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ANTENNA IN A WIRELESS SYSTEM 

FIELD OF THE INVENTION 

The invention relates to an antenna in a Wireless receiving 
system, including a Wireless microphone. 

BACKGROUND 

With Wireless microphones, one or more antennas are 
often mounted to the outside of the chassis and/or have ports 
into Which external antennas can be connected directly or 
via RF (radio frequency) shielded cabling. In order to be 
optimally matched to varying transmitter polariZation direc 
tions and environmental conditions, external antennas With 
rotating attachments to the receiver chassis are typically 
used, thus alloWing the user to orient the antennas for 
optimal reception. HoWever, this approach is costly, result 
ing in mechanical complexity and reliability concerns. A 
user typically does not knoW hoW to orient the antennas 
properly and can actually degrade reception if the user 
selects a poor orientation. Moreover, an externally mounted 
antenna is prone to be disturbed from the desired position or 
even damaged. 

BRIEF SUMMARY OF THE INVENTION 

With one aspect of the invention, an antenna supports a 
Wireless receiving system. The antenna includes an opened 
segmented component that is electrically coupled to a 
printed circuit board and a capacitive top loaded component 
that provides a capacitive load. 

With another aspect of the invention, a capacitive top 
loaded component is situated aWay from a ground plane of 
a printed circuit board of a Wireless receiving system Experi 
mental data suggest that by doing so, the capacitive coupling 
is reduced, and consequently the required voltage standing 
Wave ration (V SWR) is maintained over a broad operating 
range. 

With another aspect of the invention, the vertical pro?le 
of the antenna is reduced suf?ciently so that the antenna can 
be internally located in the same enclosure as the printed 
circuit board that supports a Wireless receiver. 

With another aspect of the invention, a capacitive top 
loaded component includes a closed shape that provides a 
capacitive load. The capacitive load enables the antenna to 
support a larger operating frequency range and to have 
smaller dimensions With respect to another antenna Without 
a capacitive load. 

With another aspect of the invention, the capacitive top 
loaded component is horiZontally oriented With respect to 
the printed circuit board. 

With another aspect of the invention, a method provides 
an antenna in a Wireless receiving system by cutting a Wire 
to a desired length and shaping a portion of the Wire into a 
closed shape. The closed shape is positioned aWay from a 
ground plane of the printed circuit board. In order to tune the 
antenna to operate With a desired characteristic (e.g., Within 
a VSWR criterion), the closed shape may be modi?ed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing summary of the invention, as Well as the 
folloWing detailed description of preferred embodiments, is 
better understood When read in conjunction With the accom 
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2 
panying draWings, Which are included by Way of example, 
and not by Way of limitation With regard to the claimed 
invention. 

FIG. 1 shoWs a functional diagram of an antenna in 
accordance With an embodiment of the invention; 

FIG. 2 shoWs dimensional aspects of a loW-band antenna 
in accordance With an embodiment of the invention; 

FIG. 3 shoWs dimensional aspects of a high-band antenna 
in accordance With an embodiment of the invention; 

FIG. 4 shoWs a right-oriented antenna and a left-oriented 
antenna that are packaged in an enclosure in accordance 
With an embodiment of the invention; 

FIG. 5 shoWs variations of a closed shape formed by the 
capacitive top loaded component in accordance With an 
embodiment of the invention; 

FIG. 6 shoWs a VSWR response of a loW-band antenna in 
accordance With an embodiment of the invention; and 

FIG. 7 shoWs a VSWR response of a high-band antenna 
in accordance With an embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 shoWs a functional diagram of Antenna 101 in 
accordance With an embodiment of the invention. Antenna 
101 includes open segmented component 103 and capacitive 
top loaded component 105. Antenna 101 is electrically 
connected to printed circuit board (PCB) 109, Which sup 
ports a Wireless receiving function (eg a Wireless micro 
phone receiver), at conductive connection 111. With an 
embodiment of the invention, conductive connection 111 is 
a soldered and/or socketed connection. 
As shoWn in FIG. 1, capacitive top loaded component 105 

comprises a closed shape, e.g., a trapeZoid. HoWever, other 
embodiments of the invention may incorporate a different 
closed shape, e.g., square, triangle, or circle as shoWn in 
FIG. 5. In an embodiment of the invention, the closed shape 
is formed by bending a portion of a Wire and connecting an 
end of the Wire to a point (conductive connection 107) 
betWeen the ends of the Wire. In an embodiment of the 
invention, conductive connection 107 is a soldered connec 
tion. HoWever, other types of connections may be used in 
order to provide electrical connectivity. 

With an embodiment of the invention, antenna 101 is a 
siZe-reduced antenna With a broadband frequency response 
and has a loW pro?le so that antenna 101 may be packaged 
Within a plastic (or equivalent material) Wireless receiver 
chassis or any non-metallic chassis. A vertical dimension of 
antenna 101 is reduced to ?t internally inside a non-con 
ductive plastic (or equivalent material) chassis of a Wireless 
receiver (as shoWn in FIG. 4). Antenna 101 provides a 
reduction in vertical component length (eg by bending 
open segment component 103) and a broader band fre 
quency response. The bend at the top of open segment 
component 103 typically angles aWay from a ground plane 
of printed circuit board 109. Consequently, the capacitive 
coupling betWeen the top capacitive load of capacitive top 
loaded component 105 and the ground plane is reduced. 
Experimental results suggest that capacitive coupling 
betWeen antenna 101 and the ground plane of printed circuit 
board 109 can adversely affect the performance, e.g., voltage 
standing Wave ratio (V SWR), of antenna 101. Experimental 
results suggest that the distance betWeen the ground plane of 
printed circuit board 109 and capacitive top loaded compo 
nent 105 should beat least 0.75 inches for a frequency range 
betWeen 500 MHZ-l GHZ so that the VSWR response is not 
substantially degraded. 
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Capacitive top loaded component 105 (Which may be 
horizontally oriented With respect to printed circuit board 
109) may enhance the broadband response of antenna 101 
and substantially reduce the vertical dimensions of antenna 
101, thus facilitating the packaging of antenna 101 in a same 
enclosure as printed circuit board 109. 

While antenna 101 may be packaged in the same enclo 
sure as the electronic circuitry of a Wireless receiving 
system, embodiments of the invention also support antenna 
101 Which is packaged in a different disclosure as printed 
circuit board 101 or is externally packaged to the enclosure. 

Antenna 101 (With physical alternations) may be dupli 
cated in a Wireless receiving system to support multiple 
receivers. For example, as shoWn in FIG. 4, antennas 405 
and 407 support diversity reception With tWo receivers. 

Experimental data suggests that antenna 101 has an 
aZimuth radiation pattern that is someWhat asymmetrical but 
does appear to have an omnidirectional radiation pattern. 
Consequently, the orientation of antenna 101 does not sub 
stantially affect reception in the aZimuth direction. 
Antenna 101 may support different types of Wireless 

receiver systems, including Wireless microphone receivers, 
personal stereo monitor receivers, Wireless PAl/presentation 
systems (e.g., anchor audio systems), and stage mixing 
systems With integrated Wireless microphone receivers. For 
example, a Wireless portable P.A. speaker is composed of a 
built-in (integrated) VHF or UHF Wireless receiver, audio 
ampli?er, speaker(s), and typically an internal poWer pack 
Where all components are Within a single chassis. 

With antenna 101, user set-up of the antenna con?gura 
tion in a Wireless receiver system is facilitated. For example, 
the user may not need to position the receiving antenna to 
establish communications betWeen the Wireless receiver and 
the Wireless transmitter as is often required With prior art 
Wireless microphone systems. Also, as a result of the 
antenna 101 being internally implemented internally in the 
receiver chassis, antenna 101 is further protected from 
accidental damage and misuse that may result in personal 
injury. Also, With internally situating antenna 101 in an 
enclosure, there is less susceptibility to environmental con 
cerns that result in corrosion that can have adverse effect on 
antenna performance. 

FIG. 2 shoWs dimensional aspects (Where all shoWn 
dimensions are in inches and number in brackets is in 
millimeters) of a loW-band (535 MHZ-847 MHZ) antenna in 
accordance With an embodiment of the invention. Antenna 
201 is a left version and antenna 203 is a right version. The 
dimensions of antenna 201 and antenna 203 are essentially 
the same but the constituent 12 gauge Wires are bent is a 
complementary manner so that antenna 201 may be mounted 
in a different position as antenna 203 in the enclosure of the 
Wireless receiving system. 

FIG. 3 shoWs dimensional aspects of a high-band antenna 
(580 MHZ-995 MHZ) in accordance With an embodiment of 
the invention. Comparing FIGS. 2 and 3, one notes that the 
dimensions and the closed shape are different. 

FIG. 4 shoWs right-oriented antenna 405 and left-oriented 
antenna 407 that are packaged in enclosure 403 With printed 
circuit board 409 in accordance With an embodiment of the 
invention. Views 40111, 401b, and 4010 shoW right-oriented 
antenna 405, left-oriented antenna 407, enclosure 403, and 
printed circuit board 409 at different perspectives. 

FIG. 5 shoWs variations of a closed shape formed by the 
capacitive top loaded component (e.g., capacitive top loaded 
component 105 as shoWn in FIG. 1) in accordance With an 
embodiment of the invention. Antennas 501, 503, 505, and 
507 comprise closed shapes corresponding to a rectangle, a 
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4 
triangle, a trapeZoid, and a circle, respectively. A closed 
shape may be formed With a Wire around the perimeter or 
may be formed With a metallic sheet stamping (Where the 
closed shape is solid). 

FIG. 6 shoWs VSWR response 601 of a loW-band antenna 
(corresponding to antennas 201 and 203 as shoWn in FIG. 2) 
in accordance With an embodiment of the invention. Using 
the criterion that the VSWR is less than 3.1, one determines 
that the operating frequency range is betWeen 535 MHZ-847 
MHZ (corresponding to frequency values 603 and 605, 
respectively). HoWever, one may use a different VSWR 
criterion to determine the operating bandWidth. 

FIG. 7 shoWs VSWR response 701 of a high-band antenna 
(corresponding to antennas 301 and 303 as shoWn in FIG. 3) 
in accordance With an embodiment of the invention. Using 
the criterion that the VSWR is less than 3.1, one determines 
that the operating frequency range is betWeen 580 MHZ-995 
MHZ (corresponding to frequency values 703 and 705, 
respectively). While the VSWR is less than 3.1 beyond 995 
MHZ, the actual operation of antennas 301 and 303 is limited 
to 995 MHZ. 

While the embodiments of the invention, as shoWn in 
FIGS. 2-3 and 6-7, correspond to operating frequencies 
betWeen 530 MHZ to 995 MHZ, embodiments of the inven 
tion support other operating frequency bands, e.g., 2 GHZ. 

While the invention has been described With respect to 
speci?c examples including presently preferred modes of 
carrying out the invention, those skilled in the art Will 
appreciate that there are numerous variations and permuta 
tions of the above described systems and techniques that fall 
Within the spirit and scope of the invention as set forth in the 
appended claims. 

I claim: 
1. An antenna for supporting a Wireless receiving system, 

comprising: 
an open segmented component providing a received sig 

nal to a printed circuit board at a ?rst end point, the 
open segmented component being connected to the 
printed circuit board only at the ?rst end point; and 

a capacitive top loaded component having a closed shape 
that is: 
electrically coupled to the open segmented component 

at a second end point; 

provides a capacitive load for the antenna, the capaci 
tive load tuning the antenna for an operating fre 
quency value; and 

situated aWay from a ground plane of the printed circuit 
board at an angle formed by the open segmented 
component and the capacitive top loaded component 
at the second end point, 

Wherein the antenna is internally located Within a same 
enclosure as the printed circuit board that supports 
the Wireless receiving system. 

2. The antenna of claim 1, Wherein the closed shape is 
formed by an electrical Wire along a periphery, the electrical 
Wire being joined at the second end point of the open 
segmented component. 

3. The antenna of claim 1, Wherein the closed shape is 
formed by an electrically conductive surface. 

4. The antenna of claim 1, Wherein the open segmented 
component has an essentially vertical orientation With 
respect to the printed circuit board. 

5. The antenna of claim 1, Wherein the capacitive top 
loaded component has an essentially horiZontal orientation 
With respect to the printed circuit board. 
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6. The antenna of claim 1, wherein the open segmented 
component has a bend that angles the capacitive top loaded 
component aWay from the printed circuit board. 

7. The antenna of claim 1, Wherein the Wireless receiving 
system comprises a Wireless microphone receiver. 

8. The antenna of claim 1, Wherein the Wireless receiving 
system comprises a Wireless a personal monitor receiver. 

9. The antenna of claim 1, Wherein the Wireless receiving 
system supports a Wireless presentation system. 

10. The antenna of claim 1, Wherein the antenna is 
characterized as a monopole antenna. 

11. The antenna of claim 1, Wherein the closed shape has 
a trapezoidal shape. 

12. A method for providing an antenna in a Wireless 
receiving system, comprising: 

(a) cutting a Wire at a desired length, the Wire having a 
?rst end point and a second end point; 

(b) shaping a ?rst portion of the Wire into a closed shape, 
the ?rst portion including the second end point; 

(c) electrically connecting the second end point to a 
connecting point betWeen the ?rst end point and the 
second end point to form the closed shape; 

(d) electrically connecting the antenna to a printed circuit 
board only at the ?rst end point; and 

(e) positioning the closed shape aWay from a ground plane 
of the printed circuit board. 

13. The method of claim 12, further comprising: 
(i) modifying the closed shape to tune the antenna, 

Wherein the antenna operates at an operating frequency 
With a desired characteristic. 

14. The method of claim 13, Wherein the desired charac 
teristic comprises s voltage standing Wave ratio (VSWR) 
response. 

15. The method of claim 13, Wherein (f) comprises: 
(i)(i) adjusting a length of an edge of the closed shape. 
16. The method of claim 12, Wherein the closed shape has 

a trapezoidal shape. 
17. The method of claim 12, Wherein (e) comprises: 
(e)(i) bending the Wire betWeen the ?rst end point and the 

connecting point. 
18. The method of claim 12, further comprising: 
(i) positioning the closed shape to have a horizontal 

orientation. 
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19. The method of claim 12, further comprising: 

(i) adjusting a vertical dimension of a second portion of 
the Wire to accommodate the antenna Within the same 

enclosure, the second portion being betWeen the ?rst 
end point and the connecting point. 

20. The method of claim 12, Wherein the desired length is 
approximately one quarter of an operating Wavelength of the 
antenna. 

21. The method of claim 12, further comprising: 

(i) situating the antenna in a same enclosure as the printed 
circuit board. 

22. An antenna for supporting a Wireless microphone 
system, comprising: 

a vertical antenna component providing a received signal 
to a printed circuit board at a ?rst end point and having 
an essentially vertical orientation With respect to the 
printed circuit board; and 

a horizontal antenna component having an essentially 
horizontal orientation With respect to the printed circuit 
board and having a closed shape that is formed by an 
electrical Wire along a periphery, the electrical Wire 
being joined at a second end point of the open seg 
mented component and that is characterized by: 
electrically coupling to the open segmented component 

at the second end point; 

providing a capacitive load for the antenna, the capaci 
tive load tuning the antenna for an operating fre 
quency value; and 

situating the horizontal antenna component aWay from 
a ground plane of the printed circuit board at an angle 
formed by the open segmented component and the 
capacitive top loaded component at the second end 
point, 

Wherein the antenna is internally located Within a same 
enclosure as the printed circuit board that supports 
the Wireless microphone system and Wherein the 
open segmented component is connected to the 
printed circuit board only at the ?rst end point. 


