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Abstract— A comparative study of combinational circuits with 

different logic styles were designed and implemented using EDA 

tool. Logic styles affect switching capacitance, transistor activity 

and delay. Various logic styles have been compared with the 

parameters such as transistor count , power and delay by taking 

AND ,OR, XOR as reference circuits using 250nm technology. 

The performance analysis of complementary CMOS, Pass 

transistor logic, MGDI (Modified gate diffusion input) were 

compared 

Keywords— AND, OR, XOR, MGDI, 250nm technology. 

I. INTRODUCTION 

With advancements in technology and the expansion of 

mobile applications, TV applications ,High speed adder files -

power consumption, delay ,no of transistors  is one of the 

fundamental problems and one of the factors for concern in 

both high performance microprocessors and low to medium 

performance, which has become a primary focus of attention 

in VLSI digital design. In high performance systems, power is 

the limiting factor for a further increase in clock speed and 

circuit density, due to the difficulties of conveying power to 

circuits and removing the heat that may be causing the major 

drawback to the logic circuits. In order to reduce the power 

consumption, delay, no of transistors logic styles have been 

developed .Logic style is popular  in lower power digital 

circuits but this wasn’t  the case for high speed adders. So, 

Modified Gate diffusion Input (M-GDI) 

overcomes the problems of the logic methods.  

 

 

 

 

       Fig.1-Circuit layout of AND, OR , XOR using CMOS  

 

CMOS 

Complementary metal-oxide-semiconductor is abbreviated as 

CMOS, is a technology for constructing Integrated circuits. It 

uses “complementary-symmetry” pairs of p-type and n-type 

metal oxide semiconductor field effect transistors (MOSFETs) 

to implement logic gates.  

Two important characteristics of CMOS devices are  

  *High noise immunity 

  *Low static power                           

The logic styles that were suited for the implementation were 

neither CMOS and the PTL transistor logic circuits so a new 

system is proposed that will be slower and less power 

consuming compared to the others and will be useful for the 

gates (AND, OR, XOR).Later these design will be used for 

the design Adders, Multipliers and other digital applications. 

International Journal of Scientific Research and Review

Volume 7, Issue 4, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/292



  

In portable battery operated devices such as cellular phones, 

some sensors the power consumption is very important and 

this is one of the methods that will reduce the power 

consumption in the circuit.   

    The given below table will give us a brief explanation about 

the delay, power and transistor count of CMOS combinational 

logic circuits.

                                        

Fig.2 Delay, Power, Transistor count of CMOS circuits 

 

II. PASS TRANSISTOR LOGIC STYLE  

Several logic styles are presented in today’s VLSI 

environment but one of the main logic styles that has been of 

the greater use is the pass transistor logic style. This is mainly 

because of the reduction in the transistor count by eliminating 

different redundant transistors. In conventional logic circuits 

terminal is applied to the transistor but in the PTL logic style 

it is applied to the source/drain.[2]  

Now comparing the conventional CMOS design with pass 

transistor logic for AND,OR,XOR were designed and the 

results are compared using the tanner tools. 

The comparison table shows us the difference in the output of 

the Conventional CMOS and the PTL CMOS transistor types . 

The difference comes out in the form of reduction in the less 

wiring overhead in the physical format while the software part 

has reduction in the form of no of transistors, circuit delay and 

the area gets reduced up to 57%. 

    

 

   

 

The above given table represents the comparison between 

CMOS logic circuits and PTL.  

 PTL is good for certain classes of circuits. On the other hand 

PTL implementation of logic gates such as NANDs and NORs 

were found to be slower and consume more power than 

CMOS implementations mainly because of reduced output 

swings due to threshold drop across a single channel pass 

transistor. 
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III.   M-GDI 

Modified Gate Diffusion Input technique. A new technique 

for Enhancing Performance in Full Adder Circuits. It is used 

for designing low power digital circuits. This technique is 

adopted from GDI technique. mGDI technique is used to 

reduce power dissipation, transistor count and area of digital 

circuits. 

            

Power dissipation becomes the most important reduction in 

the high speed adder functions. Changes can be made with the 

current circuit networks to get high performance in the low 

power and high working devices. This technique is shown 

below with a diagram. 

• The low voltage SP is connected with power supply 

• A high voltage terminal Sn connected with ground 

This technique allows the use of many kinds of 

combinational synchronous functions using only two 

transistors. This technique or logic style provides a low 

power and area efficient substitute to already present 

styles which can be used in all the fabrication 

technologies. This is even as improving swing 

degradation and static power characteristics, and allowing 

easy top down design by using small cell library. 

Realization of logic functions as in Silicon on 

Insulator(SOI) or Silicon –on-Sapphire(SOS) fabrication 

technologies presents considerable reduction of wires 

used for interconnect the floating bulk transistors are 

frequently used for logical circuit’s implementation. 

This technique that is shown in the given diagram is for 

the 250nm technology where the transistor delay, power 

etc are being calculated by the tanner tools. 

 

 

  2-input AND gate using mGDI 

  2-input OR gate using mGDI                   

 

2-input EX-OR  gate using mGDI 

 

 

          mGDI-AND Gate 
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          mGDI-OR gate 

 

        mGDI-XOR gate 

 

        Comparison of  mGDI, PTL, CMOS  

           IV.       CONCLUSION 
The extensive performance of the AND OR EXOR gate shave 

been presented and their results have been shown through the 

tanner tools graph that is present in each of the logical circuits. 

The result was very expected and very obvious that the 

modified-GDI technique stood up to the expectations and that 

the delay was comparatively very low in each of the gates. 

The combination of the gates was put together and used in an 

Adder circuit and the layout was done resulting in a great 

response in the reduction of the delay. 
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