Mictosthip Patch Antenna : (MSA)

* Miaoship antenna (S also catted as poatch anl:e_m.";a,
o mimos?&},P patch antenno. or painted antenna .
* MicsosTtp antenna is o&'z.ec—l_i/y Patnted on Cfﬁé‘li'fa
boasd .
* Theae aie oliffesent Eypes of m'tAC)LOS'Im:_P én!:wnas
but atl éype:s have CoOmmon featusres.
(- TRin £lat metatlic ﬁeﬁéon calted Patch
z. Dietechic subshote
3. Gaound Plane Lazﬁea_ 2han Pal:;}—;

4. Feed Netwoak supplies power to Antenno. Netwoark .

‘Az patch

TRhin Dielectale
/ qubshote
M icws'tq,LP FeeoL

G wouned plane

M‘»’Iﬁin Dielectate Substhale

* h fhi’aﬁfosﬁép antenna. Consists a sandwich of 2
Pasallel w'nduciiz? Laﬁas separated. by a stngle
diclectice subshate as Shown in above 9.

* The Ppatch conductoss aie nDﬁJY?ay Of ‘éoppe/t.
'Q@a;be,o( with gold. The . lowes conducton Functions as a



gaound plane and the uppes conductor may be
sSimple patch of any desiiecl shape -

* The patch of mtaoship antenno ts oFf a'27
continuous shape Llike SQuone ﬁ,ecw“:anﬁulaz‘, ciacelas
bl ulas. heragonal etc .

O—?Owk of +hecsa;, ghapes sSquase Rec | ul‘cu/
dipole. and ciacwdasr are the mosk Commonly used
Shapes ~for the patch because of ease in fabaication.

* The dieclechic constant of the substrote shou,[d;
be low (6,:2_-5) in oades tv enhance the ~F—,u'rain3

fields which aie sesponsgible ~for most of the

EH:‘P*L’?&M C.I)Lc_u—fa/t.ﬂidz? Remidlisk Pentogon



Aolvantoges
o ]
I- compact planas structivre

R. Low volume

2. Low we,'?h};

4. Low Fabatcation cost

5 Mulliple Ppolarisation (s PosSible with simple
changes in feeol Position. | |

6. caﬁe easl<b7 botteod on Laminated 4o the
metallic Surface Such as ancioft missile Ox

automotives .

7. Capable of dual and taiple *Freg/u.enéy Operation.

?Lsadvan bc%es ‘-

[+ Vv naasow Randwidth

2. Le;zz ‘3@?77 due to high Less

3. Radiation is half Space only

4. LoLo 'EF-Ficie,nc‘:y - |
poos. encl five aadiation

6. LOWw powes ’ﬁwmowzzj ca,pab'diéz/

7. pandwidth Impaoves with subshote thickness



Appli cotions :-

|- Satellite and space communication .

R. Radas and altimetess
3- High Speed gQpace Vvehicles
\
4. Tanks ancl missile Te_lame:bj

5. Feed element —foa complex antennas.

Mecha_n)Sm of Raob'a:bion'.

% The most commonly Used wicioship antenna IS
Aecéangwlaz, miaostip antenna - such a ﬁ_ea—ta.ngujm_
miciogtip antenna with & greund plane and dielechic

is shown in w{l:;gwx.e, below .
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ThRin dielechiic
subsBhodte

* The Ie.ngi”lﬁ.o-F +he. patch LS alwozis @a.aa,&e,x, thon
wid+h of the patch. The edqges with L dimension

Causesl Aesonance at its half wave/erg-fh ffz_é_guengy.



* The edges of L~ dimension aie ;La_cb.a:&rg eclges
and the ends of wW-dimension oxe mon - aadiating edges.
Cox The subshate +hickness is h and its P&m:l:éiﬁ@
s g since Hhe height of the subsbate (h) LSVLY?
Small as compased. to wa_ve,/engv‘hl these wiil be no
flold vasiakion with = . N

% Wwhen the pééch length is half of wavelength (L= 772)

the elechic field pPioduced below e ecges of L-climension
ase of opposite polarity as shown In g below .

| conducting patch
Dielechie subsiiwdze L o> 29
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* The E-ffeld lines eme,?e, out and. onpyaﬁes In
a disection movmal to the subshodte . Thus both the
Side lines aie in same direction. As the Fields are
in same phase both 99;&;&0(0(&04 togethes -

* The Aadiation ir;vl:egsl@ g0es on olecreasing as
fletldes m™move aw faom edges and g)mu,éi—cmeoaséy
2 fields change phase also.

* Foa effeckive aadiation of the miuosiﬁlp antenna,

I, The Shucture has to be half wavelength (L=2/)



2. The dielectiic subshate should be su-Hi,c?f—n’ng
thicker and with low dielectic  constant .
3. The heigh'b of the substiate shouldl be Limited
to o. faaction of wa.ve,le%?-!h .
% The cenlie or Caitrcol -f’ﬁe7aen%7 of CDfPe/LouﬁOh oF
an antenna. ts aypﬁoxima,ﬁeé ﬁlve,n by

£ = c O
ZLJ_ér

x Te obtatn -F)La?uencgt/ of operction of a patch antenna

accusotely , we shoutoll considesr "W dimension atso .

_ = [ NN\ =@
Ty J(T) ()
* Foy domtnant mode szo,nm) +he 'Fta?.o-ﬁ

operation expacasion Aeducs to

- <
f. =

2L Jg_w

* The width W Of the patch (g VE/E/ img:or(:an{;

Pasameter ag it controls the in«pai- )mpaolance, of a;n
antenno. . For a Squase pa«&éh antenna. (L =W) the
ip impedance is 3004 .

# when +the width (s necacased +the i Impedanae

decieases . The width not only contiols the ;/P 3mpadance,
but also contiols the Aadiation pa-ééan of a patch antenna.



Rodiation Pattern of Micvostyitp Antenna :

The normalized wadiation pattern Hor L=W= %/p_

n @ =0" and $ =90° plane are as shown below .

@ =0 | @ =90’

Porameters -

I. chouacleristic ImPedahca :

where N = W . W— wedth £ - +thickness
s et / /
L ,
- Beam Avec :
Boeam frea. L, 18 T 8r,
2. Divectivity :

D= A = _4_’;_?/ >4 (ov) 6dBi
Aa *



4. Radiation Resistance :

Ry = C?Off L 2 —_—
(&0 ()

5. Bandw:ilth :

RBW =~3"7'7 (j;') (N) ({;)

4. Effective fAperture :

e = Dr* = %7\2- = 7‘2
4T A

~. Effectwe Helght\:

he = ) 2R, Ao
T

Feeding _wmethods of Mtctostiip Antepna :-
v
* The Hfeedi {:echnl?ues used in the mierosThip

antenna ove divided into = types .
[ 'con{:am‘:irz? Feed
R. Non- con*f:ac%'ua Feed

|. contacting Feed -
N

% Tn +this method the patch is divectty Ffed with RF.
power ustng the microship line or co-oxial line .
* The most common(b: used contacting food methods

axe micyostrip feed, co-axial feed 08 ghown below.



Patch  Substrate patch

77 TN VAR Y

o T

centwe Feed Offget Feed inset Feed  Quaxter wore
line Feed

@) Micvostyip Feed :-

Tn this method +he feed line is divectly connected
o the edge of the patch on a cubstrate .

The width of the Sfeed line (8 Smalley compowed
with that of the Pa*t\ch :

THe advantage 5—F ustng mievostrip feed (s that
the feed line can be etched divectly on the saume
Substrate. .

i) centve Feed :-

The micyostrip is etched exoctly at the centre
of the Patch at the edge o-F-'Pa,fI:ch .

i) offset feed -

The micvostrip line 18 not at the centre of

Patch but n geneval Near the COrvner.

ii) inset Feed -

The main dmwbaCK of -Feeobn_gz antenno. ot ‘lhe,

Centre O at the Covnex end is thot cuxrent increases



from edge to the centwe and hence the ijp Impedonce ©f
anterno. increaces. To wreduce the !p Impedance the line
extencs Insiole the patch by a.ppfzropw’_a:ke, ol;svi—ance,,vv
from the edge so that 7>m7>ar. impeclance matching i
done . |

tv) Quarkter wave line Feed :-

% In this methool the tronamission line impedance
is matched with the antebho impeolance, with the help
of ®Ruaiter wave Section of line with chaia ., lmfpeolance\‘z}

* Tt acts as o c}uam‘:eur wove txansformer ond
the ifp Impedance an':.#?e, truaybex wdve Qection
beglinning Ls |

2
pr = =Z
D‘ ,/ZA

b) co-osetal Feed -

* This éechnl?u_e, LS a_lsb called Proke -Eead.

* Tn this metod the innew conductor is extended
up to wvodioting Patch -Fnroagh the substwvate and it ie
Solderved to the metwnllic patch. while the outex
conductor isg co“hnectecL to the ground Plane .

% for impedance matching i/p Impedance of the
m'tcxosd‘:wip antenno. can be adjusted bg pw*j:e;rld
Selecting feed position .



PaJ: ch

| \[ s lnner
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| < condu
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/ <« puterx conductor

substrate .
cooxtod cable

¥ THe main advantage of this technigue 1g thock the |
co- axial feed can be placed at any location jnside
patch to achieve lmpedance ma:f:ahinﬁ,

% The disadvantoge of this me thod. 18 that +he
bandwidth is vexry Mavyow. Moveover o hole. is to be

drxilted 'Ho'rou_yh Subs-'l:r&:ke ,

2) Non - contacting Feed :-

{ | , |
% T thie method the patch Is not dlivectly fed

with RF powex but instead +he RF Powex L8 Transfexed
to the path fwom the feed ! ine #hmuﬁh e(ectromoﬁne,ﬁc,

c@wpl?r&7 .

a) A'Paw%wre_ Coupled Feed -

¥ Thig '&ecf'ml?u.e, uses an elecﬁwma@qne&m QOU_PhrEj
. between o patch and a m:a_'mstnp line .

% The feed oiveuit ts (solated #vom the antenna

by a conolud:'ulg plane wWith aperture oy hole lo cated.



below the patch ot the centre .

¥ The amount of Cou.phfg varies With nge shope

and l(ocation of opertuve . Due to the lsoLo:f:wn of
the 'wad.LoJ:uE pitch and feed hne,’ +he S'Pa“rcou.s
vadiotiong ave loweved - -

* In general top cubstrate meox patch ie thick omd.
having Low diclectsic conetant while the bottom |
substrate mear micvostrip line is thin and having
3'rea,4:ew dielectric constont . |

* The maojor o[.saolvantage, 1S that 2 olielectric
Layexs need ¢p be rprofpe.réj aligned during Labrtcation.

* flso due to = sSubstrotes the ovevall thickness

Incyeases.

b Proximit coupled Feed C Indivect Fezol)

& Tn 4his methed a strip line is etched inside
the. patch but it does not touch +hé Patch .

* The gop between micwrostyp line and the.
vadiating probe pryovides oo capacitance but it coan
cancel the 'md‘.ao_tane_o, d.ddeol by the Increasing
_lenj'fh Of the cooseial cable in+the co-ovetad -;ce(;ci

metod .



nevostrip
%xn. Line >

substrate |7 T
I
Potch

2 Proximit cou:piéd +feed

b) Apesture coupled -Feed

StoTr ANTENNA

* slot antenna. IS a '}ad.:‘aﬁnﬁ element formed by o
s!ot In o metallic SU-Y?C'G\.C»G

Tt is excited by a. coaxial cable or waveguide .

Fietd conducﬁw
S'L‘zn

Infiv ke —

conciucking |
sheek

% Sk ard Complementary dipele Arbennn
* I—F the. Slot (s properly énergised vadiation oecurs
from bo-ﬂ, Sides of the sheet .

* ITf N, slot Is cut Ina_ Lowge, medal she,el; a.no(a_!xn
line. i3 Connec'l:e.d to the Point AB, +he, structure md,a,{:g,s.



