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ABSTRACT: To design various adders using self fault detecting 

full adder, since adders play an important role in computational 

operations. We have proposed a design of four different adders, 

which relatively requires less memory when compared to other 

self checking mechanisms like double modular redundancy and 

triple modular redundancy. Additionally the proposed design is 

more efficient in error detection. Even though an  idle adder is 

being designed transient and permanent errors may occur due to 

noise, insufficient power  supply problems etc., To overcome this 

issue we have designed a full adder that performs self-evaluation 

of its output in order to verify its operation, and also we have 

compared various limits for the proposed and existing 

mechanisms. 

Key words:- Double Modular Redundancy, Full Adder, 

Triple modular redundancy 

I.INTRODUCTION: 

 Very large-scale integration (VLSI) is the method 

of designing an integrated circuit (IC) by combining 

thousands of devices or transistors into a single chip. This 

process reduces the area need of various complex circuits. 

One of the VLSI devices is the microprocessor. The VLSI 

design flow increases the life time and reliability of a circuit. 

There are various types of technology involved in VLSI. 

VLSI makes the electronic circuits to be compact and 

reliable. FPGA is one of the VLSI technologies which 

involve the gate level implementation of a design. Gate level 

implementation reduces the area and adds an advantage to 

the circuit that we design. Adder is one of an important 

basic device used to do various arithmetic and logic 

operations. Adders are used in most of the circuits where 

fast operations are carried out. There are various types of 

adders that are designed using some basic logic. Full adder 

is one type which is being used to design various other type 

of adders like ripple carry adder, carry skip adder, carry save 

adder etc., Full adders play a vital role in processors. Adders 

play a vital role in many real time applications, it is also 

used to do the same operations of a multiplier, divider 

etc., Adders are the basic building block of complex circuits 

and they do most of the operations at faster rate.     
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 The main aim of our project is to design a 

self fault checking full adder which performs efficient 

detection of errors. Also we design four different types of 

adders using the self fault checking full adder. The 

main aim of our project is to improve efficiency of 

diagnosing errors that occur in the adders, and to compare 

various parameters like power, delay, gate count, for the 

designed adders. This type of self checking mechanism is 

important where immediate human action is impossible, 

it can be even used in testing industries to verify the 

manufactured or designed adders. Error tolerance is one of 

the causes to be available in any type of operating 

circuits.  Thus we have designed a fault checking full adder 

to improve the ideal feature of a conventional full adder. 

II.EXISTING SELF –FAULT DETECTING FULL 

ADDER 

There are various mechanisms that are involved in self 

checking like double modular redundancy check, triple 

modular redundancy checks etc. 

Figure 1 shows that, fault is detected with the help of a full 

adder that is being connected to the original full adder. 

Redundancy is one of the common methods employed in 

self fault checking mechanisms. Additionally this 

mechanism requires more memory. This method also 

involves separate detection of errors in the sum as well as 

carry; this takes much time for detection process. It is also 

known as dual modular redundancy. Here in this type of self 

checking a duplicate adder that replicates the idea adder is 

being used to find the faults. There are many types of faults 

that occur in electronic circuits, of which most of the error 

occurs due to noise and power supply problems. This type of 

self fault detection is being implemented to avoid human 

work in testing. 

                                                

 

           

              

        

                                                      

Figure 1: Double modular redundancy 
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From figure 2, it shows that it is same as the concept 

employed in double modular redundancy that is two 

redundant full adders are used with the original full adder. 

Those two redundant full adders process the provided inputs 

and produce the result to the comparator. The comparator 

then performs the comparison of outputs from the redundant 

full adders and the real full adder.  The comparator checks 

for similarity in the outputs. If it predicts any error then it 

returns logic’1’ and if no error or any dissimilarities occur 

with the compared output then it returns logic ‘0’. This is 

the basic operation of any redundancy checking methods. 

 

     Input                                                 

 

     Input  Output 

 

    Input  

                  Figure 2: Triple modular redundancy  

  These types of mechanisms must sufficiently large 

hardware and it occupies more area in a    chip. The 

efficiency of detecting faults by these methods is also less. 

In order to cut this drawback we have designed an efficient 

full adder that detects the faults that occurs in it. 

And for comparison of various limits between this 

redundancy method and the proposed method, we have 

designed four different types of full adder each with 16 bits. 

III.PROPOSED FULL ADDER DESIGN  

We have aimed at designing an adder that performs self 

detection in an efficient way. Here we have used a logical 

expression that is being implemented along with the original 

adder. The logical expressions process the inputs provided 

to the full adder. These logical expressions are implemented 

at gate level and it replaces the place of a redundant adder in 

the existing designs. And the logical block produces the 

outputs of its operation.  By the time the original full adder 

also produces the output of sum and carry. Now the outputs 

from the logical block and the real full adder are compared 

for errors.  
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             Figure 5: Self fault detecting full adder 

The logical block in the above figure is being implemented 

using the logical expressions that perform certain operations 

of self detection. 

 
          Figure 5: Full adder using two half adders   

   Sum and carry expression of a conventional full 

adder is; 

S = a ⊕ b⊕ c  

Co= a. b+ c. (a + b) 

Table 1: Truth table of full adder 

 

 Here we have used this full adder to design four 

different adders such as ripple carry adder, carry skip adder, 

carry save adder, carry select adder. As these is the basic 

building block for most of the electronic devices. Speed in 

any device is implied on the performance of their integrated 

components , thus adder being one of the basic component 

used ,we have designed these adders in order to improve the 

overall performance of the circuits on the basis of their 

arithmetic and logic operations. There are various 

applications of full adder in the digital image processing, 

multimedia applications etc., on account of their 

applications increasing their performance would be the main 

demand. Using the proposed design we have designed four 

different adders each with 16 bits. 

Outputs and Performance analysis:  we have not only 

designed these adders but also we have compared various 

parameters between the existing and proposed designs. We 

have taken parameters like path delay, power, level of logic 

gates and memory.  
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All these parameters are measured and noted for the four 

adders that we have designed on the basis of both existing 

and proposed mechanisms. We have taken the RTL 

schematic and the output waveforms for all the four types of 

adders. 

                                           

 
 

Figure 6: Output waveform for the self -fault detecting 

full adder using redundancy method 

 

 Using the existing full adders design we have 

designed ripple carry adder, carry skip adder, carry save 

adder, carry select adder. All the adders are designed for 16 

bits. And their outputs are recorded. 

 

 
Figure 7: RTL schematic for 16 bit carry select adder 

designed using the existing redundancy method. 

Using this self -fault detecting full adder we can also design 

multipliers and dividers that are being designed using the 

conventional full adders. In the proposed design we have 

little changes with the operations, that is here we have used 

some logical expressions that performs the operation of self 

detection. Finally comparison operation is done by a XOR 

gate. 

 

Table 2: XOR gate and truth table 

 
 

         Xor gate acts as the voter logic or as the comparator. 

The outputs from the logical block and the original full 

adder are fed to the Xor gate, which verifies and compares 

both the outputs for similarities. If it finds out any deviations 

in any one of the outputs, then it is considered to be an error. 

This method of detection requires less memory in a circuit, 

which is one of the important parameter to be considered.  

 
Figure 9: Output waveform of the proposed self fault 

detecting full adder. 

The efficiency of both the methods is more or less similar, 

but still the memory required by the proposed design is 

subsequently less when compared to the memory occupied 

by the existing design. This adds an advantage to the adder 

that follows the logical processing method.  Using the full 

adder that we have designed with fault detection 

mechanism, various other adders are designed... We have 

taken various reports like power report, delay reports to 

compare those parameters. All the other parameters than 

memory are similar for both the designs. Each and every 

parameter has been measured for all the four types of adders 

and they are compared. 

IV.RESULTS AND DISCUSSION: 

     The output of various adders is obtained using Xilinx ISE 

9.1 and the memory comparison in terms of Mega Bytes is 

shown in figure 10. Memory required for the proposed 

adders are reduced when compared with existing adders. 
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Figure 10 Memory Comparison 

V. CONCLUSION AND FUTURE SCOPE:- 

 It is concluded that the self fault detecting 

mechanisms that are implemented   requires less memory 

when compared to the existing design, it is an added 

advantage to the design.   And it is easy to understand the 

operations in an effective way. This type of full adder will 

have a great impact in the growing technological world, 

where everything can be automated.  Future implementation 

can be done based on the idea of self fault detection and 

corrections in an effective and in a fast way.  These self- 

fault detection ideas can be used in testing industries to test 

the manufactured circuits that uses full adder. 
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