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Abstract: Vivaldi antenna also known as efick tapered slot antenna (TSA) is a kind of tapered slot antenna works on
the principle of travelling wave antersmbaving exponential tapered profile, which provide large bandwidth ard end
fire radiation patterns with low profile is a good candidate. This single tapered slfiteenidtaldi antenna $TSVA)
possess low directivity. Hence there is a need to impravelitiectivity without altering the aperture space. This work
proposes a novel structure of mu#tpered slots of vivaldi antenna without altering the dimension of the aperture area
which provided lower HPBW compared to STSVFhe multi-slot structure gemates plandike waves in the End fire
direction. This further enhanced directivity of the masltt Vivaldi antenna. The simulated results show that
impedance bandwidth of the multi taperstbt Vivaldi antenna is from 2 to 18GHz.

Keywords: Multi tapered slots, Directivity, Half Power Beam Width (HPBW) and Aperture area.
I. INTRODUCTION

The first Vival di a nt e n nkhis wonk\pr@podesadnovel struciu@ 8fMddtperedslpt Gi b s «
After several failures the antenna design pointed ataxitenna that has two or three or four slots with
shaped Linear Tapered slot antenna. Antennas operatiagymmetrical tapersThis introduces a novel Vivaldi
UWB with compact size, stable effice radiation patterns,antenna with 1,2,3,4 slots i.e. it has the single, dual, Triple
and high gainhas lots of applications like radagnd Quad asymmetrically exponential tapered slots. This
microwave imaging, remote sensing, and UWBucture of antenna is nameas Multi Exponential
communication systems. To reach the abdhvapered Slot Antenna. (METSABy using a Function
achievements, Vivaldi antenna also known as-fined power divider, these two or more slots are excited in
tapered slot antenna (TSA) is a kind of tapered sloiform amplitude and phase. Parametric analysis of
antenna works on the printgpof travelling wave antennaMulti-exponentially tapered slot Vivaldi antenna is done
having exponential tapered profile, which provide large varying the tpered slot length. Dielectric substrates
bandwidth and enfire radiation patterns with low profilewi t h di f f er ent rel at ianalgze per mi
is a good candidate. Vivaldi is one of the end fire radiatoe effects of directivity and gain dfiulti-exponentially
that offers wide bandwidth. A conventional Vivaldapered slot Vivaldi antenna
antenna provides poor directivity at low frequencies. $he proposed Vivaldi antenna find many applications in
there is a need to improve the directivity of the VivaldWB and EW. The Multi-slotted structure of Vivaldi
antenna without altering the bandwidth of operation. Thantéenna makes the distribution of aperture field at the end
are some approaches proposed to improve the directivitf.the antenna more uniform, hence the gain of the double

slot structure of Vivaldi Antenna become higher than that
() By making an amy of Vivaldi [3] is one of theof a conventional Vivaldi antenna withetlsame sizeThe
conventional way to obtain high directivity, but it igivaldi antenna is simulated in the software (HFSS 13v)
complicated, costly, and bulky. (i) Another method isdaod fabricated on PCB. SIW technique takes the
pl ace a Adirector o i n t hadvansages of higifaceor, lowf loss, hasprodueipeeande d = s |
that this director can focus the energy in the ene €asily be integrated with other planar circuits. There are
direction for i mproving diffeeent thédeseof briEPlane ynitiated, even &l kigher e c t o
be made of a dielectric that has a higher permittivity tHieguencies up to 18GHz can simulate the antenna in
the antenna substrate [8] or anisotropic zedex HFSS Software.
metamaterials on botkides of the antenna substrate [QJETSVAs provide wider bandwidth, Less HPBW and
(i) A method havingphotonic baneap structure that caimmproved pattern characteristics compared to STSVA.
be formed by micromachining the substrate with holes [Bifferent types of slot Vivaldi coplanar models and other
But this method is complicated as it requiggtimizing tapered slotted antennas configure the antenna at different
the parameters of the holes and metal strips. frequencies. Generally, UWB applicatiooperates in
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between S, C & Xband. Finally, Designing the anten@n the one side of the substrate of Antersonential
exponentially tapering initiated and maintenance higteered slot is designed with one end of the slot is a
impact on the Vivaldi antenna. circular cavities and other end is opened. The cavity act as
an open circuit that minimizes the reflections from
[I. MULTI TAPERED SLOT VIVALDI ANTENNA microstrip line to slaline transition. As well as two side
MODEL & DESIGN: of substrate vih same exponential tapered slot designed.

The different Tapered Slotted Efice Vivaldi antenna as  Tablel:Structure Parameters of the Vivaldi antenna
Shown in figure below. It gives clear idea about structures,

half power beam width, Gain and Impedance bandwidth.  [[Parameters  Values(mm)

w 80
I 150
w1 40
11 70
g 0.2
Ry 35
R 35
W

Figl: FabricatedDual Exponential Tapered Slot Vivaldi
antenna

This DETSVA consists of two exponential tapered slot:
Thestructure is designed on two Fr4 epoxy Substrates a
each having thickness is 0.8mm permittivity) (4.4 and
size 150x80mm i.e., Lower cost and Most Available —

Material. Coming to the design, design Equation is tt £

Main Heart of the Antenna and moreovémuation Fig3: Proposed Structure for DSVA.
analysis is given below.

Strip Line Transitions is used to feed thath antennas. A
Exl:y = %z W1 gzexp In wi z% 0 x 1 T-Junction between two Slotted Antennas which Varies
9 Impedance from 100t o 50Y as shown in t
1 Wi The Triple Exponentially Tapered slotted vivaldi antenna
Ex2y=-z(gzexp In — z> W10 x I1 : ;
-y =35°(g”exp g (TETSVA) is arranged like DETSVABuUt, two tapered
slots are kept between tHexponentials (I) which are
Ex3:y = 1z wi+ gzexp In WWL,Xx g x | Vvaried from 25 mm to 150 mm and tapered slot length (1)
2 g ' from 25mm to 75mm respectively as shown in the figure.

1z
2

W wi

Exd:y = W1 gzexp In 220 x| x

E Field[Y_per_m

1,87683e+G04
8. 1189e+603
3.50622+003
1,5157e+003

6.5515e+002
2.8323e+002
1, 224364002
5.2926e+801
2.2879e+001
9. 5908 +200
4, 2753e+000
1, 8481e+600
7.98912-001
3.45352-001
1.4925e-001
6.4535e-002
2,7897e-002

0 50 100 (mm}) H . H H H H
Fig2: E-field of DETSVA Fig4: Triple exponentially Tapered Slot vivaldi antenna
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The directivity of the TETSVA Decreases whilEhe equations of QETSVA miniaes by onehird of the
comparing ® DETSVA i.e., less directivity. tapered slot length of DETSVA is given as follows

The equations of Triple Exponential Tapered Slot vivalgiy:y = %z W1 gzexp In % zX 0 x 11

antenna minimize the tapered slot length half of the 1

DETSVA as given below. Ex2,Ex3:y = éz (éz (gzexp In % Z% + W1))

Qie=3z o1 AR & 22 0 o A 0 x 11
1 1 wi X
11 ol . 6 Ex4,E><5:y:§Z(Ez gzexp In e 2 +W1)
CR:w=-z2Cz2("Qn & — 22— +wl
SGr(Ean & 5oz ) 0 x I
0 w d
1 1 w wi
E><6,Ex7:y:§Z(§Z W1+ gzexp In z
o e e Lo L e @l @ s
QAB,QAﬂ-:(A):EZ EZ Qo) & Y Za +wl xI) 0xxa
0 x 11
1 W wi X
Ex8:y=>z W1 gzexp In 27 0 x|
1 1 w wi X
EX5ry=52 -z W1+ gZexp In i 0
X I E Fie]:[ivs_sr;erz_:3
1 W Wi = > sanaercs
X 1, 6301e+005
Yy =-=2 z A P
Ex6:y 5 W1 gzexp In | 0 x |
e
9. 1669:+221
E Field[Y_per_m ‘: ; ;:;::Z:i
. 3. 8637¢+003 "
5. S467E+EA3 9. 1669 +00E
5. 1549 +002
s -
9. 8637c+002
5.54ETe+@BZ
3. 14924002
1.7540e+@02Z
9. 8637e+001
5.5467e+@B1 g

3.1192e+881
1. 754G +001
9. 8637 +000

5. 5467000
3.1192e+008

50 100 (mm)

Fig7: E-field of QETSVA

Observed that when the tapered slots are loaded on the
surface of the antenna then surface current is concentrated
on the inner edge of the exponential tapering and add to
the radiation in boresight direction. Since the aperture

] ] 0 50 wem  Jength act like resistive loading therefore less current

Fig5: E-field of TETSVA configuration is observed in the aperture length region

) ] . _ while more current near edges of the tapered slot.
For Quad Exponential Tapered slot vivaldi antenneois

planar to DETSVA and QETSVA which maintains four . RESULTS
tapered slots length, where the middle tapered slots length
from varies 25mm to 75mm is shown in below figure. A Return Loss:

The Obtained Return loss tife DETSVA, TETSVA, and
QETSVA improved under10db from 2GHz to 18Hz as
shown in the Figure below.

e
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Fig6: Quad exponential Tapered slot eivé vivaldi
antenna Fig8: Return loss of DETSVA, TETSVA and QETSVA
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