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Abstract: A novel combination of 12 transistor (12T) memory 

cell based on radiation –hardened –by-design (RHBD) is 

proposed to tolerate the strike or soft error at the single node 

upset and also the multi-node upset. It is based on upset 

physical mechanism behind soft errors together with 

reasonable layout-topology. The verification of the 12 

Transistor can provide the good radiation robustness. 

Proposed 12T SRAM compared with 13T SRAM, controls the 

area and read/write access time will be reduced. The 

simulation results are obtained based on the Monte Carlo 

simulation. The simulation results show that the proposed 12T 

has higher hold static margin and higher stability than that of 

13T memory cell. 
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I. Introduction 

 

               A SRAM cell may possibly had involved six 

MOSFETs. Each MOSFET in SRAM is kept away on four 

transistors (M1, M2, M3, M4) framing two cross-associated 

inverters. This SRAM cell has two stable states to meet 0 and 1. 

Apart from read and compose tasks, 2 extra access transistors 

control access to the capacity of a cell. Not only the six-

transistor (6T) SRAM, but also different kinds of SRAM chips 

use 4, 8, 10 (4T, 8T, 10T SRAM), or more transistors per bit are 

also present. Four - transistor SRAM (4T) is very basic in stand 

- alone SRAM devices (instead of SRAM utilized for CPU 

reserves) present, executed in extraordinary procedures with an 

additional layer of poly silicon, which permit high obstruction 

pull - up resistors to perform in the device. The fundamental or 

basic downside of utilizing 4 T SRAM is expanded using  static 

power because of the consistent current course through one of 

the force - down transistor present in the SRAMs. Radiation 

hardening systems are for recollections are one of the 

bottlenecks that give adaptation to internal failure of the 

memory cells. For a long time after, some radiation-solidifying 

by-plan (RHBD) procedures have been utilized to endure 

delicate mistakes in recollections utilizing standard business 

CMOS foundry forms, without changing the current procedure 

or abusing configuration rules. Customarily, these procedures 

can also be for the most part be partitioned into the 

accompanying three sub thing strategies. The strategies are as 

explained in the below: 

         

The first strategy involved is the layout out level hardening 

technique of the memory cells to avoid the fault occurrence of 

the memory cells. Layout-level methods for the most part utilize 

format changes, in the radiation hardening techniques, for 

example, H-entryway, T-door, annular-door and shallow 

channel disengagement (STI) for radiation resistance are some 

of the examples present in the Radiation hardening techniques. 

In spite of the fact that it is commonly obvious that these format 

level strategies give fractional assurance, they are hard to 

execute progressively stringent plan leads in nanometer 

advances. Finally, it says that the layout strategy is very hard to 

perform the radiation hardening process for the memory cells.  

       The second strategy of the radiation hardening process is 

the circuit level technique. The main circuit-level system which 

is also called as the triple managed repetition (TMR), it is 

utilized to alleviate single event upsets in SRAM in the 

recollections or locks. This solidifying procedure mainly 

depends on 3 duplicates of the memory cell present. It is helped 

to store similar information and a casting a ballot circuit to 

decide the right yield for the memory cell to avoid the single 

event upsets present in the memory cells. In the event that if  

one cell information is changed, the staying two duplicates stay 

unaltered from the underlying information which help in the 

process success. The vote is then completed by the greater part 

casting a ballot procedure, with the goal that the put away 

information can be created accurately and the event upsets can 

also be avoided. The principle or the main issue of circuit level 

technique (TMR) is that it needs to bring about an extensive 

region of overhead and power dispersal of the memory cell. The 

most widely  used and recognized circuit-level solidifying 

strategies are to include extra repetitive transistors based 

standard 6 T ,4T, 10T, 8T cells or to propose new solidified 

memory cells.  

3) System-level strategies is the third type strategy of the 

radiation hardening technique that imply that they utilize some 

mistake discovery and adjustment codes (ECCs) to endure the 

framework level engineering delicate blunders or the single 

event upsets. In any case, ECC methods would require all the 

more overhead, particularly for time execution (nanometer 

second level delay), since the encoding and interpreting circuits 

are progressively perplexing.  

 

II. Literature Survey 

 

The 13T one bit memory cell is intended or mainly 

used for hearty low-voltage activity under the single event 

upsets  for ultra-low power space applications. Because of the 

expanded defenselessness related with the scaling of the power 

supply voltage, a solid criticism, separate stockpiling instrument 

is fused to keep up information dependability. A schematic 

portrayal of the proposed circuit is as shown in the figure. The 

capacity system for the 13T one bit memory cell is isolated into 

five inner hubs, characterized by the  Q, QB1, QB2, A and B as 

shown in Fig. The intense information esteem of the 13T one bit 

memory cell is put away in hub Q, driven by a couple of CMOS 

inverters comprising of transistors N3, P3, N4, P2, N3, P3, N4, 

P4, P5, N1, N2, N6, N7, WBL, RBL, RWL, WWL, QB1, A, B 

and P1. Further and more, it's P4. The information hubs of these 
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inverters (QB1 and QB2, separately) store the upset level 

information level and activate a double determined advanced 

dimension to the transistor Q. The values of QB1 and QB2 

transistors are headed to VDD or GND through the fault 

criticism hubs A and B associated with gadgets or the memory 

cell transistors  P1, P2, N1 and N2, viably isolating a Q upset 

from the QB1 and QB2 levels, as quickly portrayed behind the 

memory cells. Hubs A and B are associated by P5 and N5, 

separately, and are gated by another transistor QB2. A 

composing of the memory cell is acquired through a couple of 

access transistors (N6 and N7) that drive A and B to the 

information esteem through and brought together compose word 

bit line (WBL), when the line's compose word word line 

(WWL) is raised. Furthermore, An and B drive QB1 and QB2 to 

the reversed esteem, and in this way, we can get the information 

esteem is driven back to Q by means of the inward CMOS 

inverters, with the goal that Q, An and B are identical 

subsequent to composing of the memory cell. Readings are gone 

through an extra access transistors, which helps further N8 

transistor, by preloading the segment's frequently used read bit 

line (RBL) and guarantees the column's frequently used read 

word-line (RWL). The different read and compose get to plans 

have 2 - port usefulness, and the double - driving component 

guarantees information soundness amid the complex read tasks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 13T Memory cell 

 

 

III. Proposed System 
The proposed 12T novel radiation hardened by design 

memory cell is appeared as shown in the Fig. Two access 

transistors, PMOS transistors P5 and P6, associated the BLN 

and BL bit lines to the QN and Q yield hubs individually. Their 

ON status or the OFF status is dictated by a word – line WL. It 

ought to be noticed that when a radiation molecule strikes 

PMOS transistors in the air, just a positive transient pulse (0 to 1 

transient pulse  or 1 to 1 transient pulse) can be created. despite 

what might be expected, just a negative transient heartbeat (1 to 

0 transient pulse or 0 to 0 transient pulse) can be prompted when 

a radiation molecule strikes the NMOS transistors of the 

memory cell. Along these lines, to keep away from a negative 

transient pulse as shown in the  Fig. Transient reenactment 

consequence of the proposed 12 T novel radiation hardened by 

design memory cell. The pulse incited by radiation particles in 

Q and QN hubs, PMOS transistors (for example transistors P6 

and P5) are utilized as access transistors of the memory cell. 

Thinking about the condition of put away 1 (for example QN = 

0, Q = 1,S0 = 0, and S1 = 1) for the proposed novel radiation 

hardened by design one bit 12 T memory cell.  

1) When the word - line WL is high or the positive transient 

pulse, the transistors P1, P4, P7, N2, and N3 are in ON state and 

the remaining of the transistors are OFF state. Accordingly, 

hubs Q and QN transistors are not changed or remain unaltered 

and their unique information are likewise put away separately 

from the original form.  

2) Before the read task is performed in the proposed 12T one bit 

novel radiation hardened by design memory cell, two BL and 

BLN bit lines must be pre charged to power supply voltage 

VDD. In the time of frequently using the word-line WL is 0 

state or the negative transient pulse, the yield hub Q transistor 

will store its unique state one without evolving of the memory 

cells. Be that as it may, in light of the fact that transistors P5, P7 

and N2 are ON, bit line BLN is released. Next, when the voltage 

contrast between no-account lines BL and BLN are acquired, 

then the differential sense amplifier in memory cells will yield 

the put away information.  

3) To compose information to the 0 state  into the proposed 

novel radiation hardened by design 12 T one bit memory cell, 

word – line WL and bitline BL must be 0 and bitline BLN must 

be 1 state. In this way, hub Q transistor is dismantled or 

destroyed down to 0 state, and hub QN transistor is destroyed up 

to 1 state.  

The transistors P2, P3, P8, N1 and N4 are ON and the transistors 

P1, P4, P7, N2 and N3 are OFF. Whenever word - line WL is 

destroyed back to abnormal state 1 from 0, the put away 

information will be 0 state. This implies that the information 0 

can effectively be composed into the proposed novel radiation 

hardened by design 12 T one bit memory cell.

 
   Fig. 12T Memory cell 
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III. Simulation Results 

 

 
 

   Fig. Output waveforms of 12T Memory cell 

Table : Results of 12T & 13T Memory cell 

 

12T MEMORY CELL 13T MEMORY CELL 

Voltage -vsource-1 from time 

 0 to 1e-
006

 

Voltage -vsource-1 from 

time 

0 to 1e-
006 

Average power consumed-

2.759456e-
003

 

Average power consumed 

- 3.489524e-
005

 watts 

Maximum power consumed- 

1.546878e-
002 

at time 5.9129e-
008 

Maximum power 

consumed- 7.580683e-
003

 

at time 4.08539e-
009 

 

Minimum power consumed-

1.783018e-
009

 at time 3e-
008 

 

Minimum power 

consumed- 2.510728e-
009

 

at time 0 

 

 

 

 

 

 

 

 

 

 

 

 

IV. Conclusion  

 

In this paper, a novel radiation hardened by design one 

bit 12T memory cell for a 65-nm CMOS business innovation is 

proposed. The primary or the main principle  commitment of the 

proposed RHBD 12T one bit  memory cell is that it can endure 

single hub upset or the fault occurrences of the aerospace 

applications, yet can likewise give viable multi-hub upset 

assurance. 1000 Monte carlo simulations are additionally done, 

and the consequences or the main result of the recreation 

obviously guarantees that the procedure variety does not 

influence its single event upset occurences. The inadequacy of 

the proposed novel 12T RHBD one bit memory cell is its higher 

access time, which can negatively affect some high - speed 

applications like satellite applications. In basic aviation 

applications, nevertheless region, strength and memory 

dependability might be progressively essential. Subsequently, 

from the perspective of the basic application fashioner, the 

novel RHBD 12 T one bit memory cell proposed in this paper is 

a decent structure for radiation vigor contrasted with other 

condition of - the-workmanship solidified memory cells. 

Subsequently, the pattern of this paper is to constantly advance 

its time execution result and reduce the overhead region. 
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