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rciM o pirts  hctaP  etnA n an  htiw  ireP odic S rt u erutc  
 
 

B lah e  ,ahsraV oar B erahco  Anuj  ,a D elavah  Ai hs w ayra  
 
 

Ab rts act— nI  today s’  oc mm nu ci a it on sy ts e  m ante nn a ra e th  e
mo  ts tnatropmi  tnenopmoc  rof   gnitaerc noitacinummoc  link  .
M ci or ts r pi  ante nn a si  rev   y  useful    ni mobile a pp li ac it on an  d
other a pp li ac it on b ace u es  of the ri  weight an l d ow powe  r
ha dn ling ac p ca ti y. M ci or ts r  pi patc  h ante nn a  s h va e un mbe  r of 
ad av ntages lik l e ow p or if le, b aor d is de ar dia it on, low oc ,ts  low 
weigh  t an  d oc nf ro mabil ti y. nI  th si  paper we uses m rci o ts r pi  
patc  h ante nn  a w  hti ec nte f r er uq ency at 2.4 HG z and de is gn 
p re iod ci  ts ructur  e op are te ni d  the f er uq ency ar nge at 2.4 HG z ot  
imp el ment th  e a pp li ac it on of EB  G ( elE ct or magne cit  ba dn -
gap ts) ructur  e o  n ante nn a. tA  p ra cit ular f er uq enc ei s, they 
p vor ide  a rez o deg er  e hp a s es h tfi  for er elf cted plan w eva s and 
e ff ce it ve ca st  as hig i h mpedance surf eca . Th   e  p re iod  ci
ts ructur  e ra  e now m ro  e a tt car it ng m ro e a tt en it on f ro m 

aca dem ai  and in ud ts rial as Hig I h mpedance Surf eca (H )SI  o  r
Ar fit icial Magne C cit udno ct ro A( M r )C efl ce t ro . 

 
nI dex eT rms— elE ct or magne cit  Band aG p E( BG ,)  M ci or ts r pi  

Patch Ante nn a, Ar fit icial Magne cit  C udno cto A( r M .)C  
 

I  .  INTRO CUD T NOI  

A condu tc o  r by wh hci  ele c rt oma ng cite  wav se  are sent ou  t
or rec ie ved, co sn is it ng co mm on yl  of a w eri  or s te  of w eri . ]1[  A
m ci or pirts  p hcta  an et nn a are wid  yle su de  ni  co mm nu itaci o  n
dev eci  due ot  sti  sm lla  s ,ezi  th ni  orp f eli  confi ug r ita o sn l , o  w
cost and conf ro m ti y  . In th si  paper, the effect of th  e
charac et ris  scit of a p hcta  an et nn a(g ia n  , bandwidth a , n  d
rad itai o   n p etta rn) se pec yllai  o  n  los  s  r te urn  ,  b   y su in t  g w  o
di ff erent fe de ing op ints. I  f  w i  e ncreases the th ci nk sse  o  f
us bs  etart or su e the us bs tart e  s w hti  high d elei c cirt  co sn at nt  ,

we can il m ti  the porp ag ita on of us rface wav se . 2[ ] 
A condu itc n   g  s pirt  si  co nn ec   det  to the edg  e o t f h  e

mi orc s pirt  p cta h. The condu itc n  g s pirt  si  sm rella  ni  wid ht   sa
compar de  ot  the p cta h. ]3[ Condu itc v  yti of m ci or s  pirt

art sn mi ss io il n ne and g or nu d p al ne si  very high (typ  yllaci
c ppo er) The anoth re  name for .m ci or s a pirt n et nn a si  “p  hcta
an et nn ”a  On  e  o  f  th  e  mos  t  su e uf a  l n et nn sa   ta  m ci or wav  e
frequen seic (f> 1 HG )z .It usu ylla  co sn is st  o  f  a m late  “p cta h  ”
on top of a g or nu d de  d elei c cirt  us bs etart  .The p hcta  m ya  be  ni
a var ytei  of hs ap ,se  but rec at ugn ral  and ic rcu ral  are the mos  t
co mm on .]4[  

ciM ros  pirt p hcta  an et nn a si  consist of us bs etart  b te wee  a n
g or nu d p nal  and p cta h. The us rface wav se  redu ec  the an et nn  a
eff eici n a yc nd g ia n. We are su ing SFH S( iH g    h  rF qe uen  yc

iS mu tal ro ) software[6 .]  
SSFH  si  the one of the im rop at nt software t oo l su e for an et nn  a

d ise g a n nd d ise g  n o  f  comp xel  RF ele c rt on ci  ic rcu ti  ele men  t
us hc  sa  f retli  art sn mi ss io il n ne and packagi gn . In m ci or s  pirt

p hcta  an et nn a w hti  peri do  ci s rt u tc ur ot e  redu ec  the us rfac  e
wave porp ag ita on ]7[ . 
The ele c rt oma ng  cite band g pa  s rt u tc ur se  are peri do ci  or d or 

 
ho el  type s rt u tc ure th ta  orp vide ex ert m yle  hs arp rejec it on an  d
minimu art m sn mi ss ion of pow re  ov re  the band of frequen  yc

]5[ . 
 
 

II  .  DIAG AR M 
 

 
giF  1 rtS: u tc ure of m ci or s pirt  p hcta  an et nn a 

 
The rp imary go la  of m ci or s pirt  p hcta  an et nn a si  ot  d ete rmin  e
the us bs etart  and p hcta  dime sn ions nec se sary ot  d ise gn th  e
an et nn a ov re  the specif ci  frequen yc  band. There are di ff eren  t
typ se  of p hcta  are gener ylla  su de  il ke squar ,e  rea atc ugn al r  ,
ic rcu al r, airt ugn ral  an ille d p .lacit  The d elei c cirt  co sn at nt o  f

the subs etart  rЄ  si  typ yllaci  ni  the ra gn e 2.2< rЄ < 21 .for g oo  d
an et nn a perf ro man ec  a th kci  d elei c cirt  us bs etart  have lo  w
d elei c cirt  co sn at nt hen ec  ti  orp vide b rette  eff eici n yc  and g oo  d
bandwidth. 
 

III  .  DES GI N 
 

 
Fre uq ency 2.4Ghz 

hS ap  e of pa hct  R ce at ngu ral  
F ee ding met oh d M rci o pirts  l ni  e f ee ding 
Height s bu rts a et  1.6mm 

iD e el c rt i  c c no ts ant 4 4.  
 
 
 

A  .  Theor cite al iseD gn 
 

 
petS  1: c cla u ital on of width  :

Wid ht  of an et nn a si  giv ne  by 
 
 
 

 
 

 
 
 
Wher ;e  

C-fr ee  space v le o ytic  of the il ght 3= * 01 8m s/
 

fr- rF qe uen yc  of po er ita on 
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MI RC OST PIR  AP T HC  TNA E ANN  W TI H PE DOIR IC ST ERUTCUR  
 

 

 
 

 
 

 
 

 
  
 

Єr - 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  :)

The effec it ve d elei c cirt  co sn at nt si  giv ne  by 

 
 

Wher ;e   

 
εr – d elei c cirt  co sn at nt 
h-h ie hg t of d elei c cirt  us bs etart  
W-wid ht  of p hcta  

 
petS  3: c cla u ital on of e ff ec it ve el gn ht  (L ffe  :)

The effec it ve el gn ht  si  giv ne  by 
 
 
 
3) Rad itai on p etta rn 

 
Wher ;e   

 c – fr ee  space v le o ytic  of the il ght=3 x 108 m s/  
fr – frequen yc  of po er ita on 
ε ffer  – effec it ve d elei c cirt  co sn at nt 

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

The actu la  el gn ht  si  giv ne  by 
L=L ₑ ff -	2∆L	

	
Wher ,e   

 
L-actu la  el gn ht  of p hcta  
L ffe  –effec it ve el gn ht  

L∆ -sm lla  di ff eren ec  b te ween el gn ht  
 
 

I  .V  SIMULA IT ON RE US LT 
 

 
1  )  SV WR R se u tl  

 
 

 
 
 
 

2  )  R te urn loss 

 .V  A PP LI AC T NOI  

ciM or s  pirt p hcta  an et nn a si  su de  ni  m bo il  e s  etilleta
co mm nu itaci on. It si   osla su ni de  w sseleri  AL N,GPS sys et m  .

ciM or s pirt  p hcta  an et nn a si  su e ni  d eri ct orb adcast elet vision  .
It si  su e ni  Blu te oo ht  a pp itacil on. 
 

 .IV  CO CN L SU NOI  

We w lli  oporp se m ci or s pirt  p hcta  an et nn a w hti  peri do  ci
stru tc ure ot  redu ec  the us rface wave porp ag ita on. By redu ic n  g
us rface wave we can ab el  ot  im orp ve the an et nn a param ete r  .

The d ise gning of m ci or s pirt  p hcta  an et nn a w hti   SSFH
software si  comp etel d. 
 

IV I  .  ACKNOW EL DGMENT 

We wou il dl ke ot  ex rp  sse our gr tita ud t e o lla  those wh  o
h le p de  us ot  comp t etel h si  w ro k. We want ot  tha kn  s
P or f M. rs V. .M.Dhed  e for h re  con it nuous h ple  and gene or u  s
sa sis at n .t  She h le p de  ni  a orb da  ra gn e of i uss e f or m giving m  e

d eri c it on, h le ping ot  find solu it o sn , ou ilt ng the requ eri ments  .
We are osla  gr eta uf l ot  our fam  yli members and our fr ei nd  s
for th rie  co sn at nt encouragemen ,t  ex et nd de  co- po er ita on an  d
h le p. 
 

REFERE CN ES 

1[  ]  John W yeli  & Sons  , A“ n et nn a the ro y an la ys si  an  d
d ise gn ”,  Co sn at n it ne A B ala n si   , Inc 7002, . 



981  www eji. rm c. om 

na gnireenignE ni snoitacilppA dna sdnerT gnigremE no ecnerefnoC lanoitaN ( secneicS d NOCJ - )7102  
                9432 :NSSI ,tnemeganaM dnA hcraeseR gnireenignE fo lanruoJ lanoitanretnI - eussI laicepS ,8502  

 

 

 

 
2[  ]  P.Bacc ra lle i, P.Burghi ng o ,il  .F Rezza, .a  

,illaG P.Lampar llei o, .S  Pa ra ulo ott  and .G  laV re io  ,
“ iD spersive An la ys si  of Wide-Bandstop Compact BE  G

ciM or s pirt  Lin se  for iF l ret  A pp itacil on ,”  I TOMS  7002 . 
3[  ]  J H. uang and R.J.Pog ro zel ks ,i ”A ka-band m ci or s  pirt

ref tcel  a rr ya  w hti  le ement having var ai b el  or itat o  n
a gn ”,sel  I EEE  Tra sn .An et nn a P por ag eta , ,ttel  Vo .l 64 ,no. 
5, pp . 56 0- 656 ,m ya  8991 . 

4[  ]  aH n- neiN  L ni  and c nuh - hC i Ta gn , “An la ys si  and d ise g  n
for high g nia  an et nn a w hti  peri do ci  s rt u tc ur ”,se  PIER  S
On il ne. OV L.6 ON. 2. , 0102 . 

5[  ]  Anderson T ,N  iD rec it on la  coup rel  d ise gn nomograms  ,
ciM or w J ( SU A), 9591(2 )  , pp 34- .83  

6[  ]  aY gn , “ tcelE or ma ng cite  band g pa  s rt u tc ure ni  an et nn  a
e gn ine re i gn ”,  The Cam rb idge RF and ciM or wave ser  ,sei

weN  Y ro k, 9002 . 
7[  ]  iK n-Lu oW gn , “ Compact and orB a bd and ciM or s irt p 

An et nn a”, John W yeli  & Sons page 
un mber:12- 41 ,ISB :sN  0- 74 1- 71714 -3, 2002 . 


