CIRCULARLY POLARIZED COMPACT
MICROSTRIP ANTENNA

Paulson,‘ Sona O. Kundukulam,‘ C. K. Aanandan,’
P, Mohanan,' and K. Vasudevan'

" Micro Engineering Group

artme tof Electronics

chin University of Science and Technology -

chin 682 022, India

Received 14 March 2000
RACT: A compact microstrip antenna with circular polarizauon
tion is demomlrated. A reducuon in the required parameters for

Behicvine CP radicion imGres 1went Aseion gimrlar. This
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ERINTRODUCTION

Circnlarh ized (CP) \as find
unication irect br asting sateilite §
0 not neec i
reduce futte MM 5P

pieets like raindrops, hail, ¢ \ ‘comp:
! b provides 2 substantial reduction in i
peen discussed in the lite ire [1-3]. Modification usi

Sfor achieving CP from a triangular microstrip an

hias been presented i e literatur »and a cir

fized patch-loaded square slot antenna was discuss

5]. A compact CP microstrip antenna is presented in this
paper. Here, the compactness is achieved using a drum-shaped
structure, and CP can be obtained by appropriate selection of
central width. The proposed design requires only the
stment of a single parameter so that its construction is
impler compared to the above-mentioned antennas.
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ANTENNA DEOIGN AND EXPERIMENTAL RESULTS
th= wroposed compact drum-shaped antenna
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esonant
ircular I

ted by an elec a 50 &
edline hown in
A hape 12th 1, width
W =54 cm is fal ( ul 4.5 and
h = 0.16 cm. A microstrip f lengt cm and

W,=03cmona substrate of the same thickness and permit-
tivity is kept below the antenna to provide the coupling. It is
found that, for a central width W, = 2.4 cm, two orthogonal
resonant modes merge to produce circular polarization. By
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Figure 2 Variation of return loss with frequency
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Figure 3 Measured axial ratio against frequency

properly adjusting the feedpoint position F, (x, = 0.8 cm,
¥y = 0.8 cm) the maximum CP bandwidth is achieved.
Figure 2 shows the measured return loss against frequency
of the proposed antenna. The 2:1 VSWR impedance band-
width is 88 MHz, and the 3 dB axial ratio bandwidth is 17
MHz. By considering the center frequency at 1.68 GHz,
where a minimum axial ratio is observed, the proposed design
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Figure 4 Radiation pattern of the antenna at the center frequency
1.68 GHz. (a) H-plane patterns. (b) E-plane patterns. ——copolar,
------ cross polar
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has an impedance bandwidth of 5.2% and a CP bandwidth of
1.013%.

The measured axial ratio versus frequency is presented in
Figure 3. The W, /W ratio is the parameter which decides the
separation between two resonant frequencies, and when it
becomes 0.4444, the separation between the two frequencies
is minimum, and circular polarization is achieved.

The E- and H-plane copolar and cross-polar patterns at
the central frequency are shown in Figure 4. The copolar
patterns are almost similar to that of a drum-shaped antenna.
This microstrip antenna provides an area reduction of 42%
compared to a standard rectangular antenna operating at the
same frequency, and this accounts for its compactness.

3. CONCLUSION

A compact circularly polarized microstrip antenna is pre-
sented. This antenna uses the variation of the central width
of the drum-shaped antenna for the excitation of two orthog-
onal modes for CP radiation. The use of a single parameter
makes the proposed antenna design easily implemented with
a great reduction in area.
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fremely sharp peaks at the lateral spectral frequencies that
oincide with the real parts of the surface-wave poles. There-
fore a more sophisticated method should be utilized for
accurate integration, such as a 20-point Gaussian quadrature.
esides, the original finite integration limits effectively may
be replaced by k,/k, = —20.0 and +20.0 without causing
noticeable errors since a significant variation concentrates
between the two points. Similarly, remarkable peaks exist in
the low spectral range for the off-diagonal spectral matrix
tlements, and a major amplitude variation resides between
ky/ky = —40.0 and +40.0, which are recommended to re-
place the original infinite limits as well.
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