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Attorney Docket No. 80192
WIDEBAND TRAVELING WAVE MICROSTRIP ANTENNA

STATEMENT OF GOVERNMENT INTEREST
[0001] The invention described heréin may be manufactured and
used by or for the Government of the United States of America
for governmental purposes without the payment of any royaltieé

thereon or therefore.

CROSS REFERENCES TO OTHER PATENT APPLICATIONS

N/A

BACKGROUND OF THE INVENTION
(1) FIELD OF THE INVENTION
[0002] The presént invention is directed to microstrip
antennas, and more specifically to a microstrip radiator that
has wideband capabilities.
(2) DESCRIPTION OF THE PRIOR ART
[0003] In the past, microstrip antennas have been used in
numerous forms and applications, but all of them suffered from
the limitation imposed by their inherent narrow bandwidths. In
situations where wideband performance (more than 5-10%) was
required, micrdstrip antennas of differing sizes had to be

stacked or interlaced in order to try to provide the proper band




coverage for the application. This led to antennas that were
large, had complex feed configurations, and were very expensive
to produce and operate. One of the basic charactériétics of a
microstrip antenna that limits its bandwidth is its resonant
behavior; The resonance of a normal antenna, due to the
reflection of the electric curfent wave at the open-circuited
ends of the antenna causes a standing wave of electric current
té form along the antenna structure. This’étanding wave can
only be efficiently supported when the antenna’s length is a
multiple of a half wavelength (for center-fed dipole antennas).
As the antenna’s length moves away from these select
wavelengths, the antenna Qill not operaﬁe efficiéntly, hence
limiting its bandwidth. What is needed is an antenna that
provides greatly improved bandwidth performance over currént
‘microstrip antennas, without the cumbersome task of having to
stack or interlace antenna‘elements of different sizes in order

to achieve wider band widths.

SUMMARY OF THE INVENTION
[0004] It is a general purpose and object of the present
invention to disclose a microstrip éntenna that achieves |
superior bandwidth performance.
f0005] It is;a further objectbof this ipventién to achieve

superior band width performance by suppressing the resonant




behavior of the midrostrip antenna through distributeq reactive
loading.

[0006] The above objects are achieVed with the present
invention by propagating a traveling wave of electfic current
along a microstrip antenna structure rather than a standing
wave. By loading an antenna with a series of capacitive gaps of
the correct values, the shape of the electric current
distribution can be tailored to suppress the resonant properties
of the antenna. .A microstrip antenna having a “bullé—eYe
target” structure comprised of a central disk and concentrically
larger capacitively coupled annular sections will failor the
shape of the electric current distribution to.achieve a

suppression of the resonant properties of the antenna, thereby

increasing the antenna bandwidth.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] A more complete understanding of the invention and
many of the attendant advantages thereto will be readily
appreciated as the same becomes better understood by reference

to the following detailed description when considered in

_ conjunction with the accompanyiné drawings, wherein like

reference numerals refer to like parts and wherein:

[0008] FIG. 1 is an illustration of the top view of a

microstrip antenna with a “bulls-eye target” structure;




[0009] FIG. 2 is an illustration of the side cross-sectional
view of a microstrip antenna with a “bulls-eye target?” structure
affording a view of the annular sections embedded beneath the

- surface of the dielectric.

DETAILED DESCRIPTION

[0010] .Referring to FIG. 1 and FIG. 2, theré is shown a
microstrip patch éntenna 10 having a “bulls-eye target”'
configuration. The antenna consists of a center disk 12, which
is a conductor, positioned on a dieiectric substrate 14. The
‘dielectric substrate is positioned on a ground plane 18. The
‘antenna also consists of annular sections 16 each having a
different diameter. Each annular section 16 is also a
conductor. 'The annular sections'16 are situated both on the
surface of'thetdielectric substrate 14 and embédded beneath the
surface of the dielectric subsfrate 14. The size of the annular
secfions 16 depends on the frequency of‘the aﬁtenna. Typically,
a minimum of 5 or 6 segments are.needed to create enhanced
bandwidth, the greater the number of'segments, the greater
potential for increased bandwidth. The annular sections 16 are
arranged in a progressively concentric pattern starting from the
center disk 12 such that each annular sec£i§n lG»on the surface
of the dielectricAsﬁbstrate 14 overlaps neighboring‘annﬁlar

sections 16 embedded in the dielectric substrate 14. Typically,




an annular section 16 is buried on the order of thousandths of
an inch in the dielectrié substrate 14. However, how deeply
embeddéd.the annular sections 16 are depends on the type of
dielectric material used, the sizé of the antenna (which depends
on the frequency of the antenna), and the amount of capacitance
needed, which depends on both the frequency of operation and the
size of the antenna.

[0011] The center disk 12 of.the'aﬁtenna 10 is connected to a
cdaxial probe feed 20. Energy is launched in a radialvdirection
from the center disk 12 and passes througﬁ a series of
bapacitive gaps 22; The capacitive géps 22 are formed due to
the overlapping annular sections 16‘and-serve to capacitively
couple the annular séctions 16. The capacitance of these gaps
22 is chosen éo as to provide a decreasing - amount of capaéitance
as the electric current wave travels in a radial direction
outward and away from fhe center disk 12, thereby producing a
radial traveling wave of current. The size of the capacitive
gaps 22 depends on the amount of cépacitance needea, which in
turn depends on the size of the anténna, which in turn depends
on the operating frequency. The capacitance is contfolled by
the amount of oveflap in the annular sections 16. .In one
 embodiment, the capacitance of the gaps 22 decreased
exponentially_for each successive gap 22 moving outwardly and

away from the cénter'disk 12. As a géneral rule, however, the




‘capacitance in the gap between the center disk 12 and the first
annular segment should be the largest capacitance. The
;cepacitance in the gep between the first annular segment and the
second annular segmeﬁt shoold be the Secood largest capacitance.
This pattern continues with.each successive gap 22 in a
direction away from the center disk 12. The capacitance of each
gap 22 may decrease by the same or variable proportions
depending on the desired effecf.
[0012] Loading the antenna 10 with a series of capacitive
gaps 22 causes the magnitude of the electric current wave to
oecrease as the wave propagates in a radial direction away from
the center disk 12. At fhe edge of the outermost annular
section 16 there is little energy remaining in the electric
current wave to be reflected back.toward the coaxial probe feed
20 to produce a standing wave. .The effect of this.new electric
current distribution is a significant increase in the bandwidth
of the antenna.
[0013] While it’is apparent that the,iliustrative embodimente
of the invention disclosed herein fulfill the objectives of the‘
present invention, it is appreciated that numerous modifications
and other embodiments.may be devised by those skilled in the'
art;.Additionally; feature (s) and/or element(s) from any
embodiment may be used singly or in combination with other

embodiment (s8) . Therefore, it will be understood that the




appended claims are intended to cover all such modifications and

embodiments, which would come within the spirit and scope of the

present invention.




Attorney Docket No. 80192
WIDEBAND TRAVELING WAVE MICROSTRIP ANTENNA -

 ABSTRACT

The present invention by‘propagatés a traveling wave of
electric current along a microstrip antenna structure rathef
than a standing wave. 'By loading an antenna with a series of
capacitive gaps of the correct values, the ;hape of the electric
current distribution can be téilored to suppress the reéonantl
properties of the antenna, sbecifically the standing wave of
electric curfent that norﬁally.forms aiong the anténna
structure. A microstrip antenna having a “bulls-eye térget”
structure comprised of a center disk and concentrically larger
capacitively coupled annular sections will tailor thé shape of

the electric current distribution to achieve a suppression of

‘the resonant properties of the antenna, thereby increasing the

antenna bandwidth.
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