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Abstract: An Energy Efficient and high speed 10 Transistor with lector technique of full adder is proposed. The 

full adder consists of 10 transistors with only one type of logic style i.e., pass transistor logic style. The Low 

power and high speed full adder circuits are mostly used in portable applications. In comparing with the 

existing designs, the proposed design gives low power. The designs presented in this paper were simulated in 

CMOS 180nm and 45nm technology using Cadence tool, observed to have superior characteristics such as 

power consumption, power-delay-product(PDP) and layout area when compared to existing adders. 
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I. Introduction 
The researchers are developing the adder structure with different names such as full adder, Binary 

adder, carry look ahead adder etc. But developing of all these adders the basic structure of adder is full adder. 

The performance of all full adder [6] are same but the count of the transistor will be reduced or increased. The 

design style which are used in previous full adder are may be static design style or dynamic logic design style. 

When comparing with these two logic design styles the static design style is simple, easier.  The logic design 

styles include its different parameters to discuss about the style. The standard Complementary Metal Oxide 

Semiconductor [2&3], Complementary Pass Transistor Logic [2&5], TFA [2&3], HPSC adder [1&9],24T 

Adder [6],4T XNOR [2], Parallel 4 FCA [8], SERF Adder [7]. 

This paper consists of five sections. Section I is introduction that presents the basic knowledge of 

adders. Section II presents the previously existing adders with their waveforms. Section III presents the latest 

work of 10 Transistor adder and comparison of existing Hybrid Full Adder with the proposed 10 Transistor Full 

Adder. Section IV concludes the paper. 

 

II. Circuit Description 
The Hybrid Full Adder is designed with 3 blocks which are named as modules in Figure. 1[4]. The 

Block 1and Block 2 both represents the XNOR. These two blocks are used to get the output signal1 and another 

block is used to get the output signal 2. In this Hybrid Full Adder every Block is used to get the accurate signals 

with respect to different parameters. 

 
Figure 1: Structure of Adder with 3 Modules 

 

i. Detailed Structure of Hybrid Full Adder 

The detailed explanation of every block is discussed below in detail. The block 1 is the XNOR module which is 

shown in Figure. 2. The XNOR block modules are used to get the betterpower. At the stage of the output there is 

a Level Restoration Circuit. Because of the Level Restoration Circuit, the output signal can get the output with 

of full swings. And at the Input B there is a weak inverter, it is placed because of reducing of the width of 

transistor. 
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Figure 2: Schematic structure of XNOR Block  

 

The Block 3 is the carry generation block which is shown in figure. 3. In this Transmission gate design style is 

presented due to of its advantage of reducing transistors and the delay can be reduced. 

 

 
Figure 3: Schematic structure of Block 3 

 

By Combining of all blocks the Hybrid Full Adder circuit which is represented in figure. 4. The Hybrid Full 

Adder Circuit uses two different logic styles which are used to get the accurate outputs with of good power 

consumption and delay. 

 

 
Figure 4: Schematic structure of Full Adder with two Logic Styles 
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 The Output of the carry signal can also be represented as the signals input 1 and 2 are equal than the 

carry out signal will be same as that of the input 2 else it will be equal to the input 3. The detailed Explanation 

of Hybrid Full adder with respect to waveforms is represented in figure 5. 

The Hybrid Circuit consists of 16 transistors with both the PMOS and NMOS. The layout of the Hybrid Full 

Adder circuit is represented in figure 6. 

 

 
Figure 5: Waveforms of Hybrid Full Adder Circuit. 

 

 
Figure 6: Layout of Hybrid Full Adder Circuit. 

 

The Hybrid Full adder circuit can be taken as 1 Bit adder cell. The 1Bit adder cell is implemented to 32 bits. But 

these 32-bit adder cell is similar to that of Carry Ahead Structure. The 32 Bit Adder cell can be shown in figure 

7. 

 
Figure 7:32 –Bit adder cell. 
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III. Full Adder Circuit With Of 10 Transistor 
The16 transistor Hybrid full adder circuit [4] is modified to 10 Transistor which is shown in figure. 8. 

The 10 Transistor doesn’t have any direct path to ground. Due to this advantage the power consumption can be 

reduced. In 10 Transistor circuit there are two XNOR circuits which are in cascaded form. In this circuit first 

sum signal is generated and then the carry out signal is generated through the transmission gate. 

To get the better results of 10 Transistor an additional technique is added. The additional technique is 

LECTOR (Leakage Control Transistor) technique. In this technique there is two transistors additionally are kept 

to the circuit. The VDD supply and ground helps to get the power consumption as low. 

The 10 Transistor with of LECTOR technique is shown in figure 9. The Transistor which are inserted 

in the circuit are controlled by the gate terminal of each transistor with their sources. Whenever the inputs A and 

B are given as high and low.  The first two transistors will be off and second will be on in PMOS and NMOS, 

the XNOR module will can get the output of low.  

The low output is given as the input to another cascaded XNOR module with additional input c. The 

input c is given as low, so the transistors PMOS are off and NMOS are on. The supply of VDD is directly goes 

to the sum signal. The input of c is low at the connection there is a signal of low input. So the carry signal will 

be of low carry out. 

 
Figure 8: Schematic Structure of 10 Transistor 

 

 
Figure 9:Schematic Structure of 10 Transistor with LECTOR technique 

 

The simulation results of the 10 Transistor with LECTOR technique can be shown in figure 10 and 

layout is shown in the figure11. The simulation results show the proposed circuit can operate at higher speed 

with low power dissipation. From the comparison results the 10 Transistor full adder has efficient design which 

is shown in Table 1. 
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Figure 10: Waveforms of 10 Transistor with LECTOR technique. 

 

 
Figure 11: Layout of 10t Transistor with LECTOR technique. 

 

Table1: Comparison of Layout Area  

 

 

 

IV. Conclusion 
The 10t transistor with LECTOR technique circuit has advantages of comparison with other circuits. 

The Area, Power and Delay is reduced with of the Hybrid Full Adder Circuit because of its circuit 

representation. Simulations results confirmed that the proposed circuit transistor count is reduced and power was 

reduced in comparison with existing designs. The circuits further can be designed and simulated using 

Advanced Cadence reduced technology which would be more advantageous. 
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