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Ab rts act— nI  th si  le tt re , the miniat ru i az it on ed is gn of mi orc ts r  pi
ap tch na t nne a si  erp s ne ted na d ana ly dez . By aerc it ng on tch na  d
da ju its ng VSWR , the is ze of the ro igi an l na t nne a si  cuder e f or m 
42 X30 mm   2 ot  02 X16 mm 2. Ex rep im ne tal er su tl  i dn i ac tes t ah  t

the na t nne a gi ev s w ro king dnab wid  ht o   f  514 MHz w  hti
VSWR 2< . 3 RD da ia it on ap tt re n si  bo s devre . The MPA na t anne  s
ra  e  sma  ll     ni  is ez  ,  ah  s  g oo   d dar ia it on carahc t re itsi c ,s  wid  e

dnab wid ht  ot  fu llifl  t ado y s’  wi er le ss  oc mm nu i ac it no . 
I dn ex Terms—MP ,A  ls ot , miniat ru i az it no , VSW ,R  

iD cer it v ti y. 
 
 

  .I  INTRO CUD T NOI  

An et nn a si  a tcele r laci  dev eci  wh hci  rad setai  is ng la  and ti   tca
sa  t a randu rec  wh hci  co vn er st  el tce r laci  energy in  ot

tcele or ma ng  cite  energy A  .  MPA an et nn  a  osla(  nk own sa   a
r atce ugn  ral  MPA  )   a  si  typ  e  o   f rad  oi  an et nn  a  w  hti   a  lo  w

orp f ,eli  wh hci  nac  be mo nu det  on a f s tal urf .eca  It con stsis  of  a
f al t r atce ugn  ral  sh   tee or "p cta h  "  of m ate l  ,  mo nu  det  ov re   a
al rg re  sh tee  of m late  dellac  a g or nu d   . The co mm on  yl  su e  d

m ci or ts r  pi  an et nn  a  si  a r atce ugn  ral  p  hcta  wh  hci  ar il  e k  e   a
m ci or ts r pi  transm issi on il ne. 

Wh ne  f dee  of an et nn a si  ex etic d, th ne  the an et nn a w lli  em  ti
rad itai on d tsi ribu det  s ni p eca  ni  par cit u ral  dir itce on. An et nn  a
havin   g  variou   s  param ete rs il k  e rad itai on p etta rn, inpu  t
impedan ,ec  r te urn lo  ss bandwid ht  dir itce v yti  and g ia n, b ae  m
width, is de l bo ,se  op al r itazi on .cte  ]1[ . 

There es ver la  type of an et nn  a  u des  for co mm nu itaci on il k  e
h ro n   .  iD op le   ,  ls o    ,t para ob   cil  M. P   A  hav   e  mer   sti  il k  e
low- orp f ,eli  low w ie hg ,t  lo c w o ,ts  ysae  ot  fa rb etaci  an  d
in itallats on  ,  an  d  in et grab  el  w   hti oth  re  m ci or wav  e  dev eci s  .
Due ot  th ese  mer sti , th si  are u des  ni  m bo eli  rad oi  and wir ele  ss
co mm nu itaci on sy ets m ,s  radar ,s  m a elissi pp itacil on ,s  cte  .
Theref ro ,e  an et nn a min tai ur itazi o si  n  na  im rop at nt sa p tce   ni
wir ssele  co mm nu itaci o  n  sy ets m .s  eH n ec  the requiremen   t fo  r
redu dec  an net na ezis  h i sa ncr ae des  guh yle  ov re  the p tsa  y ae r  s

]2[ - ]4[ . 
Examples of the m ci or ts r a  pi n et nn a min tai ur itazi o  n  suc  h

 sa  ls o itt gn  ,  u is n  g  h  fla  cu a     t n  d  hig  h  d tcelei r  ci  m eta r  lai
sub ts r  .eta  A   osl u is n  ,SGD  g  BE cet  G nh ique  ,  th  e
min tai ur itazi on of p hcta  an et nn a nac  be od ne ]5[ - ]6[ . 

 
 
 

  .II  AID G MAR  
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig-1: Con ts ru itc o  n  of m ci or ts r pi  p hcta  an et nn a 
 

 
 

Fig-2: tS ru tc ure of m ci or ts r pi  p hcta  an et nn a 
 
For  a r atce ugn ral  p cta h, the el gn ht  L of the com op nen  t shou dl  
be λ0 3/  < L < λ0/2. Whe er , 0λ  t si he fr ee  sp  eca wav ele gn th. 
The p hcta  si  cho nes  ot  be th ni  su hc  th ta   t <<  0λ (where t si  eht  
p hcta  th ci nk .)sse  The h ie hg t h of the d celei tr ci sub ts r  eta  si  
typic  ylla  00.0 3 0λ  ≤  h ≤  0.0 5 λ0. There are various 
m eta r slai  th ta  nac  be used sa  sub ts r eta  o  f m ci or ts ri  p an et nn  a  
and th rie  d tcelei r ci  con ats n st  shou dl  be o  f  .2 2 ≤  ε r ≤  

21 . 
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aP ramet re s Ca cl lu ta ion 

Oper ita ng frequency 5.5 HG z 

tceleiD r ci  cons at nt .4 4 

Sub ts r eta  hei hg t 6.1 mm 

Sub ts r eta  el gn ht  and wid ht  02 mm X 61 mm 

P hcta  el gn ht  and wid ht  21 mm X 01 mm 

deeF  il ne el gn ht  and wid ht  5.6 mm X3mm 

 

 
 
 

  .III  DE IS GN 
 

P hcta  shape R atce ugn al r 
Frequency 5.5 HG z 

tceleiD r ci  cons at nt .4 4 
ieH hg t sub ts r eta  6.1 mm 
eeF ding method Line f ee ding 

Po al r itazi on Lin ae r 
Ta elb  - :1 elE m tne  of MPA 

 
A. Theo citer al de is gn 

 

 
petS  1: C cla u ital on of the Wid ht  (W): 

The wid ht  of the M ci or ts r pi  p hcta  ante nn a si  given 
as: 

 
 
 
 
 

Wher ;e  

 
 

 
 
 
 
 
 
c - Fr ee  sp eca  v le o ytic  of il hg ,t  3 x 108 m s/  
rf  - Frequen yc  of po er ita on 

εr - tceleiD r ci  cons at nt 

 
 

Ta elb  - :2 iD m isne on of MP  A

.VI  IS MULATION RE US TL S 

The is mu detal  r se u stl  o a f n et nn a are measur de  u is ng  SSFH
ver is on- 11  .  For porp re  transm issi on of is ng la  b a y n et nn ,a  th  e
S1  1  param  rete  o a  f n et nn  a  shou  dl  b  ssel  e  th  na  - d01  B  an  d

SV WR Shou dl  be ssel  th na  2. 
 

.1 iS m lu ta ion tluser  eb of er  er cud tion 
petS  2: C cla u ital on of E ff itce ve d tcelei r ci  con ats nt (ε ffer )  :

The e ff itce ve d tcelei r ci  con ats nt si : 
 
 
A   .  R itcelfe on Co eiciffe nt-1 

 
 

 
 

Wher ;e   
εr - tceleiD r ci  cons at nt 
h - ieH ght of d tcelei r ci  sub ts r eta  
W - Wid ht  of the p cta h 

 
petS  3: C cla u ital on of the E ff itce ve el gn ht  (L ffe )  :

The e ff itce ve el gn ht  si : 
 

 
 

Wher ;e   
c - Fr ee  sp eca  v le o ytic  of il hg ,t  3 x 108 m s/  
fr - Frequen yc  of po er ita on 
ε ffer  - E ff itce ve d tcelei r ci  cons at nt 

 
B. SV WR 

 
petS  4: C cla u ital on of tca u la  el gn ht  of p hcta  (L)  :

The tca u la  el gn ht  si  bo iat n de  by:	
L	=	Le ff 	 -	2∆L	

	
Where,  

L-A tc u la  el gn ht  of p cta h. 
L ffe  -E ff itce ve el gn th. 
∆L-Sm lla  di ff eren ec  b te w nee  el gn th. 
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aP rameters Be of er  er cud tion A tf re  er cud tion 

R te ur  n  loss d( B) - 200.02 8 - 0.32 3 

SV WR .1 7 .1 2 

Bandwidth M( Hz) 14 5 81 5 

iD r itce vity d( B) 6.1 53 0 0.2 168 

eziS  redu itc on( )%  - .73 5 

 

C. riD ytivitce  
 

 
 

 
 

.2 iS m lu ta ion tluser  tfa re  er cud tion 
 
 

B.    R itcelfe on Co eiciffe nt-1 

 
 

B. SV WR 
 
 
 
 
 
 
 
 
 
 
 
 
 

C. riD ytivitce  

 
 
 
 
 
 
 
 
 
 
 
 
 

Ta elb  -3: tluseR  analy sis  
 
 
 

.V  A PP L ACI TION 
 

The MPA u des  fo G r PS sa  w lle  sa  RADAR. I si t  a  osl
u es uf l  ni RFI ,D  Wi-M xa  a pp itacil on .s  In etilletas  and aircraf  t
co mm nu itaci o i  n t si  wid yle  u es d. It osla  u des  ni  Bluet oo  ht
co mm nu itaci on  .  And osla  ni  3G co mm nu itaci o  n  sy mets  an  d
for m bo eli  co mm nu itaci o t  n h si  an et nn a si  wid yle  used.MP  A
w hti  5.5 zHG  frequen yc  sp yllaice  u des  for WLA .N  

 
 

VI. CO CN L ISU ON 
 

Origin la  ezis  ( 61 X 21 mm2) an  d min tai ur sezi  s  ezi
( 21 X 01 mm2 .)  T uh s o, n m do ifyin   g  m ci or ts r pi  p hcta  an et nn  a
ta  .5 5 zHG  op iss b el   ot redu ec  ezis  up   ot  5.73 % w  hti

e hn an ec ment ni  dir itce v ti y. 
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