International Journal of Research in
Engineering & Technology (IJRET)
Vol. 1, Issue 2, July 2013, 59-62

© Impact Journals

DESIGN OF BALUN USING DEFECTED GROUND STRUCTURE

ROHIT SAMADHIYA & P. K. SINGHAL

Electronics Departmenitladhav Institute of Technology and Scier, Gwalior,Madhya Prades India

ABSTRACT

In this paper the microwavmalun with defected ground structure has been ptedeHere in the ground the slots
of different sizesnd of shapes have becut to show the transition of electric fidbétween th microstrip and slots in the
ground. Tis structure has been designed at 2.7GHz frequéhereturn loss (S11) is obtaineddB, bandwidth of the
proposed structure is obtained5#MHz and thephase difference between the balangeds is 180 degree.
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INTRODUCTION

Microwave Balun is the transformewhich connects transmission lines of different polar. It actually converts
the unbalanced sigis to balanced signals or wversa. The balance or differential signal is the arhich has eql
magnitude at two portand opposite phase characteristics of 180 degtteesinbalance port is one which has port as
input/output and anothemop to grounc Baluns can be configured in many different waysesheling upon tt operating
frequency, bandwidth and igshysical architecture. Thearchitecture of balun is used in balanced mixelarized
modulators, push-pulamplifier, balanced frequency multipliers, phaséftets etc, these all the devices depend

balanced signals to obtain the inter port isolatiod unvanted signal cancellation [1]-[3].

In this paper the defects in the ground have beeseptec.These defects are n-periodically etched in the
ground plane which changes the shield currentibligton in the ground, This char in grounc disturbs the characteristics
of structure. This presented structizen advanced approach of the structure]. The presented structure is very uni

to design the balun and all characteristics shewfiiectivenes
DESIGN PROCEDURE

The design of the balun depends on the operateguéncy bandwidth and its characteristiHere the basic
structure of the proposdshlun is shown in fiure 1 in which port 1 is the unbalance paken at 50 ohm or the input
port through which signal is made to input. Thetf@and port 3 are the outgports (taken at 2ohms) are made balanced

to have equal magnitudele and the opposite phase character at both ports.
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Figure 1. Shows the Basic Structure of the Proposed Balun
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This structure of microwave balun has been desligafter the calculating all the parameters of threational
coupler on the frequency of 2.7 GHz. These value® been used for the microwave balun configurdtipitaking portl

as unbalanced port and port 2and 3 as balancedpathe fourth port as grounded.

PROPOSED STRUCTURE

This structure of balun using defected groundcstme is the very unique design for this structdiee electric
field lines are shown in the figure 2, where thieses are opposite to each other at the balanagetipat's why this whole

process makes the 180 out of phase outputs atdealaorts.
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Figure 2: Shows Electric Field Diagram of Balun

The proposed structure is a five layered architectiesign of balun in which the upper layer repnesthe upper
part of the balun and then the dielectric of FRA@fjht 1.6 is layered and then ground is presentétk structure, here it
is noted that there are defects in the ground heset defects are of different shapes and sizesatotain the results to
desired level. The shapes on the ground can bedvatcording to the desired characteristics, dfterground the
dielectric of height 1.6 (FR4) is shown, and in thet the lower part of the balun has been showins Tive layered
architecture is highly useful in the designing led balun to obtain the desired phase shift and mafmresponses. In the

figure 3 the structure of the proposed five layettedign is shown.
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Figure 3: Shows the Five Layered Architecture of te Balun

RESULTS

The microwave balun has been designed at thedreyuof 2.7 GHz using CST Studio suite 2010 [5]suRes for
this proposed structure are being shown in therdigh below, here the value of the return loss itiokd 18 dB
(approximate) and the bandwidth of 54 MHz is otddimt -10 dB scale, value of the magnitude at past5.2 dB and
value of the magnitude at port 3 is 9.2 dB. Thesphdifference between the port2 and 3 is about&gees.
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Figure 4: Shows (a) Return Loss (3), (b) Magnitude at Port 2 (Sy), (¢) Magnitudes at Port 3 (§y), (d) Phase
Difference between & and S, (€) VSWR at Portl (red), at Port 2 (Green), at Pt 3 (Blue)

CONCLUSIONS

The design of balun at the frequency of 2.7 GHz Ib@en presented by using defected ground structhie

structure of balun is applied using the five lageaschitecture and provides the almost equal madaiat the balanced

ports. For this structure the phase differencaksi about 180 degree out of phase at balancesl jtis structure has 18

dB return loss.
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