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Abstract— In many applications of communication network 

data transfer between nodes is a common but critical 

operation. Some error bit and noise is added with data when 

the data is transfer through communication network. Error 

Correction Codes are used to generate the original data at 

the receiver side by removing error and noise. 

Communication performance is improved by enabling the 

transmitted signal to better withstand the effects of channel 

disabilities such as noise, interference and fading which 

occur during transmission as well as during comparison. In 

short the Error Correction is the detection of errors and 

reconstruction of the original, error free data. There are 

errors correcting codes to detect as well as correct errors. 

One of the main drawback of error correcting code is time of 

the execution which increase the delay in the 

communication network. In this paper error correction code 

is implemented with the pipelining technique to improve the 

execution time of the communication system. 
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I. INTRODUCTION 

Pipelined technique has been shown to work at very high 

speeds but their resolution is limited by op-amp gain error, 

component mismatches, charge injection errors, offsets and 

component non-linearity. Background calibration and Self 

calibration techniques have been developed to correct for 

these non-idealities[1]. Some of the methods for background 

calibration are to employ an extra pipeline stage that is used 

to substitute the stage being calibrated [2]. The disadvantage 

of this technique is that it results in fixed pattern noise due 

to periodic substitution of stages. Another proposed 

background calibration scheme implemented for time-

interleaved ECC requires the addition of a calibration signal 

to the input [3]. Such techniques result in a reduction of the 

useful dynamic range of the converter. Another error 

correction technique using skip and fill algorithm proposed 

in[4]. But it needs to band limit the signal below the nyquist 

rate. Moreover, none of the error correction techniques 

mentioned above correct for all the systematic non-idealities 

in a pipelined ADC within a single framework. 

The pipelined and non-pipelined ECC is designed 

and implemented in FPGA’s in order to analyze the delay 

and frequency of each design [5].The objective used is 

enhancing the individual block speed in the digital system 

leads to the enhancement of the overall system speed The 

three different pipelined structure direct form-1, fine grain 

and broadcast are used for designing the ECC system. These 

can be synthesized using the Xilinx synthesis tool and can 

be implemented using the Spartan 3A FPGA family. These 

experiment generates the result that the fire grain structure is 

used for the effective area utilization and the direct form-1 

structure used for the higher speed operation [6].The digital 

filters are more versatile and as the ability to process the 

signal in various ways and it also as the ability to adapt the 

changes in the characteristics of the signal.  

The individual block speed enhancement leads to 

the whole system speed enhancement [7].Pipelining is a 

technique called overlapping of multiple instructions during 

execution. By using this technique the optimized speed and 

the minimal hardware cost of the ECC system is being 

achieved. Also by using these technique the delay at the 

filter is to be reduced on comparing with the non-pipelined 

structure [8].The tapped line delay structure and the 

transposed filter structure has been studied and the filter is 

also implemented with the Distributed arithmetic and 

Symmetric convolution technique. 

Recently, however, [9] triggered the attraction of 

more and more attentions from the academic field. The most 

recent solution for the matching problem is the direct 

compare method [9], which encodes the incoming data and 

then compares it with the retrieved data that has been 

encoded as well. 

Therefore, the method eliminates the complex 

decoding from the critical path. In performing the 

comparison, the method does not examine whether the 

retrieved data is exactly the same as the incoming data. 

Instead, it checks if the retrieved data resides inthe error 

correctable range of the codeword corresponding to the 

incoming data. As the checking necessitates an additional 

circuit to compute the Hamming distance, i.e., the number of 

different bits between the two code words, the saturate adder 

(SA) was presented in [9] as a basic building block for 

calculating the Hamming distance. 

However, [9] did not consider an important fact 

that may improve the effectiveness further, a practical ECC 

codeword is usually represented in a systematic form in 

which the data and parity parts are completely separated 

from each other [10]. In addition, as the SA always forces its 

output not to be greater than the number of detectable errors 

by more than one, it contributes to the increase of the entire 

circuit complexity. 

II. DATA COMPARISON  

Data comparison is a logic that has many applications and it 

is widely used in computing system. For example tag 

matching in a cache memory means to check whether a 

piece of information is in cache, the address of the 

information in the memory is compared to all cache, the tags 

in the same set that might contain that address. Another 

place that uses data comparison logic is the virtual-to-

physical address translation in a translation look aside buffer 

(TLB). 

As recent computers employ error-correcting codes 

(ECCs) to protect data and improve reliability [11]–[15], 

complicated decoding procedure, which must precede the 
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data comparison, elongates the critical path and increases 

the complexity overhead. Thus, it becomes much harder to 

meet the above design constraints. Data comparison circuit 

is usually in the critical path of a pipeline stage because the 

result of the comparison determines the flow of the 

succeeding operations. When the memory array is protected 

by ECC, it exacerbates the criticality because of the added 

latency due to ECC logic. In proposed work, we consider 

the characteristics of systematic codes in designing the 

proposed architecture and propose a low-complexity 

processing element that computes the Hamming distance 

faster. Therefore, the latency and the hardware complexity 

are decreased considerably even compared with architecture. 

III. ERROR CORRECTION CODE 

Physical defects and interference in the transmission 

medium in during data transmission can cause random bit 

errors. A method of finding and correcting these errors is the 

Error coding to make sure data is transferred intact from its 

source to its destination place. Error coding is used for fault 

tolerant computing in computer optical, satellite, network 

communications and deep space communications, memory 

and magnetic data storage media, cellular telephone 

networks, and almost any other type of digital information 

communication. Error coding uses mathematical formulas to 

encode data bits at the source into longer bit words for 

transmission. The "code word" can then be decoded at the 

destination to retrieve the information. The redundancy is 

provided by the extra bits in the wordthat, used in the coding 

schema, if the communication medium introduced errors 

and in some cases correct them so that the data need not be 

retransmitted then will allow the destination to use the 

decoding process [1] [2] [8]. Different error coding schemes 

are chosen depending on the types of errors expected, the 

communication medium's expected error rate, and whether 

or not data retransmission is possible. Better 

communications andfaster processors technology make 

more difficult coding schemes, with better error finding and 

correcting capabilities, possible for smaller embedded 

systems. However, tradeoffs between bandwidth and coding 

overhead, coding complexity and allowable coding delay 

between transmissions, must be considered for each 

application. 

For example any two code-words, let’s say 

10010101 and 11010100, it is possible to determine how 

many corresponding bits differ, just EXCLUSIVE OR the 

two code-words, and count the number of 1’s in the result. 

The number of bits position in which code words differ is 

called the Hamming distance. If two code words are a 

Hamming distance d-apart, it will require d single-bit errors 

to convert one code word to other. The error detecting and 

correcting properties depends on its Hamming distance.  

These interferences can change the timing and 

shape of the signal. If the signal is carrying binary encoded 

data, such changes can alter the meaning of the data. These 

errors can be divided into two types: Single-bit error and 

Burst error. 

A. Single-Bit Error  

The term single-bit error means that only one bit of given 

data unit (such as a byte, character, or data unit) is changed 

from 1 to 0 or from 0 to 1 as shown in Fig. 1. 

 
Fig. 1: Single bit error 

Single bit errors are least likely type of errors in 

serial data transmission. To see why, imagine a sender sends 

data at 10 Mbps. This means that each bit lasts only for 0.1 

μs (micro-second). For a single bit error to occur noise must 

have duration of only 0.1 μs (micro-second), which is very 

rare. However, a single-bit error can happen if we are 

having a parallel data transmission. For example, if 16 wires 

are used to send all 16 bits of a word at the same time and 

one of the wires is noisy, one bit is corrupted in each word. 

B. Burst Error 

The term burst error means that two or more bits in the data 

unit have changed from 0 to 1 or vice-versa. Note that burst 

error doesn’t necessary means that error occurs in 

consecutive bits. The length of the burst error is measured 

from the first corrupted bit to the last corrupted bit. Some 

bits in between may not be corrupted. 

 
Fig. 2: Burst Error 

Burst errors are mostly likely to happen in serial 

transmission. The duration of the noise is normally longer 

than the duration of a single bit, which means that the noise 

affects data; it affects a set of bits as shown in Fig. 2. The 

number of bits affected depends on the data rate and 

duration of noise. 

IV. IMPLEMENTED WORK 

Figure 1 shows the overall implementation of the error 

correction technique.  

 
Fig. 3: Block diagram of implemented work where \ is 

buffer used to store data in every stage 

The basic idea of the digital error correction 

scheme is to correct for the residue errors in a non-ideal 

pipeline stage using a suitable set of parameters which are 

determined by comparing it’s residue output. Every stage 

needing error correction has an associated set of parameters. 

For practical values of the capacitor ratio mismatch and 

other non-idealities in the present technologies, error 
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correction is usually uses only for the first few stages in the 

pipeline. In implemented method pipeline buffer is used in 

every stage to improve the speed of the system. 

Figure 3 shows the overall implementation of the 

proposed work input signal given to the system. When 

signal is transmitted noise (error) is added with the input 

signal. Encoding function is used to encode the signal and 

store in the memory. At receiver side ECC decoder is used 

to decode the noisy signal and send for the comparison. The 

signals from memory and decoder function are check in the 

corrector block if they equal then output bit is generated and 

store in the buffer else error signal is generated.  

Sr.  

No. 
Parameters 

Pipelined  

ECC 

Without 

Pipelined ECC 

1. Delay 0.875ns 2.12ns 

2. Speed High Low 

Table 1: Comparison of ECC Results with pipeline and 

without pipeline 

Table 1 shows the output of the error encoding 

system with pipeline technique and without pipeline 

technique.   

V. CONCLUSION  

In this paper the error correction code by using pipelining 

techniques is implemented. In this paper pipeline technique 

is used to store the output bits in every stage of the error 

correcting system. The main aim of this paper is to develop 

an error correcting system with pipelining technique. By 

using pipelining technique to store output bits in every stage 

of the error correcting code system we are able to reduce the 

latency of the system unto nearly 50 %.    
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