cutting transistors MN3 and MN4 are turned on, the bit lines BL and BLB must be kept high. 

As a result, the held data will be kept in operation. 
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 Write( 0 or 

1) 

Hold Read 

WL 0 1 0 

RBL 1 0 1 

RWL 1 0 1 

BL 0/1 1 1 

BLB 1/0 1 1 

Fig-9: Proposed DWA12T Truth table 

 

Dynamical Loop-Cutting Write Assistance process: 

The CSL and WL variables were respectively set to VDD to start writing. At VDD, VSS is stored. 

BL/BLB will continue to operate at VDD/GND or GND/VDD depending on either "1" ("0") or "0" 

("1") is to be transmitted to storage node "H" ("L"). Suppose "1" requires to be composed to the "0" 

retaining node "H." In this case, the dynamic loop-cutting transistor MN3/MN4 can be switched on 

or off since BL/BLB is at VDD/GND. The straight core inverter is disconnected from GND while 

MN3 is off. The inverter's pull-down capability is decreased but its pull-up intensity is increased as a 

result, resulting in it simpler to write "1" to "H." On the other hand, the left-side core inverter's pull-

down strength is unaffected. The extra charging line from VSS (maintained at VDD) first interferes 

with writing because the "1" storing node "L" briefly switches MN10 on. However, MN10 is turned 

off as the voltage at "L" decreases. On the other hand, the "0" holding node "H" initially disables 

MN9. The writing operation is accelerated, though, when the voltage at "H" rises because MN9 is 

activated and a second charging channel from VSS (maintained at V DD) is created. The procedure 

for writing "1" is now finished. The flexible loop-cutting strategy takes over as the main writing 

process because a beneficial additional charging path cancels out the effects of a detrimental extra 

recharging path. The process for writing "0" is identical. 

 

Small indefinite amount Differential Read Method: 

Because BL and BLB are presently heavily filled when the reading process starts, and VSS is set to 

GND. For the purpose of to activate MN5 and MN6, WL is held at VDD. To maintain the archive 

node "H"/"L"'s separation over BL/BLB, CSL remains at GND. No matter whatever value "H" ("L") 

stores—"1" ("0") or "0") ("1")—BL or BLB discharged by reading memory MN9 or MN10 to GND. 

The bitlines are linked to the inputs of a detection amplifiers (not illustrated), and the read operation 

is completed if the discovers a 50 mV voltage distinction among it. 

 

Ⅶ.REPRESENTATION SETUP AND CONSEQUENCE:  

Major pattern parameters for the projected DWA12T cell isanalyzedby utilizing the 16-nm CMOS 

predictive subject kind                      . The suggested cell is contrasted by various modern 

designs, including the 6T, 8T, FD8T, 9T, WWL12T, D12T, and DWA12T cells, as of the assess its 

relative  presentation. Given that transistor sizing is a key factor in determining how SRAM cells 

behave, the proper sizing has been assigned to each cell. The DSM technology node has substantial 

process variation, thus its effects have been taken into account by using the same simulation. 

WRITE DELAY:  

According to [17], it appears that an estimation of the write delay or access to write duration for 

writing "1" to "0" memory node "H" was made. Comparing the DWA12T cell with other similar 

cells at various V DDs, it is clear that it has the longest write capabilities. This is the reason the LWL 
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is driven from the WL using a second column-decoupling nMOS, MN9. This lessens the LWL 

swing, which in turn lessens the ability to access transistor's driving power [5]. Because of its single-

ended asymmetrical analyzing system and longer TWA compared to other asymmetrical writing 

cells, the 9T cell can be difficult to write the number "1" to.The additional TGs in the entry channel 

that update the data stored inside the storage nodes and slow down the writing process lead the 

WWL12T cells to show a larger write delay compared to the DWA12T and D12T cells. Due to the 

use of a dynamic loop-cutting writing approach, the recommended DWA12T cell has a much lower 

TWA than D12T. However, the FD8T cell shows a 1.37 shorter TWA than the design that was 

suggested because there are no series-connected accessibility transistors in the entry path. 

 
Fig-10: Write-1 Delay bar graph 

 

 
Fig-11: Write-0 Delay bar graph 

 

READ DELAY: 

The estimated read access time (TRA) for cells with dual-bit line design is the amount of time 

needed to reach a 50-mV voltage difference across the two bit lines following WL activation. To 

allow for fair comparison, the time needed to release the bit line by 50 mV above its initially per-

charged value (VDD) after WL activation is used to calculate the TRA of single-ended read cells. 

The 8T displays the highest TRA among the different comparative cells with different VDD levels 

because of increased bit line capacitance caused by the combined utilization of bit lines by accessible 

transistors and read buffers. Due to the same read pathways of the 9T and D12T cells, their TRA is 

comparable. DWA12T and WWL12T exhibit shorter TRA than 9T/D12T because they share the 

identical read route, that contains of two transistors as opposed to three read transistors in the 

9T/D12T cell. The FD8T exhibits the shortest TRA due to its optimal ratio and 6T-like shape. 
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Fig-12: Read Delay bar graph 

AVERAGE POWER : 

electricity consumption is a key factor in modern technology that determines how much electricity 

may be used and how efficiently. For greater efficiency, we employ two word lines—w1 and w2—

instead of just one, as in the regular 6T SRAM. 

The average power is lowered by 90% when comparing the Basic SRAM and the better SRAM, and 

by 21% among the 8T SRAM and the enhanced SRAM. So, in the interim, that we can use this 

approach to maximize energy utilization and enhance circuit SNM. We may even decrease power 

consumption and broaden the possibilities for this circuit by improving scalability. As a result, by 

rendering unneeded parts inactive, it is feasible to get less average power out of the basic circuit. 

 
Fig-13: Write-1 Average Power bar graph 

 
Fig-14: Write-0 Average Power bar graph 

 
Fig-15: Read Average Power bar graph 
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CRITICAL CHARGE: 

A space-operating SRAM cell is very vulnerable to soft mistakes. The smallest quantity of assertion 

required to undo the data in a cell and create a soft mistake is noted as the quibbling charge (Qc), 

which has already been explained in Section I. Since Qc has an exponential relationship in the 

frequency of soft errors (SER), cells with SRAM that have a greater Qc are less susceptible to 

SER.The terms Nflux (neutron flux intensity), A (radiation-affected cross sectional area of the 

storage node), and Qs (device ratio in collecting the charges) are used in this sentence. Qs is 

normally in fC, hence a small rise in Qc results in a important drop in SER. Utilizing SPICE-based 

calculations utilizing a double-exponential current supply model, we determined the Qc of the 

DWA12T cell by comparing it to the Qc of the FD8T SRAM cell. 

 
Fig-16: Critical Charge bar graph  

COMPARISION TABLE: 
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Average 

Power 

(innWatt) 

Write-1 

Average 

Power 

(innWatt) 

Critical 

Charge 

(in ac) 

6T  

SRAM 

 

 

58.932 

 

 

33.767 

 

 

261.496 

 

 

51.9776 

 

 

1.57588 

 

 

5.67687 

 

395.558

8 

 

8T 

 SRAM 

 

 

58.932 

 

 

12.8776 

 

 

23.58 

 

 

29.97868 

 

 

5.50001 

 

 

84.46 

 

395.970

7 

 

9TSRAM  

45.092 

 

 

13.012 

 

 

25.969 

 

 

25.6031 

 

 

7.4452 

 

 

11.898 

 

346.058

8 

 

FD8T 

SRAM 

 

 

45.092 

 

 

76.4654 

 

 

43.757 

 

 

4.2339 

 

 

18.673 

 

 

4.7654 

 

537.492

5 

 

WWL12T 

SRAM 

 

 

15.087 

 

 

15.087 

 

 

15.087 

 

 

15.087 

 

 

5.087 

 

 

15.087 

 

568.550

4 

 

D12T 

SRAM 

 

 

19.966 

 

 

19.966 

 

 

19.966 

 

 

19.966 

 

 

9.966 

 

 

19.966 

 

137.693

2 

 

DWA12T       397.009
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CONCLUSION 

This paper discusses a robust, low-power, component-select free DWA12T SRAM cell. The use of 

an adaptive loop-cutting write aid method considerably improves the proposed cell's write ability and 

write latency. The decoupling variations-read approach considerably improves read accuracy. The 

DWA12T cell offers a very low dynamic power consumption since the extra dynamic loop-cutting 

transistor in the core cell increases the actual channel length and decreases the flow of current from 

leaking, and VSS is held at V DD throughout idle operation to minimize bit line leakage. The 

suggested cell displays an astoundingly low sensitivity to soft error regardless of being exposed to 

strong cosmic rays in space.. In addition, it can use the bit-interleaving construction and is disturb-

free due to its half-select design is thus congenial by the usage of suitable ECCs. As a result, the 

DWA12T is the best option for applications requiring a lightweight, cost-effective cache memory 

that is both dependable and power-efficient. 
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