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Abstract Frequency independent antennas had been proposed and devised for working over huge band widths  According to
Rumsey [[RE Nanonal Convennonal Record (pth) pl14 (1957)), solely angle dependent geomctries are amenable to such operat
Thrs principle had so far been applicd 1o metalhic antennas only lere, we report th retical and experimental investigat).
band Jog penc imgle dependent dielectiie antenna The antenna 1s of the fc m of tw  arms lorming a bov dipole structure
whith notches are cut, whose dimensions vary with loganthmic periodicity s found that the antenna offers ulira wide 31
VAWR bandwidth of about 6 48 Gz Further, the experimentally measured radial m patterns show rather broad nature suitable for
omm ditectional coverage Varymg the plane of polanzation, 1t s also observed o have an almost polanizatton independent behavior
Al these charactenstics make this new antenna ideally suited for numerous emerging helds of wircless and mobile commumications
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- wireless mobile or blue tooth applicatuons at the
herend ol the spectrum, small omni directional antennas
*tequited which are capable of providing almost equal
diation 1o all duections over a very wide frequency
¢ Though microstnip, PIFA and other planar antennas
provide rather broad radiation pattern at thesc
quency ranges, they suffer from extremely narrow
dwidih of operation [1] Moreover, another limitation
such antennas 15 hermspherical radiation pattern To
nate these problems, we investigate a planar dielectric
!lht'd log periodic antenna, which 1s defined by an
lle dependent geometry and hence is suitable for
juency independent operation. The feeding 1s done by
!U ohm couxial type SMA connector at the centre
IJn spherical coordinates (r, 6, @), the shape of a
-l log periodic structure can be written as [2-5]
periodic function of [bIn(r)] where ‘b 1s a constant.
“Aanple may be cited as
"= Gosm |bIn(rir,))

sponding Author

Tt 1s evident that the value of @15 1epeated whenever the
logarithm of the radial frequency In(w) = In(2 7zf) differs
by (27/b) The performance of the system 15 then periodic
as a function of the loganthm of the fiequency, thus the
name logarithmic-periodic or log-periodic Photograph of
the planar log-periodic structure investigated 1s shown in
Figure 1(a) It consists of a dielectric strip whose edges
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Figure 1a. Diclectric log-periodic antenna

© 2006 IACS


https://core.ac.uk/display/159814053?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

754

are specified by the angle @/2 as shown n its top view
depicted in Figure 1(b). It consists of two coplanar arms
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Figure 1b. Top vicw of diclectric log-periodic antenna

(forming a dipole) with notches cut within whose
dimensions vary m successive cells according to a common
ratio  With reference to Figure 1(b),

Ry/R,. 0=r1,/R, and 0 = (‘l')”z, thus equalizing
the width of the tecth and the gap between them and at
the same time, we consider o+ =90° with
a=f =45°and 7= 085, so as to mamntain symmetry of
the dielectnic structure. If the dielectne toothed log periodic

we  choose

antenna has certain properties (e g. impedance, gain efc )
at any particular frequency f, it follows that the antenna
will have the exactly the same properues at frequencies
7f. ¥, t3f. and fit, fit? f/73 and so on, provided
that these frequencies are within the cut-off Limuts

The dielectric matertal chosen 1s Teflon with diclectric
constant (&) = 2 4.

R3I=078cm r3 =0719 cm
R2=092cm r2 = 0.848 cm
Rl =108 cm rl =0.996 cm

Experimentally measured return loss plot against frequency
1s shown in Figure 2 It shows that the mimimum return
loss of about —1092 dB occurs at 10.885 GHz. In addition,
1t mamntains ultra wide band spectrum with nearly 3 : 1
VSWR bandwidth extending from 6 1752 GHz to 12.66
GHz It 1s to be noted that this is the standard definition
used for ultra wide band antennas [6). Within this frequency
range, 1t provides less than 2.5 * I VSWR for more than
five bands of operation. The bands are of width 219 05
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Figure 2. Return loss vi  frequency plot

MHz about 6329 GHz, 219 05 MHz about 6.767 GHry
584.133 MHz about 8.044 GHz, 292 067 MHz about 9 33
GHz and 2044 467 MHz about 10 885 GHz and even <? |
I VSWR for 701 MHz extending from 10.555 GHz to 112%
Gl .

Expenmental radiation patterns had also been measuu
and are shown n Figures 3 and 4. In all four prinuip.
planes, the patterns are almost omnt directional and a
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Flgure 3. Radiation patterns for E,_, and Evm vs theta at phi = 04¢
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whole. the antenna gives an almost 1sotropic pattem.

Measured results mdicate suitability of this wide band
dielectric antenna for wireless and mobile applications
with good omni directional pattern coverage over extremely
wide spectral ranges Another interesting observation has
heen small size of the antenna, which makes 1t 1deal for
handheld mobile apphications where space and weight arc

at premium
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