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(54) Adirect current energy supplying antenna structure

(57)  The invention relates to a direct current energy
supplying antenna structure for converting radio frequen-
cy energy to direct current energy. The antenna structure
comprises a micro strip patch antenna and a rectifier cir-
cuitry. The antenna structure further comprises a resis-
tive element connecting a printed pattern on a first side

of a dielectric layer with a ground plane on a second,
opposite to the first side of the dielectric layer near an
edge of the strip patch. In addition, the rectifier circuitry
is arranged in series with the resistive element.
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Description

[0001] The invention relates to a direct current energy
supplying antenna structure for converting radio frequen-
cy energy to direct current energy, comprising a micro
strip patch antenna and a rectifier circuitry.

[0002] Such direct current energy supplying antenna
structures are known for providing direct current energy
to wireless mobile communication devices, thereby re-
ducing the need for local energy suppliers, such as bat-
teries.

[0003] In particular, a so-called rectenna is known
wherein the micro strip patch antenna is connected to
the rectifier circuitry.

[0004] However, anantennathatis connectedtoarec-
tifier cannot be used for communication purposes.
[0005] Itis an object of the invention to provide a direct
current energy supplying antenna structure according to
the preamble, wherein the disadvantage identified above
is reduced. In particular, the invention aims at obtaining
a direct current energy supplying antenna structure ac-
cording to the preamble wherein the antenna structure
can be used for both providing direct current energy and
wireless communicating. Thereto, according to the in-
vention, the antenna structure further comprises a resis-
tive element connecting a printed pattern on a first side
of a dielectric layer with a ground plane on a second,
opposite to the first side of the dielectric layer near an
edge of the strip patch, and wherein the rectifier circuitry
is arranged in series with the resistive element.

[0006] By applying the rectifier circuitry in an electri-
cally conducting path between the printed pattern on a
first side of a dielectric layer and a ground plane on the
second side of the dielectric layer DC power can advan-
tageously be retrieved from RF energy that is received
by the antenna.

[0007] Itis noted that antenna structure comprising a
resistive element connecting a printed pattern on a first
side of a dielectric layer with a ground plane on a second,
opposite to the first side of the dielectric layer near an
edge of the strip patch, is known per se, see e.g. '‘Broad-
band circularly polarised square microstrip antenna us-
ing chip-resistor loading’ by C.-Y. Huang a.o. in Antennas
and Propagation, IEE Proceedings on Microwaves,
1999, page 94 sqqg. Such lumped resistive connections
of the printed pattern and a ground plane improve a band-
width of the antenna and decrease a required antenna
area, thus allowing miniaturization of micro strip patch
antennas.

[0008] The direct current energy supplying antenna
structure according to the invention can advantageously
be used for mobile communication devices, especially in
low power wireless communication applications with re-
duced power sources, or in applications wherein the use
of local power sources is even undesired or impossible.
Examples of low power wireless communication applica-
tions are devices for local area networks.

[0009] In a preferred embodiment the direct current
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energy supplying antenna structure further comprises an
additional resistive element connecting a printed pattern
on a first side of a dielectric layer with a ground plane on
a second, opposite to the first side of the dielectric layer
near an additional edge of the strip patch, wherein the
edge and the additional edge are oriented substantially
transverse with respect to each other and wherein the
additional rectifier circuitry is arranged in series with the
additional resistive element. Inthe preferred embodiment
more DC energy can be obtained from RF waves as radio
waves having different polarizations interact substantial-
ly with each or both rectifier circuitries.

[0010] Other advantageous embodiments according
to the invention are described in the following claims.
[0011] By way of example only, an embodiments of
the present invention will now be described with refer-
ence to the accompanying figures in which

[0012] Fig. 1 shows a direct current energy supplying
antenna structure according to the invention.

[0013] The antenna structure 1 comprises a micro strip
patch antenna 2 implemented in a planar structure. The
antenna 2 is connected to an output port 9 via a trans-
mission line segment that is realized in the same tech-
nology.

[0014] The transmission line and the patch 2 are real-
ized using micro strip technology. In doing so, a ground
plate of a printed circuit board serves as the earth, while
on the opposite side of the board an electrically conduct-
ing pattern is printed. It is noted, however, that also other
techniques could be used, such as etching techniques.
The printed circuit board has dielectric properties to elec-
tromagnetically couple the printed pattern and the ground
plate. In particular, the transmission line segment is
formed as printed tracks. The patch is formed as a rec-
tangular plane section that is designated for optimal re-
ceipt and transmission of e.g. 2.45 GHz.

[0015] A first edge 3 of the patch 2 is connected via a
rectifier circuitry 7 in series with a discrete resistive ele-
ment 10 to an electrically conducting via 5 that is con-
nected to the ground plane of the antenna structure 1.
By using the resistive element 10 the bandwidth of the
antenna is enlarged while sizes of the patch antenna 1
are kept small. The discrete resistive element 10 is as-
sembled on the side of the printed circuit board on which
the electrically conducting pattern is printed. Alternative-
ly, the discrete resistive element 10 is arranged in the via
5 interconnecting both opposite surfaces of the printed
circuit board. A second edge 4 being oriented substan-
tially transverse with respect to the firstedge 3, is similarly
connected in series via arectifier circuitry 8 and a discrete
resistive element 11 to an additional via 6 interconnecting
both opposite surfaces of the printed circuit board.
[0016] The rectifier circuitries 7, 8 are implemented
e.g. a single diode component. However, also other rec-
tifier circuitries 7, 8 are possible, such as adiode structure
having two anti-parallel arranged diode components for
improved gain of the direct current energy. The DC en-
ergy is retrieved by connecting to interconnection ports
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of the rectifier circuitries 7, 8 and can be fed to local en-
ergy buffers, such as a capacitor or a rechargeable bat-
tery.

[0017] The circuitries 7, 8 and the discrete resistors
10, 11 might be connected to the other components of
the patch 2 using several techniques, such as soldering,
gluing or otherwise to obtain an electrical conducting con-
nection.

[0018] Further, amore complex diode structure can be
employed to further enhance a direct current energy re-
trieval from the received radio waves.

[0019] The invention is not restricted to the embodi-
ments described herein. It will be understood that many
variants are possible.

[0020] As an example, geometries of the antenna
patches can also be designed for performing wireless
communication using radio waves having other frequen-
cies, e.g. more or less than 2.45 GHz.

[0021] In addition, in stead of using a discrete resistor
in series with a rectifier circuitry, the resistor can be im-
plemented integral with a via structure interconnecting
the printed pattern with the ground plane.

[0022] Other such variants will be obvious for the per-
son skilled in the art and are considered to lie within the
scope of the invention as formulated in the following
claims.

Claims

1. Adirect current energy supplying antenna structure
for converting radio frequency energy to direct cur-
rent energy, comprising a micro strip patch antenna
and a rectifier circuitry, wherein the antenna struc-
ture further comprises a resistive element connect-
ing a printed pattern on afirst side of a dielectric layer
with a ground plane on a second, opposite to the first
side of the dielectric layer near an edge of the strip
patch, and wherein the rectifier circuitry is arranged
in series with the resistive element.

2. Adirect current energy supplying antenna structure
according to claim 1, wherein the rectifier comprises
a single diode component.

3. Adirect current energy supplying antenna structure
according to claim 1, wherein the rectifier comprises
two anti-parallel placed diode components.

4. Adirect current energy supplying antenna structure
according to any of the previous claims, further com-
prising an additional resistive element connecting a
printed pattern on a first side of a dielectric layer with
aground plane on a second, opposite to the first side
of the dielectric layer near an additional edge of the
strip patch, whereinthe edge and the additional edge
are oriented substantially transverse with respect to
each other and wherein the additional rectifier cir-
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cuitry is arranged in series with the additional resis-
tive element.
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Fig. 1
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