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ABSTRACT 

This article explains design of reversible comparator circuits 

using GDI and TG in 180 nm technology, because of number 

of applications of reversible comparator [8] circuits in 

different fields. In this article, by combining CMOS-GDI 

circuit and CMOS-TG Circuits, we have implemented 

transistor of reversible gates. It has been observed that, usage 

of these techniques saves power and area as compare to 

CMOS implementation. GDI circuits provide some measure 

of enhanced hazard tolerance and are more suitable for low 

voltage operation [14]. Here transistor implementation of 

reversible gates is done by using Tanner tools and H-spice 

tools.  

Keywords 
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1. INTRODUCTION 
In 1960s R. Landauer demonstrated that even with high 

technology circuits and systems constructed using irreversible 

hardware, results in energy dissipation due to information 

loss. A reversible logic gate is an n-input, n-output logic 

device with one-to-one mapping [12]. This helps to determine 

the outputs from the inputs but also the inputs can be uniquely 

recovered from the outputs. Extra inputs or outputs are added 

so that the number of inputs is made equal to the number of 

outputs whenever it is necessary. A reversible circuit should 

be designed using minimum number of reversible gates along 

with minimum number of inputs [3, 4]. Transmission gate 

CMOS (TG) uses transmission gate logic to realize complex 

logic functions using a small number of complementary 

transistors. A gate diffusion input (GDI) technique [7] was 

presented which solves most of the problems discussed above. 

The GDI [5] approach allows implementation of a wide range 

of complex logic functions using only two transistors. This 

method is suitable for design of fast, low-power circuits, using 

a reduced number of transistors (as compared to CMOS [13] 

and existing PTL techniques), while improving logic level 

swing and static power characteristics and allowing simple 

top-down design by using small cell library[9]. 

This paper is organized as follows: basic GDI functions and 

their circuit principles in Section II. In section III some 

preliminaries and full adders based on GDI- XOR and GDI-

XNOR gates are described [8]. In section IV, simulation 

results are compared. 

2. GATE DIFFUSION INPUT CELL 
Fig.1. shows a GDI [7] cell which contains three inputs: 

(common gate input of n MOS and p MOS), P (input to the 

source/drain of p MOS), and N (input to the source/drain of n 

MOS). 

 

Figure 1 GDI basic cell [7] 

It must be remarked that not all of the functions are possible 

in standard p-well CMOS process but can be successfully 

implemented in twin-well CMOS [16] or silicon on insulator 

(SOI) technologies. 

3. TRANSMISSION GATE FUNCTIONS 
Transmission gates are typically used as building blocks for 

logic circuitry, such as a D Latch or D Flip-Flop [11]. These 

can isolate components from live signals during hot insertion 

or removal. Fig.2. shows schematic Representation of 

Transmission Gate.  Logic 1 voltage on node A applies Logic 

0 to active-low node A, that allows to conduct both [2] the 

transistors whereas Logic 0 performs the reverse function, 

turning both the transistors off.  

 

Figure2. Transmission Gate 

4. SIMULATION ANALYSIS 

4.1 Simulation Environment:  
Comparator Circuit based on GDI and TG Technology is 

simulated in EDA Tanner (Evaluation version). The results 

are obtained in 180 nm CMOS process technology.  

 

4.2 Comparison: 
GDI and TG based Comparator circuits are compared based 

on the parameters like dynamic power consumption, delay 

and number of transistors.  
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4.3 GDI Based Comparator Circuit 

 

 

Figure3.  GDI based comparator circuit 

 

 

Figure 4 Waveform of GDI based comparator circuit 

       

       

 

 

 

 

 

4.4 TG Based Comparator Circuit 

 

 

Figure5.  TG based comparator circuit 

 

Figure 6 Waveforms of TG based comparator circuit 

5. RESULTS 
Table 1 shows the comparative analysis of TG & GDI Based 

Comparators based on Dynamic power, number of transistors 

and delay. 
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Table1. Comparative Analysis of TG & GDI Based 

Comparator 

 

 

6. CONCLUSIONS 
An optimized reversible comparator is presented using GDI & 

TG based Comparators. Based on transistor count, delay and 

average power consumed, the performance of both the 

methods has been considered using180 nm technology. It has 

been concluded that when we use 180nm technology than 

GDI based comparator consume lesser power. 
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