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Abstract— In this paper a new logic technique and hence 

circuit design has been proposed for the implementation of 

magnitude comparator. This proposed 2-Bit magnitude 

comparator is design to improve power consumption as well as 

on-chip area than its peer design. The proposed 2-Bit magnitude 

comparator has threshold loss of 13%-20%. This threshold loss is 

due to PTL (Pass Transistor Logic) logic applied at the input end 

and at the output end TG (Transmission Gate) logic is used, this 

is done to reduce the number of transistor. The schematic of 2-Bit 

magnitude comparator is designed using Tanner EDA Tool 

version 12.6 at 45nm technology.    
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I.  Introduction  
Binary magnitude comparator is a fundamental component 

in digital system with many applications such as the decoding 
of the x86 instruction set, communication systems, encryption 
devices and the number magnitude comparison in arithmetic 
logic unit. A high-performance comparator using All-N-
Transistor (ANT) dynamic CMOS logic was proposed by 
Wang [1]. The heavy pipelining was required by ANT logic 
which made this design unsuitable for single-cycle operation. 
A design based on single-cycle, relies on priority encoder [2], 
has shown 16% performance enhancement over [1]. The 
different method based on priority encoding algorithm such as; 
parallel-MSB-checking algorithm and MUX based comparator 
structure where proposed in [3] and [4].This implementation 
has shown the better performance in terms of delay, at the 
expense of both power dissipation and number of transistor in 
comparison to previous work. All the above mentioned works 
give high performance with help of dynamic logic. But the 
activity factor dynamic logic is greater than static logic style, 
which lead to the higher power consumption of dynamic logic. 
So, the research work tends toward static logic style with low 
power consumption. In this work, TG logic style because it 
result compact circuit structures which may even require a 
smaller number of transistor than their standard CMOS [5]. 

This paper is organized into five sections. Section I briefs 

about the previous work and Section II discuss the magnitude 

comparator using TG logic style with the help of conventional 

method. Section III shows the feasibility of proposed 

technique for comparator. Section IV presents the performance 

analysis of proposed as well as existing TG comparator. 

Section V concludes the paper with result. 
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II. Prior Work 
The traditional method to determine whether A is less than 

B (F2), A is greater than B (F3) and A is equal to B (F2), 
firstly check the most significant bit (A and B are two bit 
binary number input). If most significant bit of both inputs is 
different, e.g. suppose most significant of A is 1 and most 
significant bit of B is 0 then A>B and if input condition is 
reverse then A<B. If most significant bit of both the input is 
equal then go for next bit and then compare the next bit of 
both the input. If both the input is same then A=B. 

The outcome of 2-Bit magnitude comparator is shown in 
Table I for different combination of input. The equations are 
as follow: 

         ̅̅̅̅       ̅̅̅̅ (  ̅̅̅̅    ̅̅̅̅      ) 
                   ̅̅̅̅       ̅̅̅̅ (  )                                              (1)  
 

     (  ̅̅̅̅    ̅̅̅̅       )(  ̅̅̅̅    ̅̅̅̅      ) 
                                                                                         (2)      

 

       ̅̅̅̅       ̅̅̅̅   (  ̅̅̅̅    ̅̅̅̅      ) 
            ̅̅̅̅       ̅̅̅̅   (  )                                              (3) 

 

Using this equation 2-Bit magnitude comparator is constructed 

using TG logic style is shown Fig. 1[6]. 

TABLE I.  TRUTH  TABLE OF 2-BIT  MAGNITUDE COMPARATOR 

A1 A0 B1 B0 F2 F1 F3 

0 0 0 0 1 0 0 

0 0 0 1 0 1 0 

0 0 1 0 0 1 0 

0 0 1 1 0 1 0 

0 1 0 0 0 0 1 

0 1 0 1 1 0 0 

0 1 1 0 0 1 0 

0 1 1 1 0 1 0 

1 0 0 0 0 0 1 

1 0 0 1 0 0 1 

1 0 1 0 1 0 0 

1 0 1 1 0 1 0 

1 1 0 0 0 0 1 

1 1 0 1 0 0 1 

1 1 1 0 0 0 1 

1 1 1 1 1 0 0 
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Figure 1. Schematic of 2 Bit Magnitude Comparator using existing technique

By seeing Fig.1, it reveals that 2-Bit Magnitude 
Comparator requires large no. of transistors i.e.; 76. Large 
transistor count consume more power and larger area, so to 
overcome this problem proposed technique has been used to 
construct magnitude comparator. 

III. Proposed Work 
The proposed technique discuss below has introduce to 

achieve remarkable reduction in power consumption of 
comparator circuit. In this proposed technique two different 
tables are used for finding F1 and F2 output condition. For F1 
(A<B) and F2 (A=B) we have use two different tables in such 
way that simpler output expression is derived. For F3 (A>B), 
NOR gate is used in between F1 and F2. 

 If A1=A0=0, then F1=B1+B0 
 If A1=0 and A0=1, then F1=B1 
 If A1=1 and A0=0, then F1=B1.B0 
 If A1=A0=1, then F1=0 

The above conditions for F1 (A<B) are derived from 
Table II. The above condition reveals that it requires 2 gates 
(1 OR gate and 1 AND gate) at the output end. From this it 
can be conclude that proposed technique require less 
number of transistors.   

 

TABLE II.  TRUTH  TABLE  FOR  F1 

A1 A0 B1 B0 F1(A<B) 

0 0 0 0 0 

0 0 0 1 1 

0 0 1 0 1 

0 0 1 1 1 

0 1 0 0 0 

0 1 0 1 0 

0 1 1 0 1 

0 1 1 1 1 

1 0 0 0 0 

1 0 0 1 0 

1 0 1 0 0 

1 0 1 1 1 

1 1 0 0 0 

1 1 0 1 0 

1 1 1 0 0 

1 1 1 1 0 
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TABLE III.  TRUTH  TABLE FOR F2 

A0 B0 A1 B1 F2(A=B) 

0 0 0 0 1 

0 0 0 1 0 

0 0 1 0 0 

0 0 1 1 1 

0 1 0 0 0 

0 1 0 1 0 

0 1 1 0 0 

0 1 1 1 0 

1 0 0 0 0 

1 0 0 1 0 

1 0 1 0 0 

1 0 1 1 0 

1 1 0 0 1 

1 1 0 1 0 

1 1 1 0 0 

1 1 1 1 1 

 

Now looking to Table.III for F2 (A=B) 

If A0= B0 then F2=A1   B1 

If (A0=0 and B0=1) or (A0=1 and B0=0), then F2=0  

As well as F3=      ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  

The above condition reveals that for F2 it requires 2 
XNOR gate at the output end. For F3 NOR gate is require at 
the output end. Using this technique 2-Bit magnitude 
comparator schematic is constructed with the help of TG logic 
style shown in Fig.2.   

The proposed magnitude comparator has reduced transistor 
count i.e.; 46 in comparison to existing magnitude comparator 
i.e.; 76. The proposed TG based magnitude comparator shows 
the threshold loss ranging from 13%-20%, the reason behind 
this is that for passing the inputs at the first stage of the circuit, 
pass transistors are used. This is done in-order to reduce the 
on-chip area covered.     

 

 

 

 

 
Figure 2. Schematic of 2-Bit Magnitude Comparator using proposed technique 
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IV. Simulation Result 
In order to prove that proposed design is consuming low 

power and have high performance, simulation are carried out 
for power consumption at varying input voltages, temperature 
and operating frequencies. The graphs shown in Fig.3-Fig.5 
depict that the proposed TG magnitude comparator is the 
viable option for efficient design. The performance analysis 
with respect to temperature and frequency is done at 0.8V 
Input Voltage. 

The graph shown in Fig.3 reveals that the power 
consumption of proposed TG magnitude comparator is 
remarkably reduced (56.3% to 60%) than the existing TG 
magnitude comparator. Also Fig.4 shows that power 
consumption of proposed circuit is constant on vary 
temperature at different range on increasing temperature the 
difference of power consumption increase which shows that 
power consumption of proposed consume low in comparison 
to existing comparator. 

 

Figure 3. Power consumption at varying input voltage 

 

 

Figure 4. Power consumption at different range of temperature 

 

                    Figure 5.  Power consumption by varying frequency  

 

 Fig.5 reveals that proposed design outperforms the 
existing design over the range of operating frequencies.  

                         

V. Conclusion 
The TG magnitude comparator using proposed technique 

has shown better performance in terms of power consumption 
and area in comparison to its peer design. From the above 
analysis and discussion it has been concluded that the 
proposed technique is outperforming the conventional 
technique and can be a better option for future work. The 
proposed logic technique can be used with various design 
technique to provide most viable option for circuit design. 
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