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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a leaky-wave
antenna suitable for a base station antenna for mobile
communications.

BACKGROUND ART

[0002] In the field of mobile communications, large-ca-
pacity and high-speed communication techniques have
been developed. Among these, MIMO (Multi-Input Multi-
Output) techniques in which multiple transmitting anten-
nas and multiple receiving antennas are used have been
put into practical use. The MIMO antennas need to have
reduced correlation so as to ensure independent com-
munication channels.
[0003] Many cell phone base stations adopt a dual-
polarized antenna using two orthogonal polarizations
such as vertical and horizontal polarizations or +45 de-
gree and -45 degree polarizations. The dual-polarized
antenna has advantages such as implementation of an-
tenna branches for two systems, i.e., two-branch MIMO
communications, low correlation between the two anten-
nas, and size reduction attributed to the fact that anten-
nas can be installed close together.
[0004] To give examples of currently available base
station antennas, there are a sector antenna capable of
covering a sector-shaped area, an omnidirectional an-
tenna capable of covering a circular area, a planar an-
tenna or Yagi antenna capable of covering an area at a
certain spot, etc. Many of these antennas can use both
the vertical polarization and the horizontal polarization.
[0005] Most of the base station antennas using both
the vertical and horizontal polarizations are array anten-
nas composed of dipole elements. The antenna of this
type emits a vertical polarization from a dipole element
installed vertically to the ground and emits a horizontal
polarization from the one installed horizontally to the
ground. The above sector antenna, omnidirectional an-
tenna, and planar antenna, etc. can be designed in var-
ious ways by changing the dipole element array. Note
that the Yagi antenna is not an array antenna and instead,
has multiple parasitic elements arrayed in front of dipole
elements.
[0006] These dual-polarized antennas are expected to
be as compact as possible so as to reduce wind load and
improve appearance, for example. For that purpose, nu-
merous trials are ongoing to reduce size and to make
such a dual-polarized antennas thinners, but these ef-
forts seem to have nearly reached their limits.
[0007] On the other hand, periodic antenna structures,
incorporating metamaterial, have been studied and ten-
tatively applied to mobile communication antennas. The
metamaterial antennas show characteristics unexpected
from common antennas and also allow size reduction.
Their applications to mobile communication antennas

are therefore promising, but only a few applications have
been reported.
[0008] A leaky-wave antenna using a CRLH (Compos-
ite Right/Left-Handed) transmission line is known as such
a metamaterial antenna. The leaky-wave antenna emits
leaky waves forward in right-handed bands and emits
leaky waves backward in left-handed bands. Advanta-
geously, this provides wide-angle beam scanning.
[0009] Non-Patent Literature 1 proposes a CRLH
leaky-wave antenna with microstrip transmission lines.
Non-Patent Literature 2 proposes a CRLH leaky-wave
antenna with a waveguide.
[0010] In "IEEE Transactions on Microwave Theory
and Techniques" (Volume: 58 , Issue: 12 , Dec. 2010)
Mohammed Reza, M Hashemi and Tatsuo Itoh appear
to disclose Coupled Composite Right/Left-Handed
Leaky-Wave Transmission Lines Based on Common/Dif-
ferential-Mode Analysis. WO2014174153 appears to dis-
close a radio-frequency identification, RFID, system and
method, as well as a method of manufacturing a trans-
mission line antenna. US3155975 appears to disclose a
circular polarization antenna composed of an elongated
microstrip with a plurality of space staggered radiating
elements.

CITATION LIST

Non-Patent Literature

[0011]

Non-Patent Literature 1: L. Liu, et al., "Dominant
mode leaky-wave antenna with backfire-to-endfire
scanning capability, Electronics Letters, vol. 38, no.
23, pp. 1414-1416, Nov. 2002.
Non-Patent Literature 2: T. Ikeda, et al., Beam-scan-
ning performance of leaky-wave slot-array antenna
on variable stub-loaded left-handed waveguide, Pro-
ceedings of ISAP2007, 4E3-2, pp. 1462-1465, 2007.

SUMMARY OF INVENTION

Technical Problem

[0012] The leaky-wave antenna disclosed in Non-Pat-
ent Literature 1 emits polarization components parallel
to a transmission line, whereas that disclosed in Non-
Patent Literature 2 emits polarization components verti-
cal to a transmission line. Most conventional leaky-wave
antennas can only emit a polarization in either the vertical
or horizontal direction, and thus, are generally incapable
of dual polarization. Furthermore, the antenna of Non-
Patent Literature 1 can emit only in the upper half of an
emission range because its ground plate is disposed be-
low the transmission line. Also, the antenna of Non-Pat-
ent Literature 2 allows emission from slots only in the
upper half of an emission range. Almost incapable of du-
al-polarization as above, the conventional CRLH leaky-
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wave antennas are hardly applicable to MIMO-based mo-
bile communication antennas. Also, due to the drawback
that their emission range is limited to either side, they
cannot be readily applied to the omnidirectional anten-
nas, either.
[0013] In view of the above circumstances, the present
invention has an object to provide a leaky-wave antenna
that allows dual-polarization without limiting its emission
range to either side.

Solution to Problem

[0014] A leaky-wave antenna according to the present
invention comprises as an element unit a CRLH trans-
mission line configured by multiply connecting CRLH unit
cells in a periodic fashion between one ends and the
other ends of two parallel lines. The unit cells each has
a left-handed series capacitor on each of the two parallel
lines and has a left-handed parallel inductor between the
two parallel lines.
[0015] When a differential mode power is fed to the
two parallel lines, the two parallel lines and the series
capacitor serve to emit a vertical polarization component
and also, the parallel inductor and a conductor between
the two parallel lines serve to emit a horizontal polariza-
tion component.
[0016] According to an aspect of the invention, the el-
ement unit is configured so that the vertical polarization
component and the horizontal polarization component
are emitted in the same amount.
[0017] According to another aspect of the invention,
the element unit is configured so that its directivity in a
vertical plane is of an end-fire pattern.
[0018] According to still another aspect of the inven-
tion, a leaky-wave antenna, comprising the aforemen-
tioned leaky-wave antenna as first and second antennas,
can be provided. In the antenna, the first and second
antennas have element units that are combined orthog-
onal to each other with their longitudinal axial lines being
aligned.
[0019] The element units of the first and second an-
tennas are preferably displaced from each other along
the longitudinal axial line by half a length of the respective
unit cells arrayed periodically.
[0020] The element units of the first and second an-
tennas are configured, as needed, so that their directivity
in a vertical plane is of an end-fire pattern.
[0021] According to still yet another aspect of the in-
vention, the antenna may further comprise a reflector for
narrowing a beam width in a horizontal plane.
[0022] An interdigital capacitor or a parallel plate ca-
pacitor, for example, is used as the series capacitor. Also,
a straight thin line or a meandering line, for example, is
used as the parallel inductor. Moreover, a chipped ele-
ment may be used as the series capacitor and the parallel
inductor.

Advantageous Effects of Invention

[0023] The leaky-wave antenna according to the
present invention can emit polarization components par-
allel as well as vertical to the transmission line, and hence
dual-polarization can be easily performed. This realizes
the application to the MIMO-based mobile communica-
tion antenna. The emission range is not limited to either
side, and it can be readily applied to the omnidirectional
antenna as well. Moreover, because of being compact
and thin, the antenna is also suitable for a base station
antenna for mobile communications.

BRIEF DESCRIPTION OF DRAWINGS

[0024]

FIG. 1 is an equivalent circuit diagram of unit cells
on a CRLH transmission line.
FIG. 2 is a schematic diagram showing an embodi-
ment of a leaky-wave antenna according to the
present invention.
FIG. 3 is a plan view of an example of a capacitor.
FIG. 4A is a plan view of another example of the
capacitor, and FIG. 4B is a sectional view taken along
line A-A of FIG. 4A.
FIG. 5 is a plan view of an example of an inductor.
FIG. 6 is a plan view of another example of the in-
ductor.
FIG. 7 is a graph showing an example of a directivity
in a horizontal plane.
FIG. 8 is a schematic diagram of a configuration ex-
ample with a larger number of inductors.
FIG. 9 is a schematic diagram of a configuration ex-
ample with a larger number of capacitors.
FIG. 10 is a graph showing a directivity in a vertical
plane (xz plane) when multiple (thirty) unit cells are
arranged.
FIG. 11 is a graph showing a directivity in a vertical
plane (yz plane) when multiple (thirty) unit cells are
arranged.
FIG. 12 is a graph showing an example of a direc-
tivity, in a vertical plane, of an end-fire pattern.
FIG. 13 is a perspective view schematically showing
another embodiment of the leaky-wave antenna ac-
cording to the present invention.

DESCRIPTION OF EMBODIMENTS

[0025] Preferred embodiments of the present invention
will be described in detail below with reference to the
accompanying drawings.
[0026] FIG. 1 shows an equivalent circuit of CRLH
(Composite Right/Left-Handed) unit cells each having
the length Δz. When multiply connected in a periodic fash-
ion, these unit cells can establish a CRLH transmission
line. A typical transmission line, i.e., right-handed trans-
mission line consists of an inductance element LR and a
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capacitance element CR alone. In contrast, the CRLH
transmission line includes left-handed series capaci-
tance element CL and parallel inductance element LL in
addition to the above elements. Thus, this CRLH trans-
mission line can provide, using the four parameters LR,
CR, LL, and CL, a right-handed frequency band with
phase propagating forward and a left-handed frequency
band with phase propagating backward.
[0027] FIG. 2 shows an embodiment of a leaky-wave
antenna using a CRLH transmission line according to the
present invention. The leaky-wave antenna incorporates
an element unit AE implemented by the CRLH transmis-
sion line. The element unit AE has CRLH unit cells UC
of the length Δz, which are installed between one ends
and the other ends of two parallel transmission lines La,
Lb and multiply connected in a periodic fashion. Each
unit cell UC includes as left-handed elements a series
capacitor C1 on the line La, a series capacitor C2 on the
line Lb, and a parallel inductor L1 inserted between the
lines La, Lb. Here, the respective unit cells UC basically
have the same capacitance values at the capacitors C1,
C2 and the same inductance value at the inductor L1,
yet these capacitance and inductance values can be fine-
ly adjusted for the capacitors C1, C2 and the inductor L1
in one or more unit cells UC so as to further optimize
antenna characteristics.
[0028] In FIG. 2, the circuit portion (as indicated by the
lines) excluding the capacitors C1, C2 and inductor L1
arranged does not merely refer to a connection form but
also to a physical conductive member. What is illustrated
in FIG. 2 is a substantial circuit including the conductive
member, not an equivalent circuit.
[0029] The element unit AE, implemented by the CRLH
transmission line, also includes right-handed inductance
and capacitance elements made up of the physical con-
ductive member, etc. FIG. 2 is not an equivalent circuit
diagram, in which the right-handed inductance and ca-
pacitance elements are therefore not represented by cir-
cuit symbols.
[0030] In case of implementing the element unit AE by
strip transmission lines, an interdigital capacitor of FIG.
3 or a parallel plate capacitor of FIGS. 4A and 4B, for
example, can be used as the capacitors C1, C2, whereas
a straight thin line of FIG. 5 or a meandering line of FIG.
6, for example, can be used as the inductor L1. These
capacitors C1, C2 and inductor L1 can be prepared by a
printed board manufacturing technique, etc. Needless to
say, a chipped element is also applicable to the capaci-
tors C1, C2 and the inductor L1.
[0031] In FIG. 2, an array direction z of the unit cells
UC is called a vertical direction. FIG. 4A is a plan view
and FIG. 4B is a sectional view taken along line A-A of
FIG. 4A.
[0032] The leaky-wave antenna of this embodiment
can operate while being open at the terminal (upper) end
of the element unit AE as illustrated. In this regard, how-
ever, fewer unit cells UC arranged would result in large
reflection from the terminal end. If so, it is preferred that

a terminating resistor be connected there, which has
equivalent impedance to characteristic impedances of
the two parallel lines La, Lb, in order to suppress the
reflection from the terminal end.
[0033] Next, operations of the leaky-wave antenna of
this embodiment are described. The leaky-wave antenna
of Non-Patent Literature 1 predominantly emits polariza-
tion components parallel to the transmission line.
[0034] In contrast, the leaky-wave antenna of this em-
bodiment can emit both vertical polarization and horizon-
tal polarization from the element unit AE. That is, in the
leaky-wave antenna of the present invention, a signal
generator SG connected between ends of the two parallel
lines La, Lb feeds power in a differential mode. As a result,
vertical polarization components are emitted from the
lines La, Lb and the capacitors C1, C2, while horizontal
polarization components are emitted from a thin line con-
necting the lines La, Lb and the inductor L1. The vertical
polarization components emitted in the y direction are
cancelled, whereby the maximum emission is achieved
in the x direction. The reason the y-direction emission is
cancelled is that opposite-phase currents flow in the two
parallel lines La, Lb. In addition, horizontal polarization
components are not emitted in the x direction, whereby
the maximum emission is achieved in the y direction.
[0035] The leaky-wave antenna of this embodiment,
operating as above, can emit vertical and horizontal po-
larizations, and thus, can be readily applied to the MIMO-
based mobile communication antennas.
[0036] Amounts of vertical and horizontal polarization
components, emitted from the leaky-wave antenna of this
embodiment, can be adjusted according to the line width
or pitch of the two parallel lines La, Lb, the structure of
the capacitors C1, C2 or the inductor L1, the length Δz
of the unit cell UC, etc. In an illustrated example of FIG.
7, adjustment is done so that vertical polarization com-
ponents (indicated by the dotted line) and horizontal po-
larization components (indicated by the dashed line) can
be emitted in the same amount. In this case, their com-
posite electric field in a horizontal plane (indicated by the
solid line) exhibits no directivity. This means the leaky-
wave antenna of this embodiment is readily applicable
to omnidirectional antennas as well.
[0037] The amounts of vertical and horizontal polari-
zation components emitted can be also adjusted accord-
ing to the number of capacitors or inductors per unit cell.
More specifically, the greater the number of inductors,
the more the horizontal polarization components in-
crease. Also, the greater the number of capacitors, the
more the vertical polarization components increase.
[0038] FIG. 8 shows an example of adding a parallel
inductor L1’ in the unit cell UC so as to increase the hor-
izontal polarization components. The inductor L1’ is dis-
posed symmetric to the inductor L1 across the capacitors
C1, C2. FIG. 9 shows an example of adding series ca-
pacitors C1’, C2’ in the unit cell UC so as to increase the
vertical polarization components. The capacitors C1’, C2’
are connected in series to the capacitors C1, C2, respec-
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tively. Here, the number of parallel inductors or series
capacitors added in each unit cell UC is not limited to
one, and further, each unit cell UC can add both of a
parallel inductor and a series inductor.
[0039] The leaky-wave antenna of the present inven-
tion can be made thinner by reducing the size of each
unit cell UC of the element unit AE and placing the lines
La, Lb more closely. In this regard, the closer lines La,
Lb would lead to reduction particularly in emission of hor-
izontal polarization components. It can be dealt with tak-
ing some effective measures such as "adding a parallel
inductor to a unit cell UC" and "reducing the length (indi-
cated by Δz in FIG. 2) of the respective unit cells UC
arrayed periodically, thereby reducing the array pitch be-
tween the parallel inductors".
[0040] The leaky-wave antenna of this embodiment
assures an antenna diameter of, for example, 0.1 wave-
length at most.
[0041] FIGS. 10 and 11 exemplify directivities in xz and
yz planes (both are vertical planes) of the element unit
AE, respectively, when thirty unit cells UC are arranged.
[0042] Here, the horizontal polarization is dominant in
the xz plane, whereas the vertical polarization is domi-
nant in the yz plane.
[0043] The directivities in a vertical plane, shown in
FIGS. 10 and 11, are observed in the left-handed band
and hence tilted downward. As understood from the fig-
ures, such a high gain as substantially 30-degree beam
tilt is obtained and no grating lobe occurs, although such
grating lobe would appear in common array antennas.
[0044] FIG. 12 shows a directivity in a vertical plane of
the element unit AE in case a phase difference is further
increased among the unit cells UC to thereby achieve
large beam tilt. The illustrated directivity in a vertical plane
shows that the beam is completely directed downward
(-z direction). Such its directivity in a vertical plane is of
an end-fire pattern as with a Yagi antenna. Hence, if given
such a directivity, the antenna of the present invention
can replace a Yagi antenna. The width of a Yagi antenna
is almost half a wavelength. In contrast, the antenna of
the present invention assures the antenna diameter of,
for example, about 0.1 wavelength as above, and thus,
can be made much thinner than a Yagi antenna can.
[0045] FIG. 13 shows another embodiment of the
leaky-wave antenna according to the present invention.
In FIG. 13, element units AE1, AE2 correspond to the
element unit AE of FIG. 2, and signal generators SG1,
SG2 connected to the element units AE1, AE2 corre-
spond to the signal generator SG of FIG. 2. More specif-
ically, the leaky-wave antenna of this embodiment com-
bines two leaky-wave antennas of FIG. 2.
[0046] The element units AE1, AE2 are orthogonal to
each other with their longitudinal axial lines being aligned,
and also are displaced by Δz/2 in the z direction. The
displacement Δz/2 is half the length Δz of the respective
unit cells UC arrayed periodically as illustrated in FIG. 2.
[0047] The thus-combined two antennas have almost
no correlation. Therefore, the leaky-wave antenna of this

embodiment can be used as a two-branch MIMO anten-
na. Moreover, the leaky-wave antenna assures the same
antenna diameter as the element units AE1, AE2 despite
the presence of the two element units AE1, AE2. Accord-
ingly, the two-branch MOMO antenna can be formed very
thin.
[0048] The correlation between the two antennas can
be sufficiently suppressed only by arranging the element
units AE1, AE2 orthogonal to each other. In this regard,
if the element units AE1, AE2 are displaced by Δz/2 in
the z direction as above, the unit cell components of the
element unit AE1 and those of the element unit AE2 can
be vertically symmetric, contributing to further reduction
in antenna correlation.
[0049] The element units AE1, AE2 in the antenna of
this embodiment can substitute for the element unit AE
of FIG. 8 or 9. Also, according to the antenna of this em-
bodiment, a phase difference between unit cells in the
element units AE1, AE2 may be set so that the combined
antennas show the directivity, in a vertical plane, of an
end-fire pattern (see FIG. 12).
[0050] The leaky-wave antennas of the respective em-
bodiments may include, as a constituent element, a re-
flector such as a metal plate or a wall. In this case, the
reflector is placed behind the element unit AE while
spaced by about 1/4-wavelength, for example. The leaky-
wave antenna equipped with the reflector can narrow the
beam width in a horizontal plane using the reflector and
thus can be used as a sector antenna as well.
[0051] The characteristics in the left-handed band
have been explained above, but the leaky-wave antenna
of the present invention is also applicable to the right-
handed band. In this case, the antenna shows a directivity
in a vertical plane that tilts upward, and also ensures
emission in the z direction.
[0052] The present invention is not limited to the tech-
niques discussed in the above embodiments and instead,
can be embodied in another mode that could provide
similar functions. Furthermore, various modifications and
additions can be made without departing from the scope
of the claims.

Industrial Applicability

[0053] The leaky-wave antenna according to the
present invention is applicable as a base station antenna
for mobile communications, i.e., substitutable for typical
conventional dual-polarized base station antennas such
as a sector antenna, an omnidirectional antenna, and a
Yagi antenna. Because of being thin, the antenna can
reduce wind load and has improved appearance.

Reference Signs List

[0054]

AE, AE1, AE2 element unit
SG, SG1, SG2 signal generator
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C1, C2, C1’, C2’ capacitor
L1, L1’ inductor
UC unit cell

Claims

1. A leaky-wave antenna comprising, as an element
unit (AE), a composite right/- left handed, CRLH,
transmission line configured by connecting multiple
CRLH unit cells (UC) in a periodic fashion between
one ends and the opposite ends of two parallel lines,
wherein the unit cells (UC) each has a left-handed
series capacitor (C1, C2) on each of the two parallel
lines and has a left-handed parallel inductor (L1) be-
tween the two parallel lines (La, Lb), and character-
ized in that the leaky-wave antenna is configured
so that when a differential mode power is fed to the
two parallel lines (La, Lb), the two parallel lines (La,
Lb) and the series capacitor (C1, C2) serve to emit
a first linear polarization component and also, the
parallel inductor (L1) and a conductor between the
two parallel lines (La, Lb) serve to emit a second
linear polarization component, wherein the first lin-
ear polarization component extends along a plane
which contains the direction of the two parallel lines
and the second linear polarization component is or-
thogonal to the first linear polarization component
and extends along a plane perpendicular to the di-
rection of the two parallel lines and
wherein the element unit (AE) is configured so that
the first linear polarization component and the sec-
ond linear polarization component are emitted in
equal amounts.

2. The leaky-wave antenna according to claim 1,
wherein the element unit (AE) is configured to show
a directivity, in a plane that contains the direction of
the two parallel lines, of an end-fire pattern.

3. A leaky-wave antenna comprising leaky-wave an-
tennas according to claim 1 as first and second an-
tennas, wherein the first and second antennas have
element units (AE1, AE2) that are combined orthog-
onal to each other with their longitudinal axial lines
being aligned.

4. The leaky-wave antenna according to claim 3,
wherein the element units (AE1, AE2) of the first and
second antennas are displaced from each other
along the longitudinal axial line by half a length of
the respective unit cells arrayed periodically.

5. The leaky-wave antenna according to claim 3 where-
in the element units (AE1, AE2) of the first and sec-
ond antennas are configured so that their directivity
in a plane that contains the direction of the two par-
allel lines is of an end-fire pattern.

6. The leaky-wave antenna according to claim 1 or 3,
further comprising a reflector for narrowing a beam
width in a a plane perpendicular to the direction of
the two parallel lines.

7. The leaky-wave antenna according to claim 1 or 3,
wherein an interdigital capacitor or a parallel plate
capacitor is used as the series capacitor (C1, C2).

8. The leaky-wave antenna according to claim 1 or 3,
wherein a straight thin line or a meandering line is
used as the parallel inductor (L1).

9. The leaky-wave antenna according to claim 1 or 3,
wherein a chipped element is used as the series ca-
pacitor (C1, C2) and the parallel inductor (L1).

Patentansprüche

1. Leckwellenantenne, aufweisend, als Elementeinheit
(AE), eine zusammengesetzte rechte/linke CRLH-
Übertragungsleitung, die konfiguriert ist durch peri-
odisches Verbinden von mehreren CRLH-Einheits-
zellen (UC) zwischen einen Enden und den entge-
gengesetzten Enden von zwei parallelen Leitungen,
wobei die Einheitszellen (UC) jeweils einen linken
Reihenkondensator (C1, C2) auf jeder der beiden
parallelen Leitungen hat und einen linken parallel
geschalteten Induktor (L1) zwischen den beiden pa-
rallelen Leitungen (La, Lb) hat und dadurch ge-
kennzeichnet ist, dass die Leckwellenantenne so
konfiguriert ist, dass bei Einspeisen einer Differenz-
modusleistung in die beiden parallelen Leitungen
(La, Lb) die beiden parallelen Leitungen (La, Lb) und
der Reihenkondensator (C1, C2) zum Aussenden
einer ersten linearen Polarisationskomponente die-
nen, und des Weiteren der parallel geschaltete In-
duktor (L1) und ein Leiter zwischen den beiden pa-
rallelen Leitungen (La, Lb) zum Aussenden einer
zweiten linearen Polarisationskomponente dienen,
wobei die erste lineare Polarisationskomponente
sich entlang einer Ebene erstreckt, die die Richtung
der beiden parallelen Leitungen enthält, und die
zweite lineare Polarisationskomponente zu der ers-
ten linearen Polarisationskomponente orthogonal ist
und sich entlang einer Ebene erstreckt, die senk-
recht zu der Richtung der beiden parallelen Leitun-
gen ist, und
wobei die Elementeinheit (AE) so konfiguriert ist,
dass die erste lineare Polarisationskomponente und
die zweite lineare Polarisationskomponente in glei-
chen Anteilen ausgesendet werden.

2. Leckwellenantenne nach Anspruch 1, wobei die Ele-
menteinheit (AE) so konfiguriert ist, dass sie eine
Richtcharakteristik in einer Ebene zeigen, die die
Richtung der beiden parallelen Leitungen eines
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Strahlungsmusters enthält.

3. Leckwellenantenne, aufweisend Leckwellenanten-
nen nach Anspruch 1 als erste und zweite Antenne,
wobei die erste und die zweite Antenne Elementein-
heiten (AE1, AE2) haben, die kombiniert orthogonal
zueinander sind, wobei ihre Längsachsenleitungen
ausgerichtet sind.

4. Leckwellenantenne nach Anspruch 3, wobei die Ele-
menteinheiten (AE1, AE2) der ersten und der zwei-
ten Antenne zueinander entlang der Längsachsen-
leitung um eine halbe Länge der jeweiligen Einheits-
zellen versetzt sind, die periodisch angeordnet sind.

5. Leckwellenantenne nach Anspruch 3, wobei die Ele-
menteinheit (AE1, AE2) der ersten und der zweiten
Antenne so konfiguriert ist, dass ihre Richtcharakte-
ristik in einer Ebene, die die Richtung der beiden
parallelen Leitungen enthält, ein Strahlungsmuster
aufweist.

6. Leckwellenantenne nach Anspruch 1 oder 3, ferner
aufweisend einen Reflektor zum Verengen einer
Strahlbreite in einer Ebene, die senkrecht zu der
Richtung der beiden parallelen Leitungen ist.

7. Leckwellenantenne nach Anspruch 1 oder 3, wobei
ein Interdigitalkondensator oder ein Parallelplatten-
kondensator als der Reihenkondensator (C1, C2)
verwendet wird.

8. Leckwellenantenne nach Anspruch 1 oder 3, wobei
eine gerade dünne Leitung oder eine Mäanderlei-
tung als der parallel geschaltete Induktor (L1) ver-
wendet wird.

9. Leckwellenantenne nach Anspruch 1 oder 3, wobei
ein gechiptes Element als der Reihenkondensator
(C1, C2) und der parallel geschaltete Induktor (L1)
verwendet wird.

Revendications

1. Antenne à ondes de fuite comprenant, en tant qu’uni-
té élément (AE), une ligne de transmission compo-
site main droite/gauche (CRLH) conçue en raccor-
dant plusieurs cellules unitaires CRLH (UC) de ma-
nière périodique entre des extrémités et les extrémi-
tés opposées de deux lignes parallèles,
lesdites cellules unitaires (UC) possédant chacune
un condensateur en série main gauche (C1, C2) sur
chacune des deux lignes parallèles et possédant une
bobine d’inductance parallèle main gauche (L1) en-
tre les deux lignes parallèles (La, Lb) et caractérisé
en que l’antenne à ondes de fuite est conçue afin
que lorsqu’une puissance en mode différentiel est

fournie aux deux lignes parallèles (La, Lb), les deux
lignes parallèles (La, Lb) et le condensateur en série
(C1, C2) servent à émettre un première composante
de polarisation linéaire et également, la bobine d’in-
ductance parallèle (L1) et un conducteur entre les
deux lignes parallèles (La, Lb) servent à émettre une
seconde composante de polarisation linéaire, ladite
première composante de polarisation linéaire s’éten-
dant le long d’un plan qui contient la direction des
deux lignes parallèles et ladite seconde composante
de polarisation linéaire étant orthogonale à la pre-
mière composante de polarisation linéaire et s’éten-
dant le long d’un plan perpendiculaire à la direction
des deux lignes parallèles et
ladite unité élément (AE) étant conçue afin que la
première composante de polarisation linéaire et la
seconde composante de polarisation linéaire soient
émises en quantités égales.

2. Antenne à ondes de fuite selon la revendication 1,
ladite unité élément (AE) étant conçue pour montrer
une directivité, dans un plan qui contient la direction
des deux lignes parallèles, d’un motif en-bout.

3. Antenne à ondes de fuite comprenant des antennes
à ondes de fuite selon la revendication 1 en tant que
première et seconde antennes, lesdites première et
seconde antennes possédant des unités éléments
(AE1, AE2) qui sont combinées orthogonales l’une
à l’autre avec leurs lignes axiales longitudinales ali-
gnées.

4. Antenne à ondes de fuite selon la revendication 3,
lesdites unités éléments (AE1, AE2) des première
et seconde antennes étant déplacées l’une par rap-
port à l’autre le long de la ligne axiale longitudinale
d’une demi-longueur des cellules unitaires respecti-
ves disposées périodiquement.

5. Antenne à ondes de fuite selon la revendication 3,
lesdites unités éléments (AE1, AE2) des première
et seconde antennes étant conçues afin que leur di-
rectivité dans un plan qui contient la direction des
deux lignes parallèles soit d’un motif en-bout.

6. Antenne à ondes de fuite selon la revendication 1
ou 3, comprenant en outre un réflecteur destiné à
rétrécir une largeur de faisceau dans un plan per-
pendiculaire à la direction des deux lignes parallèles.

7. Antenne à ondes de fuite selon la revendication 1
ou 3, un condensateur interdigité ou un condensa-
teur à plaques parallèles étant utilisé en tant que
condensateur en série (C1, C2).

8. Antenne à ondes de fuite selon la revendication 1
ou 3, une ligne droite mince ou une ligne sinueuse
étant utilisée en tant que bobine à inductance paral-

11 12 



EP 3 261 179 B1

8

5

10

15

20

25

30

35

40

45

50

55

lèle (L1).

9. Antenne à ondes de fuite selon la revendication 1
ou 3, un élément à puce étant utilisé en tant que
condensateur en série (C1, C2) et bobine à induc-
tance parallèle (L1).
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