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Abstract: With the appearance of innovation scaling, the 

principle adage of planning the hardware gadgets as low 

power utilization. The use of the electronic gadgets 

expanded step by step. The general population wish to 

purchase an electronic gadget like less weight and low power 

utilization. So getting ready of low power and less weight 

electronic gadgets turns into a noteworthy test to all the 

electronic creators. We propose a hybrid full adder 

comprises of low power utilization and postponement. To 

know the performance we use Tanner EDA Tool adaptation 

13.0.  
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I. Introduction 

 These days the electronic gadgets turn into a section 

in regular day to day existence of human. The people feel that 

without electronics the world become void today. In Digital 

circuit case of microchips, small scale controllers and Digital 

Signal Processors assume a noteworthy job in the electronic 

frameworks. As the populace expands the utilization of 

electronic gadgets additionally expanded. For the most part 

the gadgets which are worked with the assistance of batteries 

are expanded in utilization. It turns into a test to every one of 

the originators of electronic frameworks in power utilization 

and delay. The extent of the gadget additionally diminished to 

millimeters. For decreasing the extent of the electronic 

gadgets, upgrading the width and length proportion of 

transistor is one methodology yet for this methodology we 

have to lessen the supply voltage. Another methodology is 

diminishing the use of number of transistors in a circuit here 

we don't have to decrease the supply voltage. Numerous 

computerized applications perform arithmetic operations, for 

example, addition, subtraction, multiplication, divider. The 

addition is the essential job in all the arithmetic operations. 

Adders such as carry look ahead adder, ripple carry adder, 

carry skip. . Full adder is the major part of these structures. 

The proposed full adder approaches the second strategy i.e., in 

diminishing the utilization of number of transistors in territory 

or circuit. The full adder consist low power for delivering the 

output and it takes less time.  

 

II. Existed Circuits 

 Full adders comprises of two, 2-input XOR/XNOR 

gates, two 2-info AND gates and 1 OR gate, by utilizing these 

gates the circuits winds up complex. So to stay away from 

circuit multifaceted nature the 2X1 multiplexer is utilized 

instead of and OR gates. The XOR/XNOR devours more 

power than multiplexer. The XOR/XNOR gates likewise 

numerous applications in advanced circuits plan. Numerous 

circuits have been proposed to actualize XOR/XNOR gate, 

which models are appeared in Fig.1.  

 

 
Fig.1 (a): XOR - XNOR circuits. 

 

 
Fig.1 (b): XOR - XNOR circuits. 

 The Fig.1 (a) demonstrates the full swing 

XOR/XNOR gates planned circuit by utilizing DPL (Double 

Pass Transistor) rationale style. This structure comprises of 12 

transistor, 4 transistors for XOR gate, 4 transistors for XNOR 

gate, 2 transistors for NOT. Here the 2 NOT gates takes high 

power. This circuit takes 66.83 mw power and it takes 

approximately 0.3us time.  

 The Fig.1 (b) demonstrates another case of the full 

swing XOR/XNOR gate, each planned with 6 transistors. This 

circuit takes 43.37 mw power and it takes delay 

approximately 0.3us. Fig.1 (c) demonstrates a case of 

synchronous XOR-XNOR circuit structured utilizing six 

transistors. This circuit takes 12.89 mw power and it takes 

delay around 0.3microseconds. Fig.1 (d) indicates 

synchronous XOR/XNOR gates planned utilizing six 

transistors. This circuit expends 17.8 mw and it takes delay 

around 0.3us. The XOR gate gives yield as 1 or high state 

when the sources of info AB=01 or 10 and the XNOR gives 

yield as 1 or high state when the data sources AB=00 or 11. 
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Disadvantages of above circuits: takes more power and more 

delay.  

 

 
Fig.1(c): XOR - XNOR circuits. 

 
 

III. Proposed Circuits 

a. Proposed XOR and XNOR gates 

 The proposed XOR and XNOR circuits are planned 

with full-swing, which are efficient in power utilization and 

delay.  

The circuit XOR and XNOR comprises of 12 transistors, for 

this circuits power and delay are improved. The other 

favorable position of these circuits is great driving capacity. 

Proposed XOR and XNOR circuit performs superior to 

existed circuits. XOR and XNOR are appeared as follows. 

XOR and XNOR circuit takes 1.267 microwatts power and 

delay is 0.3 microseconds.  

 

 

 
Fig.2: Proposed XOR and XNOR circuits. 

 

b. Proposed Full Adders  

 We propose two new full adder circuits for different 

applications which have been appeared in Fig.3. The proposed 

full adders are structured utilizing proposed XOR and XNOR 

circuits. The notable 2-1 MUX is utilized for structuring the 

proposed hybrid full adders. Fig.3 (a) demonstrates the first 

proposed full adder which structured by utilizing 17 

transistors with XOR gates. 2, 2-1 MUX are utilized for sum 

and carry. Fig.3 (b) demonstrates the second hybrid full adder 

and this is like first hybrid full adder. One drawback for 

second hybrid full adder requires 2 power supplies and it is 

planned with XNOR gate. The primary proposed hybrid full 

adder takes 45.93 microwatts and delay is 5.44 microseconds. 

The second circuit takes 0.217mw and delay of 0.05 

nanoseconds.  

 
Fig.3 (a): Hybrid Full Adder using XOR gate. 
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Fig.3 (b): Hybrid Full Adder using XNOR gate. 

 

IV. Simulation Results 

 Every one of the circuits have been simulated using 

T-SPICE. We provided 1.5v to the circuits. The proposed full 

adder reduced in power utilization and delay. The simulation 

results for Fig.6 (an) and Fig.6 (b) appeared as follows.  

 

 

 
Fig.4 (a): Simulation result for Fig.3 (a) 

 
Fig.4 (b): Simulation result for Fig.3 (b). 

 

V. Conclusion 

 In this paper, the NOT gates are not used in critical 

path. The proposed XNOR, XOR and hybrid full adder takes 

less power and less time to give the response. The quantity of 

transistors utilized for structuring the circuit is less. And all 

proposed circuits keep running with less supply voltage.  
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