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54. Low . .
est Edge Resonance Frequency of Probe Fed Printed Monopole Antenna

Stripline f;
e fed quarter w -
quarter wave hexagonal monopole antenna was modeled in (Ray 2010) and the
Mpirical f
al formul; L » N -
wla 1o caleulate lower edge frequency (f; in GHz) of stripline fed hexagonal

Monopo e
C ¢ Y . . . . )
antenna given in (Ray 2010). Equation (5.1) can be used to calculate the lower

band
edge freanene.. o . ‘
st lrequency (f, in GHz) of the designed antenna.

L= 5.1
/L - k(L+’lre/[) ( )
k=1.15, for a

\"hcr‘ = ..
© L =24, b, = ((hx3V3)(8m)) are in cm and empirical value,

Ine fed ,
¢d at the vertex of the printed hexagonal monopole antenna.
Table 5.2, Comparison of f; of various monopole antenna configuration.

Percentage Error in f1

A:;(;]"g"uarat. Measured / Calculated fi (GHz) e
ton  Simulated f; using

0y O 5
?;:;aggé%;n s s ooz 1557 388 +33
&e:;gg? 6’; | ] 06 1.0743 0897 38 -2336 -1841
((§L°“'arin 5 65 340 2.54 565  +283 42 +1.766

an _
2008) ao

. area, the empirical value of 1.13 for
r ,

€ to h |
; i ircula
FR‘4 Xagonal area equated to equwalent c

o te the 1o
e is multiplied in the denominator 10 calcula

Dliy
e - vert
o feq hexagonal monopole antenna hen fed at the 1 rosults in 7.2 in the

! 0251 | . ysed in the formula Whi o
Ny €. quarter wave, 0.24A 18 Y is significan

m frequency
“Fator. In |e antennd the lower edge
case of printed monopo€ a
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Parameter rather than the resonant frequency. The lower edge frequency of a printed
Monopole antenna is given by

. c (5.2)
/l - A\‘,"E;,A—/

‘nere M i ed. The
Where, ¢ s the speed of light. But. here quarter wave monopole antenna 1S us

Le r X
ngthwill be 7 - 5. 4. thus 7. = 414, theretfore

. c (5.3)
/[, - 41‘(‘"[\/&"—9—;
(5.4)

7.5
S —
/L Lefrteff

e length will be Ly=1L *+ Ls and

N cag L , ectiv
Case of stripline fed monopole antenna, the effec

he
nCe t
he lower edge frequency is given by

(5.5)
s
f = (L+Ls)Eeff
w . ipline.
here, Eep = (f:r -1 )/2 and Ls is the lcng[h of the StrlPh
The
e/ _ ‘m.
Jiis found 10 be 1.72 GHz, when B = 165 €T date entire
. ccommodate €
in order to 2
The dimensions of the hexagon ]nen[ion earlier are chosen des an error of
> T S
S, . ion (5.1) provice
Band. U, afier fub . n. the /7 calculated using equat Je antenna
» dlter fabrication, the Ji onopole )
25'2]0/ 'tation Ofthe hexagonal m p
0, . y XC] 1
S xagon
12ble for probe fed hexas

e . ) -
xprt‘ssnon for the calculation of i

Ayq:
allab .
‘¢ in the literatyre.
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Table 3

c \ B .

3.5, Compari

parison of f; of
; of various
{ various monopole antenna confi
sonfigurations usi
g using modifi
g led

tormula.

Antenn
a
Measured /
Calculated f;
L Percent
(GHz) using infig‘?ofrror

C
onfiguration  Simulated f;
ated /i
(GHz
7) expression expression
— 5 (6) (5) (6)
1.5
S 1.46 1.55 2.7
. -2 +3.3

(Ray 2009)

::{L Xagon in
ay 2010) 1.1 1.107
ant: -.65
2008) ao 3.51 2.65 +32.4  +1.766

nna the empirical value is

Fo
I the
formulati
Ula[l - .
on of probe fed hexagonal monopole ante
pline fed hexagonal monopole

s earlier used in stri

ctric constant (I<scn<£r). The

avo;
lded
by
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. ]Inu l[ e
gitasa ‘1" which w
a

he effective diele

d, sincé vertical probe is used to

d
’ Ue Ihe > .

ad;; :
al eff
ective
¢ /oy and feed line length s also avoide
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n for choosing kK = | is that, du

fe
ed
the
X of hex:
hexagon. Another reaso
ctive patch the

and purely indu

Ca
Pac;
l[an
Ce of
the .
patch due to monopole configuration
r frequency is

efR
ec“
Ve di
ie )
lectric consta _ .
nt leads to 1. The basic formula fo
75 (5.6)

fi =T Teur

Leff geff
patch antenna.

represented by the

€x
ago
na|]
patch confi
ch configuration can be modeled
odes

Cr
e
s th
e
reS()nance ﬁ‘ .
equency depends on the equ!

QSSQI fu valent circular m
ty - |
chel e antenna the Jength of hexagon will be

(5.6) results in
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ra vertex fed hexagonal monopo!
. expression

substltuting in
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f, = ———
(5.7)

N - a2he) JEeyr
[hOU(yl
£h expressi
xpression fo
rvertex fe
CMmpirically, derj x fed hexagonal monopole have bee |
»derived fe n explored earli
o i arlier and
pline fed antenna, here we are pres ti
enting an empiri
irical form
ula

Which ;
ch S
IS more syj
> suie
prooe fed hex ole antenn
g.\auonal monop
(= l‘ [4 t‘ "l [
nna when fed at ve i
b rtex of

hcxagOn
fiL = 5
2hr\" Se/[
or
/L — 3.75
—_—
\Vhe hr\/'ef’f[ (5.8)
re,
s 1S |
Sincem. Ti
. The empirical expressi ; ; :

pirical expression given In expression can be justified by the

ac
the
mono
pole can be
o modeled as a pure inductance with negligible capacitive effect

b
3.75-(1.52+('_'%%7-2))
(5.9)

f,=——T;
L (hy+Lp)Eelf

nce pandwidth of the probe fed

Oreg
ver
’ th‘ h
1 > 3 3
gher Ldge lrequency of the impeda

mula empirical formula.

{a
¢ l 30 l)e LStimaled i (i i

(5.10)

fu L

= hyJEeff

Wh
Cre .
» C IS the I
el . C e
ght speed in free space and €err = (€1 + 1)/2.
for thre€ planar monopole antennas i.e.

Ce
Xpress;
Squ Sslon in (5.9) i
e, . .9) is used to calculate the /i
* Cirg
€, and hex )
agon. All the three antenna conﬁgurauons a
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