




Sum = A Xor B Xor C                   .....(7)  

Carry = ((A Xor B ) and Cin) Xor ( A and B)                 .....(8)  

 

The expression for full subtractor is: 

 
Difference = A Xor B Xor C                      .....(9) 

Borrow  =  ((Not A) And B ) or ( B and C) or (C and (Not A))                   

....(10) 

 

As we can see in Figure 5 , A, B , C, Cntrl signals are the 

input. In the Full Adder / Subtractor, three inputs A, B, C are 

using while Cntrl signal is using for control the operation of 

the Adder/Subtraction. When the Control signal is 0 then 

addition will perform, and when the Control Signal is 1 then 

Subtraction will perform S/D, and C/B are the Sum and 

Difference, Carry and Borrow. In this Design, we are using 

two Half Adder / Subtraction while one F2G Gate.  

 

 
Figure 5. Circuit of reversible fault tolerant Full Adder/Subtractor 

 

III. PROPOSED DESIGN 

 

Full Adder is design by use MIG and COG based Reversible 

Logic gate. The proposed design model contain control signal 

which is using for control the adder and subtractor operation. 

Figure 6 is showing the diagram for MIG (Modified Islam 

Gate). In this four inputs and 4 Output are using. Figure 7 is 

showing the COG Gate which has 3 Input and 3 Output. 

Figure 8 is showing the proposed circuit for design Fault 

Tolerant Full Adder / Subtraction. In this two MIG gates are 

using and one COG gate is using. There are A, B, C, Cntrl are 

in input and C/B and S/C are the output. The control signal is 

using for control the operation of Adder / Subtraction. For the 

Logic, 0 Adder will work, and for Logic 1 Subtractor will 

work. 

 

 
Figure  6:- MIG Gate 

 
Figure 7: Controlled Operation Gate (COG) 

 

 
Figure 8:- Circuit for reversible Full Adder/Subtractor 

 

IV. RESULTS  

 

In the results session , we show the comparison of time delay 

in between Fault Tolerant Full Adder/Subtractor by Feynman 

Double Gate (F2G) and Fault Tolerant Full Adder/Subtractor 

by MIG and COG Reversible Logic gate.  

 

Figure 9:- Waveform for Full Adder/ Subtractor 

Design Name  Delay  

Fault Tolerant Full Adder/Subtractor by Feynman Double 

Gate (F2G) 

8.765ns 

Fault Tolerant Full Adder/Subtractor by MIG and COG 

Reversible Logic gate 

3.784ns 

Table 1:- Comparison Table 
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Table 1 is showing the comparison for the Fault Tolerant full 

Adder / Subtractor and MIG / COG reversible logic Gate 

based Full Adder/ Subtractor . As we can check from the 

Table 1 the delay is low for the proposed Design .  

 

V. CONCLUSION 

 

In this paper, we introduce the Fault Tolerant Full 

Adder/Subtractor by Reversible Logic gate with low delay for 

improve the performance of the fast adder and Subtractor . We 

introduce the Fault Tolerant Full Adder/Subtractor by MIG 

and COG Reversible Logic gate with low delay for improve 

the performance of the fast adder and Subtractor  
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