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Abstract— Errors that affect memories are a major 

issue in advanced electronic circuits due to the 

cosmic radiation in space.    Column–Line-Code 

(CLC) is used to tolerate multiple–cell-upsets 

(MUCs); however, the high toughness of CLC, more 

area and time is required to carry out.  In this paper 

a new algorithm called Data Segmentation Section 

Code (DSSC) evaluation was used for the description 

of a memory locality and for detection and correction 

of a multiple cell upsets error in the input data bit. 

The redundancy bit of the input data is implemented 

by using the encoding function. The error bit is 

detected by using a syndrome decoder. The XOR 

gate performs an operation of comparing between 

the redundancies to correct error in input. This 

experimental result assessing with low cost and 

improves the time conception on view that DSSC is 

an exquisite option to counteract with MCUs. 

 
Index Terms— Error correction codes (ECCs), Fault 

tolerance, Multiple-cell upsets (MCUs), Reliability. 

 

 
I. INTRODUCTION 

The small size of the transistors or capacitors, combined 
with cosmic ray effects, causes occasional errors in 
stored information in large, dense RAM chips, 
particularly those that are dynamic. These errors can be 
recognized and adjusted by utilizing error distinguishing 
and revising codes in RAMs. The most common error 
detection scheme is the parity bit. A parity bit is 
produced and put away alongside the information word 
in memory. The parity of the word is checked in the 
wake of perusing the word from memory. The word is 
acknowledged whether the equality of the bits read out 
is right. In the event that the equality of the bits read is 
wrong, an error is distinguished, however it can't be 
amended. Parity is involved in older method of error 
detection. Error correction is the revelation of errors and 
modernization of the original data as error-free data. An 
error-correcting code utilizes multiple parity check bits 
that are put away with the information word in memory. 
Each check bit is an equality or parity bit for a gathering 
of bits in the information word. When the word is read 
back from memory, the parity of each group, including 
the check bit, is evaluated. If the parity is correct for all 
groups, it signifies that no detectable error has occurred.  
 

On the off chance that at least one of the recently created 
parity values is inaccurate, a one of a kind example 
called a syndrome results that might most likely 
distinguish which bit is in error. A single error happens 
when a bit changes in an incentive from 1 to 0 or from 0 
to 1 while put away or on the off chance that it wrongly 
changes amid a write or read activity. In the event that 
the If the specific bit in error is distinguished, at that 
point the error can be revised by complementing the 
erroneous bit. Another structure in code is alliteration 
code is that discloses to detect error. The coding doodle 
to attain error-free communication to reveals bit across 
channel. In data stream, data are divided into data bits in 
data blocks. Every block is transmitted a scheduled 
number of times. The errors in the same place lead to 
more problems. So it is not effective as Parity. Fault 
tolerance is the property that assists a system to extend 
contriving properly in event of the failure of one or more 
faults of its constituents. Hamming code is a process that 
has a set of ECC that can be used for detect and correct 
bit errors while in data transmission and storage. The 
code uses a different parity check bit scheme that 
balances the number of inputs to the logic for each 
check bit and thus the number of inputs each circuit that 
does the checking. The adjusting limits the 
postponement through the error detection and correction 
circuits. These circuits can be utilized in a RAM 
subsystem to include check bits amid write operation 
and to address single errors and distinguish double 
errors amid read operations. 
 
 

II. RELATED WORKS 

1.MCU Tolerance in SRAMs through Low-

Redundancy Triple Adjacent Error Correction 

 

          Luis- J. Saiz-Adalid proposed single blunders and 
twofold neighboring mistakes adjustment code. These 
codes, known as single error correction/double adjacent 
error correction (SEC-DAEC), require indistinguishable 
number of parity bits as traditional SEC-DED codes and 
a moderate increment in the decoder intricacy. However, 
MCUs are not constrained to double adjacent errors, 
since they influence more bits as technology scales.. In 
this concise, new codes that can address triple adjacent 
errors and 3-bit burst mistakes are introduced. They 
have been executed utilizing a 45-nm library and 
contrasted and past proposals, demonstrating that our 
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codes have better error protection with a moderate 
overhead and low redundancy. 
 
2. New SEC-DED Error Correction Code Subclass 

for Adjacent MBU Tolerance in Embedded Memory 

 

Adam Neale   introduced a new ECC scheme that 
provides not only the basic SEC-DED coverage but also 
both DAEC and scalable adjacent error detection ( 
xAED) with a reduction in miscorrection probability as 
well. Codes fit for up to 11-bit AED have been created 
for both 16 and 32-bit standard memory word sizes, and 
a (39, 32) SEC-DED-DAEC-TAED                                                                                                                                                                    
Code implementation utilizes the same number of 
check-bits as a conventional 32-data-bit SEC-DED code 
is presented. The reliability concern related with 
radiation-induced soft errors in embedded memories 
increments as semiconductor innovation scales profound 
into the sub-40-nm regime. As the memory bit-cell area 
is reduced, single event upsets (SEUs) that would have 
once corrupted only a single bit-cell are now capable of 
upsetting multiple adjacent memory bit-cells per particle 
strike. While these error types are past the error handling 
capacities of the ordinarily utilized single error 
correction double error detection (SEC-DED) error 
correction codes (ECCs) in embedded memories, the 
overhead associated with moving to more sophisticated 
double error correction (DEC) codes is considered to be 
too costly. To address this, designers have begun 
leveraging selective bit placement to design SEC-DED 
codes capable of double adjacent error correction 
(DAEC) or triple adjacent error detection (TAED). 
These codes can be actualized for same check-bit 
overhead as the regular SEC-DED codes; however, no 
codes have been built up that utilize both DAEC and 
TAED together. 
 
 
3. Reducing the Cost of Single Error Correction with 

Parity Sharing 

 

Pedro Reviriego proposed and evaluated an alternative 
scheme based on the use of parity sharing. The results 
show that the new approach significantly reduces the 
memory overhead and is also capable of correcting 
single-bit errors.  Error correction codes (ECCs) are 
usually used to shield memory devices from errors. The 
most regularly utilized codes are a simple parity bit and 
single-error-correction (SEC) codes. An parity bit 
enables single-bit error detection,, while a SEC code can 
address one-bit errors. A SEC code requires 
progressively extra bits per word and furthermore 
increasingly complex interpreting that impacts delay. A 
tradeoff between both schemes is the use of a product 
code based on a combination of two parity bits. This 
methodology lessens the memory overhead at the 
expense of a more complex access procedure. 
 
 

4. Simplified Birthday Statistics and Hamming 

EDAC 

 

 Hans J. Tausch develops a simple equation that predicts 
the cumulative probability of a double bit error 
occurring within some word of Hamming protected 
memory as the number of random upsets increase and 
shows how it can be used to better understand the 
protection provided by EDAC Space systems use error 
detection and correction (EDAC) schemes to protect 
memory contents from single event upsets 
(SEUs).Hamming EDAC is the favored plan for quick, 
random access memories. It takes into consideration the 
correction of a single bit error within a word and the 
recognition of a double bit error. 
 
5. Error Detection and Correction in Content 

Addressable Memories by Using Bloom Filters  

 

Salvatore Pontarelli et al propose a method that does not 
require any modification to a CAM's internal structure 
and, consequently, can be effectively connected at 
system level. Error detection is performed by using a 
probabilistic structure  
Called the "Bloom filter,” which can signal if a given 
data is                                                                                                 
Present in the CAM. Bloom filters grant to productively 
store and query the presence of data in a set. But, while 
a CAM experiences SEU induced errors,, the 
probabilistic idea of Bloom filters has as an consequence 
the so called false-positive effect. This paper 
demonstrates that, by consolidating the utilization of a 
Bloom filter with a CAM, the correlative restrictions of 
these modules can be redressed. The consolidated 
utilization of a CAM and a Bloom filter is examined in 
various cases, demonstrating that the proposed system 
can be executed with a low penalty in terms of area and 
power consumption. 
 

III. EXISTING SYSTEMS 

Recently presented, column–line–code (CLC) has been 
designed to tolerate MCUs in space applications. CLC is 
a modified Matrix code, in view of broadened Hamming 
codes and parity checks. By the by, a typical property of 
these codes is the high redundancy introduced. This 
system presents a series of low redundant ECCs able to 
correct MCUs with reduced area, power, and delay 
overheads. Additionally, these new codes keep up, or 
even improve, memory error coverage as for Matrix and 
CLC codes. A new methodology named as FUEC–triple 
adjacent error correction (TAEC), is able to correct an 
error in a single bit, or an error in two adjacent bits (2-
bit burst errors) or a 3-bit burst error, or it can detect a 4-
bit burst error. This is possible by adding one more code 
bit. In this case, for a 16-bit data word, the FUEC–
TAEC code needs eight code bits. The parity-check 
matrix H for this code is presented. As in the case of the 
FUEC–DAEC, Ci are the code bits and Xi are the 
primary data bits. Similarly, from H it is very easy to 
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design the encoder/decoder circuitry. But this technique 
will be considered as less precision which could not 
correct the large number of data. 
 

IV.PROPOSED SYSTEM  

In this paper, we proposed a new algorithm named as 
Data Segmentation Section Code (DSSC)) based on 
divide-symbol is proposed to provide enhanced memory 
reliability. This algorithm provides detection and 
correction of multiple transient faults in volatile 
memories with low cost implementation.  

 

 

1. BLOCK DIAGRAM  

 

Fig.1. Block Diagram of Proposed System 

                                                                                                                                                                                   
Data Segmentation section code is an Error Correction 
code based on two-dimensional code. The code in this 
codifies 16 data bits in 32 bits. Thus only parity bits are 
used for encoding data bits to reduce the area and time 
conception. 
 

2. DATA SEGMENATION SECTION CODE 

ENCODING PROCESS 

Fig.2 shows the structure of 32 bits of data encoded by 
Data Segmentation Section Code. The cells in gray was 
data bits, they were divided into four groups (A, B, C, 
D). 

 
               Fig.2  DSSC Encoded data model. 

 
 

The cells in green are the Diagonal bits (Di) analyzed 
with XOR operations in specific data bits: 
 

 
 

The cells in blue are the Parity bits (P) analyzed by XOR 
operations in the data bits columns: 

     
 

The cells in orange are Check bits (Cb) analyzed by 
XOR operations in interleaved bits of each group:  

 

                                                                                             
The redundancy bit was analyzed and, the encoding 
process ends and the 32 bits were stored. The Di bits and 
Cb bits are arranged between the data bits and Cb bits, 
in order to develop the efficiency of Data Segmentation 
Section Code against Multiple Cell Upsets characterized 
by adjacent error patterns.  
 
 

2. DATA SEGMENATION SECTION CODE 

DECODING PROCESS 

The decoding process of DSSC is divided into three 

steps: 

              Syndrome appraisal of the redundancy bits - 
The syndrome appraisal consists of a XOR operation 
between the redundancy data stored and the recalculated 
redundancy bits (RDi, RP, and RCb). So the values for 
the Syndrome of Diagonal, Parity and Check bits are 
estimated by: 
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Verification of error decoding conditions - 
After the analyzing of the Syndromes, one of these two 
conditions need to be satisfied before the error 
correction execution: (i)  SDi and SP vectors have at 
least one value similar to one; (ii) more than one SCb 
value was similar  to one. The conditions permit the 
algorithm for identify the error for data bits region. 

 
Selection and correcting the wrong data region 

and correction processes -In this decoding process a 
distinct region is selected in the data bit and corrected. 
The regions are divided into regions and it is shown 
below. They split the data bits in three regions and it 
was explained so as to select a definitive group of bit for 
the correction process. This reduces the area and the 
time conception. 

 

 

                     Fig.3  Various Regions of data bits. 

The fig 3(a), (b) and (c) show that region 1, 2 and 3 are 
formed by data bits distributed in columns (1 and 2), (3 
and 4) and (2 and 3), respectively. The selection of 
which region will be corrected is defined by the integer 
sum (+) of specific bits of SDi and SP. Table presents a 
group of equations which describes the criterion for 
region selection of DSSC, where the region with more 
syndrome bits equals to 1 is be declared as the wrong 
one (Region 1 or Region 2). If the sum of the  
                                                                                                                                          
Equations presents equal value, and then the Region 3 is 
selected. 

 
Table1 : Region selection criterion. 

 
 

For regions 1 and 2, the correction procedure consists in 
a XOR operation between the region selected and the 
SCbs matrix. Region 3 is a special case where it is 
strictly necessary that neither of all SDi and SP bits is 
null, even if the condition II of step 2 is satisfied. Note 
that Region 3 has its first column formed by values with 
the even index (2), meaning that the correction 
performed has to be different from the other regions. If 
region 3 is selected, the correction procedure must be 
performed by SDi with shifted positions, to align the 
indexes of SCbs with the matrix of Region 3. In the 
following section, some correction examples performed 
by the proposed method are described. Figure 
summarizes the operation performed by the decoder 
described in this section. 

 
V. SIMULATION RESULTS 

 
The proposed circuits are simulated and synthesized by 
using modelSim and Xilinx 14.7 which occurs at low 
area than the existing. The experimental results are 
given in Table 2 and the simulation results of layout and 
the waveforms are shown in the fig.4 and 5. Then the 
synthesis result of the proposed are shown in fig.6. 

 
 

Fig. 4 Encoder output Waveform 
 
 

 
 

Fig.5 Decoder Output Waveform 
 
                                                                                        

 
 

Fig.6 Synthesis Report of Existing System 
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Fig.7 Synthesis Report of Proposed System 
 
 

S.No Parameter Existing Proposed 

1 Slice 56 29 
2 LUT 96 50 
3 IOB 39 47 
Table 2: Comparison of Existing and Proposed results 

 
 

 
 

Fig.8: Time Conception for Existing and Proposed. 
 
 

S.No Time for existing Time for proposed 

1 14.027 13.616 

Table 3: Comparison of Time 
 

 
VIII. HARDWARE OUTPUT 

 

 The Spartan 6 family furnishes driving framework 
coordination capacities with the most minimal absolute 
expense for high-volume applications. Therefore the 
decoder yield of the proposed framework executed in 
Spartan 6 is   appeared in figure 9: 

 
 

Fig.9 Spartan 6 Output 
 

VI. PERFORMANCE ANALYSIS 

 

The Figure given underneath is appeared there is a 
significant decrease dependent on the number of 
transistors and the performance chart has been shown 
below in fig.9 
 

 
 
             Fig.10 Performance Analysis 
 

VII. CONCLUSION 

 

This project proposes Data Segmentation Section Code 
an error detection and correction code to memory 
devices exposed to MCUs. By using this code on parity 
code and enclosed to handle with more Multiple Cell 
Upsets. Data Segmentation Section Code exhibited the 
lowest cost of coding, low area and improves time 
consumption. Though, hamming and Extended 
Hamming codes  in the ECCs Matrix brought 
advantages in error coverage it increased heavily the 
cost of both codes, when compared with Data Segment 
Section Code. In regard to the expected  results, Data 
Segmentation Section Code offering the dominant 
results for all fault summaries, where that Data 
Segmentation Section Code  has the high performed  
compromise between error coverage and in lower area 
and in time conception by the analyze. 
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