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(54) Antenna for RFID tag

(57)  Antenna, especially suitable for communication
with an RFID tag, comprising a first double quad antenna
having closed squares (1,2) which meet at one vertex
and are cut open at that location (A, B) and interconnect-
ed two by two. A second double quad antenna is provid-
ed, equal to the first one, which is rotated a quarter of a
turn with respect to the first antenna around an imaginary
axis through the common vertices of both double quad

FIG. 2

antennas. The quads (1, 2) of the first antenna and the
quads (3, 4) of the second antenna may be located in
planes which are somewhat underneath each other. An
RF signal source may be connected to the vertices (A,
B) of the first double quad antenna and, moreover, to
those (C, D) of the second double quad antenna, e.g. via
a propagation delay elementrealizing a phase shift which
causes a circular or oval RF field.
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Description

Field of the invention

[0001] The invention refers to an antenna which bun-
dles an RF signal for the benefit of reading out RFID tags
with a narrow bundle.

Background of the invention

[0002] A well-known antenna in literature is a "double
quad" or "Doppelquad" antenna. A double quad antenna,
shown in figure 1, comprises two mainly closed squares
1and 2, mainly lyingin one antennaplane and constituted
by filamentary conductors, each side of which having a
length of a quarter of the wavelength at which the antenna
has to operate. Both squares meet diagonally, i.e. the
diagonals of both squares starting from that meeting point
are in line. In a corner where both squares meet, both
squares are fed by, as it were, cutting them open there,
at the points A and B. When a high frequent source is
connected, an electric field will arise in both squares hav-
ing the same direction as the field between the connec-
tion points A and B. Behind the double quad antenna,
mainly parallel to the antenna plane, a ground plane 3 is
provided which shields the power radiated towards the
ground plane.

[0003] A disadvantage of the known antenna is that
the near field readability is moderate. For information: "In
antenna design, the near field is that part of the radiated
field nearest to the antenna, where the radiation pattern
depends on the distance from the antenna. Beyond the
near field is the far field." (© Wikipedia).

Summary of the invention

[0004] The invention aims to improve the near field
readability of the antenna. To that end the invention pref-
erably provides adding a second double quad antenna,
of which the antenna plane is mainly parallel to the an-
tenna plane of the first double quad, and which is rotated
a quarter of a turn w.r.t. the first double quad around an
imaginary axis perpendicular to both antenna planes and
mainly through the respective common vertices or feed
points of both double quad antennas.

[0005] Preferably the second double quad antenna
has mainly the same dimensions as the first one. Further,
the relevant ribs of the squares of the first and second
double quad are preferably located at small distance (e.g.
1 to 2 mm) to each other. The quads of the first antenna
and those of the second antenna may be located either
in the same plane or in different planes. For example,
the quads of the first antenna may be located in a first
plane and the quads of the second antenna in a second
plane, located below or above the first one.

[0006] When an RF signal source is connected to the
feed points A and B (figure 1) of the first double quad,
the two squares connected to these points will arouse an
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electric field. The added, second double quad antenna
also comes into resonance because always two sides of
a square of the connected first antenna will electromag-
netically couple with sides of the second antenna. As a
result the second antenna arouses an electric field which
is equally aligned, i.e. directed to the same direction.
However, between the feed points of the second anten-
na, indicated hereinafter with C and D, no potential dif-
ference occurs. The whole behaves like four quad an-
tennas which together provide for bundling of the radia-
tion.

[0007] However, preferably, the same RF signal
source is connected to the points C and D via a delay
line, arousing ("passively") an electric field which is, how-
ever, perpendicular to the first field. The operation of the
second double quad is equal to the operation of the first
one. A delay time which provides 90 degrees phase shift
arouses a circularly polarized field aroused by the four
quad antennas. By varying the delay time the radiation
diagram may be adapted to oval polarization.

[0008] As aresult of the addition of the second, orthog-
onally located double quad antenna a composition of four
actively radiating antennas arises which can be driven
into two polarization directions, independently from each
other. In this way a strong bundling can be achieved by
means of a compact antenna.

[0009] Electrical coupling between the two orthogonal-
ly located double quad antennas can be provided via a
plane below the (preferably common) antenna plane of
the quads.

[0010] The two orthogonally located double quads with
circular polarization, each double quad acting as a pas-
sive radiator of the other one, results in good near field
bundling, due to which this combination is very well fit for
short distance reading of e.g. RFID tags.

Exemplary embodiment of the invention

[0011]

Figure 1 schematically shows a prior art double quad
antenna as discussed above;

Figure 2  schematically shows an exemplary embodi-
ment of a fourfold quad antenna.

[0012] The antenna shown in figure 2 consists of two

double quad antennas, each consisting of two mainly
closed squares 1, 2 and 3, 4 respectively, mainly located
in one antenna plane and formed by filamentary conduc-
tors. The sides of each quad have a length of a quarter
of the operational wavelength of the antenna. Of each
antenna 1-2 and 3-4 respectively both squares meet
each other diagonally. Both squares of antenna 1-2 are
fed via the nodes A and B; the squares of antenna 3-4
are fed via the nodes C and D. Connected to an RF
source, an electric field arises in the squares 1 and 2,
the direction of which is indicated by the arrows I. The
squares 3 and 4 are fed via the nodes C and D; the re-
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sulting electric field has a direction which is indicated by
the arrows Il. As can be seen, the directions | and |l are
transverse to each other.

[0013] Also this configuration comprises a base 3
which screens the radiated power in the direction of that
base.

[0014] The antenna plane of the second double quad
antenna 3-4 - the (in this case) common plane through
the quads 3 and 4 - is mainly parallel to the antenna plane
- the (in this case) common plane through the quads 1
and 2 - of the first double quad, while the second double
qguad antenna is rotated a quarter of a turn with respect
to the first double quad around an imaginary axis per-
pendicular to both antenna planes and mainly through
the respective feed points (or common vertices) of both
double quad antennas.

[0015] Preferably, the second double quad antenna
mainly has the same dimensions as the first one; how-
ever, different dimensions may be chosen. Further, the
ribs of the squares of the first and second double quad
preferably are located at a small distance (e.g. 1t0 2 mm)
from each other. In the shown exemplary embodiment
(somewhat) below each other, because the antenna
planes of the quads 1-2 respectively 3-4 are not in the
same plane; in the shown exemplary embodiment the
plane of the second double quad antenna 3-4 is located
below the plane of the first double quad antenna 1-2.
[0016] If the an RF signal source would only be con-
nected to the feed points A and B of the first double quad,
then the two squares connected to these nodes will
arouse an electric field. The added second double quad
antenna will come into resonance too because always
two sides of a square of the connected first antenna elec-
tromagnetically couple with the relevant sides of the sec-
ond antenna. By that the second antenna will arouse an
equally aligned, i.e. pointing in the same direction, elec-
tric field (in figure 2 the arrows | and Il would have the
same direction). The whole would behave like four quad
antennas which together provide bundling of the radia-
tion.

[0017] In figure 2, however, by the feed points C and
D it is indicated that - preferably - the same RF signal
source as to which the points A and B of the first double
quad are connected, is also connected - via a (not shown)
delay line - to the points C and D, causing an electric field
Il to be aroused which is perpendicular to the first field I.
The operation of the second double quad is equal to the
operation of the first one. Besides, the delay time causes
a delay time which provides a 90 degrees phase shift,
causing the four quad antennas together to generate a
circularly polarized field. By varying the delay time the
radiation diagram may be adapted to an oval polarization.

Claims

1. Antenna, especially suitable for communication with
an RFID tag, comprising a first double quad antenna,

10

15

20

25

30

35

40

45

50

55

formed by a pair of mainly closed squares (1, 2) each
formed by a conductor, each side of which having a
length of a quarter of the relevant operational wave-
length, which squares meet each other at one vertex
and are cut open there and interconnected two by
two,

wherein a second double quad antenna is provided,
formed, like the first double quad antenna, by a pair
of mainly closed squares (3,4), each formed by a
conductor, which squares also meet each other at
one vertex and either are cut open and interconnect-
ed two by two there (C, D), or are not cut open;

of which second double quad antenna the plane of
its squares, is mainly parallel to the plane of the
squares of the first double quad;

and wherein the first and the second double quad
antenna are rotated a quarter of a turn with respect
to each other around an imaginary axis perpendic-
ular to the respective planes of their squares and
mainly going through the respective common verti-
ces of both double quad antennas.

Antenna according to claim 1, wherein the second
double quad antenna mainly has the same dimen-
sions as the first double quad antenna.

Antenna according to claim 1 or 2, wherein the ribs
of the squares of the first and second double quad
are situated at a small distance from each other.

Antenna according to claim 3, wherein the ribs of
the squares of the first and second double quad are
situated at a distance of 1 to 2 mm from each other.

Antenna according to any of the preceding claims,
wherein the quads (1, 2) of the first antenna are
situated in a first plane and the quads (3, 4) of the
second antenna in a second plane underneath or
above it.

Antenna according to any of the preceding claims,
wherein an RF signal source is connected to the
two by two interconnected cut open vertices (A, B)
of the first double quad antenna and, besides, to the
two by two interconnected cut open vertices (C, D)
of the second double quad antenna.

Antenna according to claim 6, wherein the RF signal
source is connected to the two by two interconnected
cut open vertices (C, D) of the second double quad
antenna via a propagation delay element.

Antenna according to claim 7, wherein the propa-
gation delay element is dimensioned to provide a
phase shift of 90 degrees for the relevant operational
frequency.

Antenna according to claim 7, wherein the propa-
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gation delay element is dimensioned to provide a
phase shift of more or less than 90 degrees for the
relevant operational frequency.
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