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ABSTRACT 
In this paper, to prevent soft errors from causing data corruption, memories are commonly protected with Error Correction Codes 
(ECCs). To minimize the impact of the ECC on memory complexity simple codes are commonly used. For example, Single Error 
Correction (SEC) codes, like Hamming codes are widely used. Power consumption can be reduced by first checking if the word has 
errors and then perform the rest of the decoding only when there is errors .Nowadays, single event upsets (SEUs) altering digital 
circuits are becoming a bigger concern for memory applications. Among the ECC codes that meet the requirements of higher error 
correction capability and low decoding complexity, cyclic block codes have been identified as good candidates, due to their 
property of being majority logic (ML) decodable. This paper presents an error-detection method for difference-set cyclic codes 
with majority logic decoding.The proposed fault-detection method significantly reduces memory access time when there is no 
error in the data read.The results show that the properties of DSCC-LDPC enable efficient fault detection. 
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INTRODUCTION 

 

 Error detection mechanisms form the basis of an error resilient system as any fault during operation needs 

to be detected first before the system can take a corrective action to tolerate it. Myriad error detection techniques 

have been proposed in the literature, where each option has different tradeoff options in terms of energy, 

performance, area, coverage, complexity, and programmer effort; however, there is no single technique that is 

optimal for all parts of a complex computer system, all conditions of a large variety of applications, or all 

operating scenarios. Thus, adaptability and tenability become crucial aspects of an error-resilient system with 

high efficiency. In that respect, we must fully understand each error detection technique, in the context of a 

specific system, to choose the best option for a given operating scenario and application.  

 Lower capacitances and supply voltages have resulted in very low charge requirements to cause an upset, 

while close proximity of devices can cause multiple devices to collect charge due to a single ion hit. These 

factors have resulted in a very complex response to single-events for advanced IC designs, necessitating higher 

and architecture-level approaches to manage the soft errors within a system. Mitigation of soft errors has in 

CMOS has traditionally focused on a cells instead of combinational logic for two reasons. The first is that error 

detection and correction schemes, such as parity or error correcting codes (ECC) for memory are well known 

and their implementations very well understood. Also, caches and other memory structures make up a large part 

of the die area.  
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Existing method: 

 MLD is based on a number of parity check equations which are orthogonal to each other, so that, at each 

iteration, each codeword bit only participates in one parity check equation, except the very first bit which 

contributes to all equations. For this reason, the majority result of these parity check equations decide the 

correctness of the current bit under decoding. MLD was first mentioned for the Reed–Müller codes. Then, it was 

extended and generalized for all types of systematic linear block codes that can be totally orthogonalized on 

each codeword bit. A generic schematic of a memory system is depicted in Fig. 1 for the usage of an ML 

decoder. Initially, the data words are encoded and then stored in the memory. When the memory is read, the 

codeword is then fed through the ML decoder before sent to the output for further processing. 

 In this decoding process, the data word is corrected from all bit-flips that it might have suffered while being 

stored in the memory. 

 

 
 

Fig. 1: Memory system schematic with MLD. 

 

A. Project description: 

 NON-BINARY low-density parity-check (NB-LDPC) codes are a original kind of linear block codes 

defined over Galois fields (GFs) GF(q = 2p) with p >1. NB-LDPC codes have lot of advantages over its binary 

counterparts, that includes better error correction performance for short/medium codeword length, highest burst 

error correction capability, and the enhanced performance in the error-floor region. 

 

B.T-Mm algorithm with reducedset of messages: 

 In this section, we introduce a new method to reduce the number of messages exchanged between the CN 

and the VN compared with the offer from [11]. First, we define the reduced set of compressed messages that are 

sent from CN to VN and an approximation to obtain the rest of the values in the VN. Then the second, the 

performance of the method is examined. Third, a technique to generate the most reliable values of the set I (a) 

without building a complete trellis structure is presented 

 

Reduction of the CN-to-VN Message: 

 The sets I (a) and P(a) are required to generate the messages like Rm,n(a) at the VN processor, as shown in 

(3). Reducing the cardinality of theI (a), and theP(a) is also reduced. Hence our proposal is to keep the L most 

reliable values of I (a) and the corresponding ones of P(a) and E(a), where L < (q −1).Defining the 

complementary set a__ ∈a \ a_, we propose that the set E∗(a__) = m1(a__). Thus, the cardinality of the set 

E∗(a) is kept in q −1. Table I includes the number of bits of each one of the sets exchanged from the CN-to-VN 

processors that compared with the proposal from [11], where w is the number of bits used to quantize the 

reliabilities. 

 

 
 

Fig. 2: Mean value of eachreliability 
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Proposed method: 

 Among the ECC codes that meet the requirements of higher error correction capability and low decoding 

complexity, cyclic block codes have been identified as good candidates, due to their property of being majority 

logic (ML) decodable. A subgroup of the low-density parity checks (LDPC) codes, which belongs to the family 

of the ML decodable codes. In this paper, we will focus on one specific type of LDPC codes, namely the 

difference-set cyclic codes (DSCCs), which is widely used in the Japanese teletext system or FM multiplex 

broadcasting systems. The main reason for using ML decoding is that it is very simple to implement and thus it 

is very practical and has low complexity. The drawback of ML decoding is that, for a coded word of -bits, it 

takes cycles in the decoding process, posing a big impact on system performance. 

 

Decoding: 

 As with other codes, optimally decoding an LDPC code on the binary symmetric channel is theNP-

complete problem, although techniques based on iterative belief propagation used in practice lead to obtain a 

better approximations. In contrast, that the belief propagation on the binary erasure channel is usuallysimple 

where it consists of iterative constraint fulfillment. For example, consider that the valid code word, 101011, 

from the example , is transmitted across a binary elimination channel and received with first and fourth bit 

erased to yield. Since the transmitted message must have fullfill the code constraints and the message can be 

organized by written the message on the top of the factor graph.From this example, the first bit cannot yet be 

recovered, because all of the constraints connected to it have more than one of the unknown bit. Hence in order 

to proceed with decoding the message, this procedure may then iterated. Then the new value for the fourth bit 

can now be used in conjunction with the first constraint to recover the first bit as shown below. This shows that 

the first bit must be a 1 to satisfy the leftmost constraint. 

 

 
 

 Therefore, the message can be decoded iteratively. For the next channel models, the messages passed inside 

the variable nodes and check nodes are real numbers, which express probabilities and possibility of belief.This 

result can be validated by multiplying the corrected codeword by the parity-check matrix H: 

 

 
 

 Since the outcome z (the syndrome) of this operation is the 3 × 1 zero vector, the resulting codeword is 

successfully validated. 

 

A. Lookup table decoding: 

 Then it is possible to decode LDPC codes on a relatively low-powered microprocessor by the use of lookup 

tables. 

 Whilst codes such as LDPC are generally executed on high-powered processors, with long block lengths, 

the e are also applications which use lower-powered processors and short block lengths. 

 

http://en.wikipedia.org/wiki/Maximum_likelihood_decoding
http://en.wikipedia.org/wiki/Binary_symmetric_channel
http://en.wikipedia.org/wiki/NP-complete
http://en.wikipedia.org/wiki/NP-complete
http://en.wikipedia.org/wiki/Belief_propagation
http://en.wikipedia.org/wiki/Binary_erasure_channel
http://en.wikipedia.org/wiki/Real_number
http://en.wikipedia.org/wiki/Decoding_methods#Syndrome_decoding
http://en.wikipedia.org/wiki/Lookup_table
http://en.wikipedia.org/wiki/Lookup_table
http://en.wikipedia.org/wiki/File:Ldpc_code_fragment_factor_graph_w_erasures_decode_step_2.svg
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B. Code construction: 

 For large block sizes, LDPC codes are commonly constructed by first studied the behaviour of the decoders. 

Since, the block size which tends to infinity, then LDPC decoders can be shown to have a noise threshold below 

which decoding is reallyattained, and above which decoding is not achieved. This threshold can be optimised by 

finding the best proportion of arcs from check nodes and arcs from variable nodes. An approximate graphical 

approach to imagining this threshold is an EXIT chart. 

 

Cmos technology: 

A. Basic concepts: 

 Ideally, a transistor performs like a switch. For NMOS transistors, if the input is 1 the switch is 

on,otherwise it off. Similarly, for the PMOS, if the input is 0 then the transistor is on, else the transistor is off. 

 

B. N-Well CMOS Technology: 

 Process starts with a moderately tamper with (1015 cm-3) p-type substrate (wafer) 

 An initial oxide layer is grown on the whole surface (barrier oxide) 

 

C. Metallization mask: 

• Aluminium is deposit over on the wafer and selectively etched 

• The step exposure in this process is most critical (nonlinearity of the wafer surface) 

 

D. Advantages: 

 High input impedance. The input signal is driven electrodes with layer of insulation (the metal oxide) 

between them and what they are adjusting. This gives them a minor amount of capacitance, but almost infinite 

resistance.  

 The outputs aredynamically driven both ways 

 The outputs are much extra rail-to-rail 

 CMOS logic takes very little power when held in a static state. The current consumption comes from the 

switching as both capacitors are charged and discharged. Even then, it has a better speed to power ratio equated 

to other logic types. 

 CMOS gates are very simple the basic gate is an inverter, which is only two transistors. This always with 

low power consumption that means it lends itself well to dense integration. 

 

E. Applications: 

 Transmission gates may be used in the analog multipliers. 

 CMOS Technology may also widely used in the RF circuit 

 

Simulation result: 

 The simulation environment is created in MODELSIM by using VERILOG language for the training. We 

consider the four systems which are in active, sleep, deep sleep and idle mode correspondingly. The power 

manager system calculates the required power to send the data to the subsystems. Normally we can send heavy 

or large amount of data to the system which is in the active mode.DC signal andInverter is given as a input to 

the NAND gate.Clock frequency given as NAND gate for simulation output. 

 Q BAR, QBAR1 be the output signal. 

 

 
 

Fig. 3: Digitalschematic forcircuit to extractthe jth minimum value 

 

http://en.wikipedia.org/wiki/EXIT_chart
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Fig. 4: Design Layout for the output waveform. 

 

 
 

Fig. 5:Simulation result for voltage vs time. 

 

 
 

Fig. 6: Simulation result for voltage and current. 

 

 
 

Fig. 7: Simulation Result for voltage vs voltage. 
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Fig. 8: Simulation result for frequency vs time. 

 

 
 

Fig. 9: Simulation result for eye diagram. 

 

Conclusion: 

 In this paper, a fault-detection mechanism, MLDD, has been presented based on ML decoding using the 

DSCCs. the MLDD error detector module has been designed in a way that is independent of the code size. This 

makes its area overhead quite reduced compared with other traditional approaches such as the syndrome 

calculation (SFD).The error detection mechanism has been implemented by using VERILOG in MODELSIM. 

Exhaustive simulation test results show that the error detection technique is able to detect any pattern of up to 

five bit-flips in the first three cycles of the decoding process. This improves the performance of the design with 

respect to the traditional MLD approach.  
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