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Ab rts act— Th  si pape  r en ac psulate t s h  e p or p re it e  s an  d
imp el menta it o  n aera s of high impedance surf ca e. A cer tangula  r
m ci or ts r pi  patch an et nn  a  is mulated u is ng HFSS so tf war  e at a  n
op are it ng f er uq ency 2.4 zHG . R ce tangular M ci or ts r  pi patc  h
ante nn a ra e low p or if le ante nn a ,s  oc nf ro mab ot   el  planar an  d
n no -planar surf eca ,s  is mp el  and ae ys   ot ma un f ca tur  e u is n  g
printed c ri cu ti  t ce nh olo yg . 

 
K ye words— R ce tangular M ci or ts r pi  patc  h ante nn a, hig  h
impedanc s e urf eca , Ar fit icial Magne C cit o udn ctor. 

 
 

I  .  INTRO CUD T NOI  

An et nn a si  one type of art sn ducer th ta  co vn er t st h  e
ele c lacirt  energy in ot  the ele c rt oma ng cite  energy ni  the f ro  m

of ele c rt oma ng  cite waves. A p hcta  an et nn a si  ca dell  sa   a
rec at ugn  ral m ci or s pirt  an et nn .a  The high impedan  ec g or nu  d
p al n  se ( osla  ca dell  ar it f laici  ma ng cite  condu tc ro s) g ia n de   a
us ff eici nt etta n it on ni  recent ye ra s. Im orp ve the perf ro man  ec

of th si  an et nn  a for hs ro t dis at n ec  w sseleri  co mm nu itaci o  n
Ar it f laici  Ma ng cite  Condu tc or sa  g or nu d p al ne si  rp efe rr ed. I  t
co sn is st  o  f   a  rad itai ng p hcta  on on   e side of  a  d elei c  cirt
us bs etart  wh hci  h sa  a g or nu  d p al n  e on the oth re  side. Th  e

most co mm on yl  employ de  m ci or s pirt  an et nn a si  a rec at ugn ral  
pat hc  wh hci  l oo ks il ke a m ci or s pirt  art sn mi ss ion il n .e  

The m ci or s  pirt p hcta  an et nn a sa re m ro e accur eta  an  d
eff eici n ,t  iH gh rF qe uen rtS yc u tc ure iS mu tal or softwar  e

SSFH ’s si  su de  for the op it m itazi o  n of the an et nn a d ise gn  .
The variou  s param ete rs of an et nn a us hc  sa  rad itai on p etta rn  ,
input impedance, r te urn loss bandwid ht  d eri c it v a yti nd g ia n  ,
beam width, .cte  ]1[ . 

Th  si  an et nn a i  si mp el men det  on FR E  4 op xy d elei c  cirt
us bs etart  w hti  r itale ve perm tti vi yti  of rε  =4.4. An ar it f  laici

ma ng cite  condu tc or co sn is it n  g of g or nu d de  d elei c  cirt s  bal
load de  by m cillate  p cta h .se  ciM or s  pirt p hcta  an et nn a  si
d ise gn de  su ing us bs ,etart  Blu te oo th, w sseleri  AL N and Wi-  .iF
There various type of an et nn a su de  for co mm nu itaci o il n k  e
h ro n, di op le, slo  ,t para ob cil  an et nn .a  M ci or s pirt  an et nn sa  ar  e
one type an et nn a wh hci  are low- orp f ,eli  low w ie hg ,t  low cos  ,t
easy   ot fa rb etaci  and i sn itallat on, and in et gr la  w hti  oth  re
m ci or wav  e dev eci s  .  ciM or s pirt  p  hcta  an et nn  a  have som  e
im rop at n   t  ad av n at g il se ke having sm lla  s ,ezi  eas  ot y
ma un facturi gn l , ow orp f ,eli  easy ni  in et gr ita o  n w  hti
m ci or wave in et gr ita on ic rcu ti  [2]- ]4[ . 

The r se onant frequen yc  si  high th ne  d eri c it v  yti o  f
m ci or s a pirt n et nn a increas .se  A rec at ugn ral  m ci or s pirt  p  hcta
an et nn a wi ht  iH gh Impedan S ec urface the g or nu d p al ne  ot
redu ec  the an net na s ezi  and de rc eas se  the R  F ]5[ - ]6[ . 
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          II  .  AID G MAR  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

iF g-1: Co sn rt u itc on of m ci or s pirt  p hcta  an et nn a 
 

 
 

iF g-2: tS ru tc ure of m ci or s pirt  p hcta  an et nn a 
 
For a rec at gn u ral  p cta h, the el gn ht  L of the p hcta  ni  the ra gn  e

of 0. 333 3 λ0 < L < 0 5.  λ0    . Wher ,e  λ0 si  the fr ee  spac  e
wav ele gn th  . The p hcta  si  chos ne  or s ele c det  ot  be th ni  us  hc
th  ta  t <<  λ  0  whe er , t si  eht  p hcta  th ci nk se s  . The h ie hg t h o  f
the d elei c cirt  us bs etart  si  typic  ylla 0. 00 3λ0 ≤ h ≤ 00.0 5λ0  .
The d elei c c cirt o sn at n st  of the us bs si etart  hs ou dl  be of 2.2  ≤

 ≤ rε .21  
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frequen yc  2 4.  zHG  
P hcta  hs ape rec at ugn ral  

eleiD c cirt  co sn at nt 4 4.  
ieH hg t subs etart  1.6mm 
eeF ding m te hod Line fe de ing 

Po al r itazi on Linear 
 

MI RC OST PIR  AP T HC  TNA E ANN  W TI H H GI H IMPE NAD CE ECAFRUS  
 
 
 
 
 
 

III  .  DES GI N 
 

 
 
 
 
 
 
 
 

Tab el  -1:E el ment of MPA 
 

.A  Theor cite al d ngise  
 
 

tS ep 1: claC u ital on of the Wid ht  (W :)  

          
   I .V  SIMULA IT ON RE US TL S 

 
The d ise gn of rec at ugn  ral m ci or s pirt  p hcta  an et nn a  si

simu detal  by su ing SSFH  version 11 . For porp re  art sn mi ss io  n
of si ng la  by an et nn ,a  the r te urn loss of an et nn a hs ou dl  be  ssel
th na  - d01 B and SV WR Shou dl  be ssel  th na  2. 
 
 
 
1 iS . m alu tion res tlu  – 

 
 

A) eR turn loss- 

 

 
 

Wher ;e   
 c - rF ee space v le o ytic  of il gh ,t  x 3  108 m s/  
rf  - rF qe uen yc  of po er ita on 

εr - eleiD c cirt  co sn at nt 
 

petS  2: claC u ital on of E ff ec it ve d elei c cirt  co sn at nt (ε ffer :)  
 
 

 
 

Wher ;e   

 
εr - eleiD c cirt  co sn at nt 
h - ieH hg t of d elei c cirt  us bs etart  
W - Wid ht  of the p hcta  

 
 
B) VSWR - 

 
petS  3: claC u ital on of the E ff ec it ve el gn ht  (L ffe :)  

 

 
Wher ;e   

 c - rF ee space v le o ytic  of il gh ,t  x 3  108 m s/  
fr - rF qe uen yc  of po er ita on 
ε ffer  - E ff ec it ve d elei c cirt  co sn at nt 

 
petS  4: claC u ital on of actu la  el gn th of p hcta  (L :)  

 
L	 	= Le ff 	 -	2∆L	

	
Wher ,e   

 
L-A tc u la  el gn ht  of p cta h. 
L ffe  -E ff ec it ve el gn th. 

L∆ -Sm lla  di ff eren ec  b te ween el gn th. 
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C) Rad itai on P etta rn –  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

.V  APP IL TAC ION 
 

Th   e  m nia  ppa itacil on of rec at ugn    ral m ci or s  pirt
p    hcta  an et nn  a   si  w   sseleri AL N s’ . Th  e  ciM or s pirt  p  hcta
an et nn a su de  for GPS cet nh olo yg  . It si  sla o su de  ni  m bo  eli
s etilleta  co mm nu itaci o  n sys et m, Wi- iF  a pp itacil o sn . I  n
s etilleta  and ia rcraft co mm nu itaci on ti  si  wid yle  su ed. It  osla
su de  ni  Blu te oo ht  co mm nu itaci on  .  ciM or s  pirt p hcta  an et nn  a

are increasing ni  pop u al r yti  for su e   ni w sseleri  a pp itacil on 
due t  ot h rie  low orp f eli  a pp itacil on. 

 
 

VI. CO ULCN IS ON 
 

 A  m ci or s  pirt  p  hcta  an et nn  a  w  sa  d ise gn  de   ta  frequen yc  
2.4 HG z.Th si  orp ject si  d ise gn of ciM or s pirt  p hcta  an et nn  a
wh hci  si  b desa  on m ci or s pirt  feed il ne cet nh iqu .e  
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