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Linearly polarized wide-band microstrip antenna
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A b strac t A new  patch  geom etry, o rig inally  proposed for com pact m icrostrip  patch antenna, has been investigated experim entally  and 
through com pu ter s im ula tion  for b roadband operation  it has been found that for a given feed position the antenna offers a 2 . I V SW R bandw idth  
o f 6 76% , w h ich  is g rea te r than  th ree  tim es the bandw id th  o f  a conventional rectangular m icrostrip  patch antenna The antenna is linearly 
polari/^d w ith  3 dB  bcam w id th  -7 5 ° .

k e y w o rd s  . M icrostrip  an tenna, V SW R  bandw id th , com puter sim ulation 
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1. In t ro d u c t io n

In a recent c o m m u n ic a tio n  [ 1 ], a  c o m p a c t m ic ro s tr ip  an te n n a  

has been re p o r te d . In th e  sa id  p a p e r  th e  a u th o rs  u sed  a  p a tc h  

geometry w h ich  g a v e  th e  c o n v e n tio n a l re c ta n g u la r  m ic ro s tr ip  

antenna c h a ra c te r is tic s  w ith  a  p a tc h  d im e n s io n s  m u ch  sm a lle r  
I 3.s%) th an  th a t u se d  fo r re c ta n g u la r  m ic ro s tr ip  a n te n n a  o f  

the same re s o n a n t f re q u e n c y . T h e  sam e  g e o m e try  h as b e e n  

utilized h e re  to  re a l iz e  b ro a d b a n d  c h a ra c te r is tic  by a  s im p le  

coaxial feed  c o n n e c te d  a t a  su ita b le  lo ca tio n .

A n te n n a  c o n f ig u r a t io n  a n d  d e s ig n

The d e ta ils  o f  th e  d e s ig n  o f  th e  p ro p o s e d  a n te n n a  is as

described :

In itially  a  re c ta n g u la r  p a tc h  o f  s id e s  {W -  2 .2 6  cm , L = 

- cm, re so n a n t f r e q u e n c y  =  5 G H z )  is ta k e n  [2]. F ro m  th e  

patch are re m o v e d  tw o  is o sc e le s  r ig h t a n g le d  tr ia n g le  (A E C  

and B FD ) o f  d im e n s io n s  b a se  =  />, h e ig h t =  U2 a s  ah o w n  

tn Figure 1. T h e  p a tc h  is  fe d  a t a d is ta n c e  o f  2 /3  o f  an y  o f

F e e d  p o in t

I. G eom etry  o f  the proposed  linearly  polarised  w ideband m icrosU ip 
“Vienna R esonent frequency  (F r.) -  5.0 G H z, -  2 50. substrate  thickness 

-  0 1524 cm . A B  =  C D  =  2.3 cm , A C “  B D  -  2 cm.

th e  s id e s  A E , C E , B F  p r  D F  fro m  th e  re s p e c tiv e  c o m e rs  ie. 
A , B , C  an d  D . T h e  su b s tra te  th ic k n e ss  is h 0 .1 5 2 4  cm  an d  

re la tiv e  d ie le c tr ic  c o n s ta n t £r =  2 .5 .

3 . E x p e r im e n ta l  m e a s u r e m e n t

T h e  im p e d a n c e  p a tte rn  o f  th e  a n te n n a  h a s  b e e n  m e a su re d  

u s in g  H P  8 4 1 OB n e tw o rk  an a ly z e r. T h e  im p e d a n c e  is

sh o w n  in F ig u re  2. T h e  2 : 1 V S W R  b a n d w id th  is se e n  to

F ig u re  2. Im pedance pattern o f  the antenna.
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Rddialion pattern of C**-bancl compact micrustrip antenna Frequency — SO GHz , Incident E-field vertical
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Figure 3. Radiation pattern of the antenna

be  6 .7 6 %  o f  th e  c e n tre  f re q u e n c y  an d  th e  sam e  is a c h ie v e d  

w ith o u t an y  m a tc h in g  n e tw o rk . T h e  ra d ia tio n  c h a ra c te r is tic s  

o f  th e  a n te n n a  h a v e  a lso  b e e n  m e a su re d . T h e  c o -p o la r  p a tte rn  

is sh o w n  in F ig u re  3. F ro m  th e  F ig u re  3, it can  b e  seen  th a t 

th e  c o -p o la r  ra d ia tio n  p a tte rn  is b ro a d  h a v in g  3 dB  b c am w id th  

o f  7 5 " . T h e  c ro s s -p o la r  c o m p o n e n t is d o w n  b y  > 10  dR  in 

th e  b ro a d  s id e .

4. Simulation results

T h e  sa id  a n te n n a  ra d ia tio n  c h a ra c te r is tic s  h av e  b e e n  s im u la ted  

u s in g  H F S S  fro m  A N S O F T  C o rp o ra t io n  T h e  g e o m e try  u se d  

fo r  p e r fo rm in g  th e  s im u la tio n  is as sh o w n  in F ig u re  4 T h e

Figure 4. Geometry used to perform the Simulation

s im u la te d  fa r  f ie ld  p a tte rn s  a rc  sh o w n  in F ig u re  5. It c a n  b e  

se e n  th a t th e  s im u la tio n  re su lts  m a tc h e s  w ith  th e  m e a s u re d  

c o -p o la r  p a tte rn .

Antenna Gain in dH vs Theta at 5 GH/ 

0

Figure S. Simulated for Held piillcrn

5. Conclusions

The proposed antenna can be used as a broadband Imearl) 
polarized antenna. By modification of patch gcometiy i 
suitable location of feed, the antenna gives relatively larff 
2 :1 VSWR bandwidth without any additional matching 
network.

References

fl] Jacob George, C K Anandan, P Mohanan and K G Nair ttH
Trans Antennas Propagal 46 1712 (1998)

|2] 1 J Bhal and P Bhartia Microstrip Antennas (Derham
House) (1981)


