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Description

The present invention relates to a plane antenna as
indicated in the precharacterizing part of claim 1.

Such aprior art (EP-A-0 345 454) plane antenna has
been developed as an alternative to a parabola antenna
for a microwave communication. In this prior art antenna
the radiative element is formed by a slot and a patch,
both of which are provided on the second printed board,
while only a feed line is provided on the first printed
board. The phase difference among the radiating ele-
ments is considered for the purpose of tilting the resultant
radiation beam. In order to maximize the antenna effi-
ciency in the plane microstrip array antenna with a beam
tilt the distance between each two adjacent radiating el-
ements should be 0.8 to 0.9A. However, in this type of
antenna it is necessary to set the distance between ad-
jacent radiating elements to be 0.64A or less.

In ancther example (EP-A-0 345 454) of a plane an-
tenna, there is a microstrip type plane antenna shown in
Figures 1(A) and 1(B), where the antenna comprises: a
dielectric body 2; a current supply line 5 in a form of a
strip line provided on an upper side of the dielectric body
2; and a patch shaped radiative element 4 provided on
the upper side of the dielectric body 2 at the end of the
current suppy line 5. The antenna for practical use actu-
ally has a plurality of the patch shaped radiative elements
4 arranged in an array, among which the current supply
lines 5 are arranged with their lengths, branching posi-
tions, and line widths appropriately adjusted for the sake
of phase matching and impedance matching.

However, in this type of a microstrip type plane an-
tenna, the current supply lines 5 are exposed on the ra-
diation plane, so that there are unnecessary radiations
radiated from branching and curving sections and curv-
ing sections of the current supply lines 5. As result, the
radiation characteristic has been rather low in this type
of a microstrip type plane antenna.

As an improvement on such a conventional micros-
trip type plane antenna, it has been proposed a micros-
trip type plane antenna shown in Figs. 2(A) and 2(B),
where the antenna comprises: a first dielectric body 2; a
first grounding conductor body 1 provided on a lower side
of the first dielectric body 2; a current supply line 5 in a
form of a strip line provided on an upper side of the first
dielectric body 2; a patch shaped radiative element 4 pro-
vided on the upper side of the first dielectric body 2 at an
end of the current supply line 5; a second dielectric body
21 formed on the upper side of the first dielectric body 2
over the radiative element 4 and the current supply line
5; and a second grounding conductor body 11 provided
on the upper side of the second dielectric body 21, which
has a slot 3 at a position located directly above the radi-
ative element 4.

An antenna of this type is shown in the following
document : IEEE TRANSACTIONS ON BROADCAST-
ING, vol 34, no. 4, December 1988, New York US pages
457-464; ITO ET AL.: "PLANAR ANTENNAS FOR SAT-
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ELLITE RECEPTION", see the figure 11.

In a microstrip type plane antennaformed from a plu-
rality of such antenna units arranged in an array, the cur-
rent supply lines 5 are arranged in a space sandwiched
between the first and second grounding conductor bod-
ies 1 and 11, so that the unnecessary radiations from the
branching and curving sections of the current supply
lines 5 tend to be suppressed by being obstructed by the
second grounding conductor body 11 while the radia-
tions from the radiative elements 4 can be transmitted
without any obstruction through the slots 3 as shown in
Fig. 2(C), such that the antenna efficiency can be im-
proved.

Although this microstrip type plane antenna is effec-
tive in suppressing the unnecessary radiations from the
current supply lines, it is also associated with a problem
that the radiation efficiency of this antenna becomes low
when the area of the slot 3 is small such that the gain is
lower by 1 to 4 dB compared with the antenna of Figs. 1
(A) and 1(B). If the area of the slot 3 is increased, the
gain may be improved, but the effect of suppressing the
unnecessary radiations from the current supply line
would be weakened such that the antenna gain becomes
low. It is therefore the object of the invention to provide
a plane antenna with high gain and antenna efficiency.

According to the invention this object is solved by
the features of claim 1.

The array antenna of the present invention is formed
by a plurality of antenna units, where each radiative el-
ement is in radiative communication with all the slots of
the antenna through the second dielectric body which is
commonly provided for all the antenna units of the an-
tenna. Here, this array structure of the present invention
is realizable because of the characteristic feature con-
cerning the use of the constant slot interval with a value
equal to 0.72 to 0.93 times a wavelength corresponding
to a central frequency of a frequency band for waves to
be used. This constant slot interval is specifically chosen
such that the phase of waves radiated from one slot are
substantially aligned with the phase of waves radiated
from adjacent slots. This consideration concerning the
phases of waves radiated from the slots is necessary in
realizing the sufficently high antenna efficiency and gain
at the same time.

Otherfeatures and advantages of the present inven-
tion will become apparent from the following description
taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1(A) and 1(B) are a top plan view and a cross
sectional view, respectively, of an example of a conven-
tional microstrip type plane antenna.

Figs. 2(A) and 2(B) are a top plan view and a cross
sectional view, respectively, of another example of acon-
ventional microstrip type plane antenna.

Fig. 2(C) is a cross sectional view of a conventional
microstrip type plane antenna constructed from antenna
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units in a form shown in Figs. 2(A) and 2(B).

Figs. 3(A) and 3(B) are a top plan view and a cross
sectional view, respectively, of a first embodiment of a
microstrip type plane antenna according to the present
invention.

Figs. 4(A) and 4(B) are top plan views of two config-
urations of adjacent slots for which a relationship be-
tween the gain and the relative slot pitch is examined.

Fig. 5 is a graph of a relationship between the gain
and the relative slot pitch obtained for the two configura-
tions of Figs. 4(A) and 4(B).

Fig. 6 is a top plan view of a configuration of neigh-
boring slots for which a relationship between the gain
and the relative slot pitch is evaluated.

Fig. 7 is a graph of a relationship between the gain
and the relative slot size obtained for an antenna and for
a single radiative element.

Figs. 8(A) to 8(F) are illustration of various possible
shapes for the radiative element in the microstrip type
plane antenna of Figs. 3(A) and 3(B).

Fig. 9 is a top plan view of an array antenna formed
by arranging a plurality of the microstrip type plane an-
tennas of Figs. 3(A) and 3(B) in an array.

Figs. 10(A) and 10(B) are a cross sectional view and
a top plan view, respectively, of a second embodiment
of a microstrip type plane antenna according to the
present invention.

Fig. 11 is a graph of a relationship between the gain
and the relative slot size obtained for a case using the
passive element and for a case not using the passive
element.

Fig. 12 is a schematic diagram for a possible ar-
rangement in pair of two radiative elements in the micro-
strip type plane antenna according to the present inven-
tion.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to Figs. 3(A) and 3(B), a first embod-
iment of a microstrip type plane antenna accordingto the
present invention will be described in detail.

In this first embodiment shown in Figs. 3(A) and 3
(B), a microstrip type plane antenna 10 is formed from a
plurality of antenna units arranged in an array, each of
which comprises: a first dielectric body 2; a first ground-
ing conductor body 1 provided on a lower side of the first
dielectric body 2; a current supply line 5 in a form of a
strip line provided on an upper side of the first dielectric
body 2; a patch shaped radiative element 4 provided on
the upper side of the first dielectric body 2 at an end of
the current supply line 5; a second dielectric body 21
formed on the upper side of the first dielectric body 2 over
the radiative element 4 and the current supply line 5; and
a second grounding conductor body 11 provided on the
upper side of the second dielectric body 21, which has
a slot 3 at a position located directly above the radiative
element 4.
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In this microstrip type plane antenna 10, the radia-
tive elements 4 and the slots 3 are arranged in a planar
array with a constant interval d in both of longitudinal and
transverse directions, where a value of this interval d is
set equal to 0.72 to 0.93 or more preferably 0.85 t0 0.93
times a wavelength A, corresponding to a central fre-
quency of a frequency band for the waves to be trans-
mitted or received by this microstrip type plane antenna
10, for the following reason.

Namely, the present inventors conducted an exper-
iment to determine a relationship between a relative slot
pitch D/A4 and the radiation gain for two cases shown in
Figs. 4(A) and 4(B). In a case shown in Fig. 4(A), the
radiative element 4 has one slot 3 located directly above
it and another slot 31 located at a distance D from the
slot 3 in a longitudinal or a transverse direction, while in
a case shown in Fig. 4(B), the radiative element 4 has
one slot 3 located directly above it and another slot 32
located at a distance D from the slot 3 in a diagonal di-
rection.

The result obtained by this experiment is shown in
Fig. 5 along with a case in which the radiative element 4
has only one slot 3 located directly above it. According
to this result shown in Fig. 5, it can be observed that the
gain for the case of Fig. 4(A) or the case of Fig. 4(B) be-
comes greater than the case of using a single slot only
for the relative slot pitch D/A, within a range of 0.72 to
0.93.

This result implies that the phase of the waves radi-
ated from the slot 31 or 32 and the phase of the waves
radiated from the slot 3 are substantially aligned with
each other only for the relative slot pitch D/Ay within a
range of 0.72 10 0.93, and that the gain is affected by the
phase difference between these waves for the relative
slot pitch D/A, outside of this range.

On a basis of this observation, a case shown in Fig.
6 in which the radiative element 4 has one slot 3 located
directly above it and eight other slots neighboring to this
slot 3 in the longitudinal, transverse, and diagonal direc-
tions is considered, and a range of the relative slot pitch
D/hg for which the gain can be greater than that obtained
by a single slot and for which the antenna efficiency can
be greater than 60% is evaluated to be a range of 0.85
t0 0.93.

For this reason, this range is selected as an appro-
priate one for the interval d between the slots 3 in the
first embodiment shown in Figs. 3(A) and 3(B). Thus, in
this first embodiment, the radiative elements 4 and the
slots 3 are arranged in an array with such an interval for
which the phase of the waves radiated from one slot can
be aligned with the phase of the waves radiated from ad-
jacent slots, so that it becomes possible to realize a high
antenna gain while retaining a feature to suppress the
unnecessary radiation from the current supply lines for
the sake of the antenna efficiency.

Also, in this first embodiment, the shape of each slot
3is selected to be a square having a length of each side
equal to 0.48 to 0.65 times a wavelength A correspond-
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ing to a central frequency of a frequency band for the
waves to be transmitted or received by this microstrip
type plane antenna 10, for the following reason.

Namely, the present inventors also conducted an ex-
periment to determine a relationship of a relative slot size
£/1y with respect to the gain per antenna including 384
radiative elements which is indicated by an upper curve,
or with respect to the gain per single radiative element
which is indicated by a lower curve.

The result obtained by this experiment is shown in
Fig. 7, from which it can be observed that the gain per
single radiative elementbecomes greater than a conven-
tionally attainable 8 dB for the relative slot size €/ within
a range of 0.48 to 0.65, with a peak at a value approxi-
mately equal to 0.59.

For this reason, this range is selected as an appro-
priate one for the slot size of the slots 3 in the first em-
bodiment shown in Figs. 3(A) and 3(B). Thus, the anten-
na efficiency in this first embodiment can be further im-
proved by adopting the slot size within this range.

Here, it is to be noted that the shape of each slot 3
may be selected to be a circular disk having a diameter
equal to 0.48 to 0.65 times a wavelength A, correspond-
ing to a central frequency of a frequency band for the
waves to be transmitted or received by this microstrip
type plane antenna 10, instead of the square shape as
described above and depicted in the drawings.

Itis also to be noted that the shape of each radiative
element 4 in this first embodiment can be selected from
various shapes shown in Figs. 8(A) to 8(F). In a case of
dealing with linearly polarized waves, the patch shaped
radiative element of a square shape as shown in Fig. 8
(A) or of a circular disk shape as shown in Fig, 8(B) may
be employed. In a case of dealing with circularly polar-
ized waves, the two-point current supply type radiative
element of a square shape as shown in Fig. 8(C) or of a
circular disk shape as shown in Fig, 8(D), to which two
current supply lines with 90° phase difference are at-
tached, may be employed. Also, in this case, the
one-point current supply type radiative element incorpo-
rating a so called perturbation in which a ratio with re-
spect to the longitudinal and transverse directions is al-
tered, such as those shown in Fig. 8(E) and Fig. 8(F)
may be employed instead.

More specifically, the microstrip type plane antenna
10 of this first embodiment has been actually constructed
as follows.

In a configuration shown in Figs. 3(A) and 3(B), the
first grounding conductor body 1 is formed from an alu-
minum plate of 140 mm X 140 mm size and 3 mm thick-
ness. The first dielectric body 2 is formed from a poly-
ethylene foam of 2 mm thickness having the relative di-
electric constant approximately equalto 1.1 which is cov-
ered on its upper side by a substrate formed by a copper
foil attached to a polyethylene film of 25 um thickness,
where the antenna circuit including the radiative ele-
ments 4 and the current supply lines 5 are formed on this
substrate by etching off the unnecessary parts of the
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copper foil from the substrate. The second dielectric
body 21 is formed from a polyethylene foam of 2 mm
thickness having the relative dielectric constant approx-
imately equal to 1.1, and the second grounding conduc-
tor body 11 is formed from an aluminum plate of 0.5 mm
thickness, on which the slots 3 are formed at positions
located directly above the radiative elements 4.

Here, a number of the radiative elements 4 and a
number of slots 3 are sixteen respectively, and these six-
teen radiative elements 4 and sixteen slots 3 are ar-
ranged in a planar array with a constant interval d in both
of longitudinal and transverse directions, where a value
of this interval d is set equal to 0.89 times a wavelength
Ag = 11.85 GHz corresponding to a central frequency of
a frequency band for the waves to be transmitted or re-
ceived by this microstrip type plane antenna 10, while
the shape of each slot 3 is selected to be a square having
a length of each side equal to 0.51 times the aforemen-
tioned wavelength A4, which takes a value of 13 mm.

The measured antenna gain of this microstrip type
plane antenna was 19.5 dB, according to which the gain
per single radiative element has been improved by ap-
proximately 3 dB compared with a case of the radiative
element having only one slot directly above it.

Also, twenty-four of the antennas with a configura-
tion of Figs. 3(A) and 3(B) just described above are ar-
ranged in a square array as shown in Fig. 9, with a cur-
rent supply point located at a center of the square array
to form an array antenna. The measured antenna gain
of this array antenna was 33.2 dB, according to which
the gain per single radiative element has been improved
by approximately 3.3 dB compared with a case of the
radiative element having only one slot directly above it.

In addition, the antenna with a configuration similar
tothat shown in Figs. 3(A) and 3(B) except that the shape
of each slot 3 is selected to be a circular disk having a
diameter equal to 0.51 times the aforementioned wave-
length Ay was also constructed, and the result similar to
that obtained by the configuration of Figs. 3(A) and 3(B)
were also obtained.

Referring now to Figs. 10(A) and 10(B), a second
embodiment of a microstrip type plane antenna accord-
ing to the present invention will be described in detail.

In this second embodiment shown in Figs. 10(A) and
10(B), a microstrip type plane antenna is formed from a
plurality of antenna units arranged in an array, each of
which comprises: a first dielectric body 2; a first ground-
ing conductor body 1 provided on a lower side of the first
dielectric body 2; a current supply line 5 in a form of a
strip line provided on an upper side of the first dielectric
body 2; a patch shaped radiative element 4 provided on
the upper side of the first dielectric body 2 at an end of
the current supply line 5; a second dielectric body 21
formed on the upper side of the first dielectric body 2 over
the radiative element 4 and the current supply line 5; a
second grounding conductor body 11 provided on the up-
per side of the second dielectric body 21, which has a
slot 3 at a position located directly above the radiative
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element 4; a third dielectric body 22 formed on the upper
side of the second grounding conductor body 11; and a
passive element 6 provided on the upper side of the third
dielectric body 22 at a position directly above the slot 3.

In this microstrip type plane antenna, the radiative
elements 4 and the slots 3 are arranged in a planar array
with a constant interval d in both of longitudinal and trans-
verse directions, where a value of this interval d is set
equal to 0.72 to 0.93 or more preferably 0.85 to 0.93
times a wavelength Aq corresponding to a central fre-
quency of a frequency band for the waves to be trans-
mitted or received by this microstrip type plane antenna,
as in the first embodiment described above.

Also, in this second embodiment, the shape of each
slot 3 is selected to be a square having a length of each
side equal to 0.48 to 0.65 times a wavelength A4 corre-
sponding to a central frequency of a frequency band for
the waves to be transmitted or received by this microstrip
type plane antenna 10, as in the first embodiment de-
scribed above.

The additional feature of the passive element 6 in
this second embodiment has the following effect.

Namely, the present inventors conducted an exper-
iment to determine a relationship of a relative slot size
£/\g and the gain for a case using the passive element
6 and a case not using the passive element 6.

The result obtained by this experiment is shown in
Fig. 11 along with a case of using an optimized microstrip
structure, from which it can be observed that the gain
becomes greater for the case using the passive element
6 compared with the case not using the passive element
6, for smaller slot sizes.

Here, it is to be noted that the shape of each passive
element 6 in this second embodiment can be selected to
be any shape used for the usual radiative element, such
as a square shape or a circular disk shape.

More specifically, the microstrip type plane antenna
of this second embodiment has been actually construct-
ed as follows.

In addition to the specific construction of the micro-
strip type plane antenna 10 of the first embodiment de-
scribed above, the third dielectric body 22 is formed from
a polyethylene foam of 2 mm thickness having the rela-
tive dielectric constant approximately equal to 1.1 which
is covered on its upper side by a substrate formed by a
copper foil attached to a polyethylene film of 25 pm thick-
ness, where the passive element 6 is formed on this sub-
strate by etching off the unnecessary parts of the copper
foil from the substrate at a position located directly above
the slot 3 and the radiative element 4.

The value of the interval d is set equal to 0.89 times
a wavelength A4 = 11.85 GHz corresponding to a central
frequency of a frequency band for the waves to be trans-
mitted or received by this microstrip type plane antenna,
while the shape of each slot 3 is selected to be a square
having a length of each side equal to 0.51 times the
aforementioned wavelength Ay, which takes a value of
13 mm, as in the case of the first embodiment described
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above.

With this microstrip type plane antenna of the sec-
ond embodiment, the result similar to that obtained by
the configuration of Figs. 3(A) and 3(B) were also ob-
tained.

Thus, in this second embodiment, the antenna effi-
ciency of the microstrip type plane antenna can be fur-
ther improved by using the additional passive element.

It is to be noted that the radiative elements 4 in the
above described embodiments may be arranged in units
of pairs, as shown in Fig. 12. Namely, one radiative ele-
ment 4a and another adlacent radiative element 4b may
be arranged such that the radiative element 4a is rotated
by 90° with respect to the radiative element 4b, and the
radiative element 4a is connected to the common single
current supply line 5 a branch 5a while the radiative el-
ement 4b is connected to the common single current
supply line 5 through another branch 5b which is longer
than the branch 5a such that the phases from the radia-
tive elements 4a and 4b can be maiched at the common
single current supply line 5.

Claims

1. A plane antenna (10) formed by a plurality of
antenna units arranged in an array, each of the
antenna units comprising:

a first dielectric body (2);

afirst grounding conductor body (1) provided on
a lower side of the first dielectric body (2);

a current supply line (5) in a form of a strip line
provided on an upper side of the first dielectric
body (2);

a patch shaped radiative element (4) provided
on the upper side of the first dielectric body (2)
at an end of the current supply line (5);

a second dielectric body (21) formed on the
upper side of the first dielectric body (2) over the
radiative element (4) and the current supply line
(5); and

a second grounding conductor body (11) pro-
vided on the upper side of the second dielectric
body (21), which has a slot (3) at a position
located directly above the radiative element (4);
wherein

the radiative elements (4) and the slots (3) of
the plane antenna (10) are arranged in a planar
array with a constant interval (d) in two orthog-
onal directions and each radiative element (4)
is in radiative communication with all the slots
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(3) of the plane antenna (10) through the second
dielectric body (21) which is commonly provided
for all the antenna units of the plane antenna
(10), characterized in that said constant inter-
val (d) has a value equal to 0.72 to 0.93 times
a wavelength (o) corresponding to a central
frequency of a frequency band for waves to be
used such that the phase of the waves radiated
from a patch through one slot (3) are substan-
tially aligned with the phase of the waves radi-
ated from the same patch through the adjacent
slots (3), said wavelength (A0), being measured
in the air.

The plane antenna of claim 1, wherein the constant
interval (d) of the planar array has a value equal to
0.85 to 0.93 times the wavelength (Ao) correspond-
ing to the central frequency of the frequency band
for waves to be used.

The plane antenna of claim 1, wherein the slot (3) of
each antenna unit is in a square shape having a
length of each side equal to 0.48 to 0.65 times the
wavelength (Ao) corresponding to the central fre-
quency band for the waves to be used.

The plane antenna of claim 1, wherein the slot (3) of
each antenna is in a circular disk shape having a
diameter equal to 0.48 to 0.65 times the wavelength
(Ao) corresponding to the central frequency of the
frequency band for the waves to be used.

The plane antenna of claim 1, wherein each antenna
unit further comprises:

a third dielectric body (22) formed on the upper
side of the second grounding conductor body;
and

a passive element (6) provided on the upper
side of the third dielectric body (22) at a position
directly above the slot (3).

6. The plane antenna of claim 1, wherein the radiative

elements of the plane antenna are arranged in units
of pairs.

Patentanspriiche

Ebene Antenne (10), die von einer Vielzahl von in
einem Feld angeordneten Antenneneinheiten gebil-
det ist, mit:

einem ersten dielektrischen Kérper (2) ;

einem ersten erdenden Leiterkdrper (1), der auf
einer Unterseite des ersten dielekirischen Kor-
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pers (2) vorgesehen ist;

einer Stromzuflhrungsleitung (5) in Form einer
Streifenleitung, die auf einer Oberseite des
ersten dielektrischen Kérpers (2) vorgesehen
ist;
einem fleckenférmigen Strahlerelement (4), das
auf der Oberseite des ersten dielektrischen Kor-
pers (2) an einem Ende der Stromzufiihrungs-
leitung (5) vorgesehen ist;

einem zweiten dielekirischen Kérper (21), der
auf der Oberseite des ersten dielektrischen Kor-
pers (2) Uber dem Strahlerelement (4) und der
Stromzuflihrungsleitung (5) gebildet ist, und

einem zweiten erdenden Leiterkdrper (11), der
auf der Oberseite des zweiten dielekirischen
Kérpers (21) vorgesehen ist und einen Schlitz
(8) an einer Stelle hat, die unmittelbar oberhalb
des Strahlerelements (4) angeordnet ist; wobei

die Strahlerelemente (4) und die Schlitze (3) der
ebenen Antenne (10) in einem ebenen Feld mit
einem konstanten Intervall (d) in zwei orthogo-
nalen Richtungen angeordnet sind und jedes
Strahlerelement (4) sich in strahlender Verbin-
dung mitallen Schlitzen (3) der ebenen Antenne
(10) durch den zweiten dielektrischen Korper
(21) befindet, der fur alle Antenneneinheiten der
ebenen Antenne (10) gemeinsam vorgesehen
ist, dadurch gekennzeichnet, daf3 das kon-
stante Intervall (d) einen Wert gleich 0,72 bis
0,93 mal einer Wellenlange (i) hat, die einer
Mittenfrequenz eines Frequenzbandes flur Wel-
len entspricht, die so benutzt werden, daf3 die
Phase der von einem Fleck durch einen Schlitz
(8) abgestrahlten Wellen im wesentlichen mit
der Phase der Wellen ausgerichtet ist, die von
dem gleichen Fleck durch die benachbarten
Schlitze (3) abgestrahlt werden, wobei die Wel-
lenldnge () in Luft gemessen wird.

Ebene Antenne nach Anspruch 1, wobei das kon-
stante Intervall (d) des ebenen Feldes einen Wert
gleich 0,85 bis 0,93 mal der Wellenlange (Ag) hat,
die der Mittenfrequenz des Frequenzbandes fir die
Zu benutzenden Wellen entspricht.

Ebene Antenne nach Anspruch 1, wobei der Schlitz
(8) jeder Antenneneinheit eine quadratische Form
mit einer Seitenl&nge von 0,48 bis 0,65 mal der Wel-
lenlange (Aq) hat, die der Mittenfrequenz des Fre-
quenzbandes fir die zu benutzenden Wellen ent-
spricht.

Ebene Antenne nach Anspruch 1, wobei der Schlitz
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(3) jeder Antenne eine kreisférmige Scheibenform
hat mit einem Durchmesser gleich 0,48 bis 0,65 mal
der Wellenlange (Ap), die der Mittenfrequenz des
Frequenzbandes flr die zu benutzenden Wellen
entspricht.

Ebene Antenne nach Anspruch 1, wobei jede Anten-
neneinheit auBerdem aufweist:

einen dritten dielektrischen Kérper (22), der auf
der Oberseite des zweiten erdenden Leiterkor-
pers gebildet ist, und

ein passives Element (6), das auf der Oberseite
des dritten dielektrischen Kérpers (22) an einer
Stelle unmittelbar oberhalb des Schlitzes (3)
vorgesehen ist.

6. Ebene Antenne nach Anspruch 1, wobei die Strah-

lerelemente der ebenen Antenne in Einheiten von
Paaren angeordnet sind.

Revendications

Antenne plane (10) formée par une pluralité d'unités
formant antenne agencées en une matrice, chacune
des unités formant antenne comprenant :

un premier corps diélectrique (2) ;

un premier corps conducteur de mise a la
masse (1) disposé sur une face inférieure du
premier corps diélectrique (2) ;

une ligne d'alimentation en courant (5) sous la
forme d'une microbande disposée sur une face
supérieure du premier corps diélectrique (2) ;
un élément radiatif en forme de pastille (4) dis-
posé sur la face supérieure du premier corps
diélectrique (2) au niveau d'une extrémité de la
ligne d'alimentation en courant (5) ;

un second corps diélectrique (21) formé sur la
face supérieure du premier corps diélectrique
(2) au-dessus de I'élément radiatif (4) et de la
ligne d'alimentation en courant (5) ; et

un second corps conducteur de mise alamasse
(11) disposé sur la face supérieure du second
corps diélectrique (21), lequel posséde une
fente (3) & une position située directement
au-dessus de I'élément radiatif (4) ;

dans laquelle les éléments radiatifs (4) et les
fentes (3) de I'antenne plane (10) sont agencés
selon une matrice plane avec un intervalle cons-
tant (d) dans deux directions perpendiculaires
et chaque élément radiatif (4) est en communi-
cation radiative avec toutes les fentes (3) de
l'antenne plane (10) par l'intermédiaire du
second corps diélectrique (21) qui est habituel-
lement prévu pour toutes les unités formant
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antenne de l'antenne plane (10), caractérisée
en ce que ledit intervalle constant (d) a une
valeur égale a 0,72 a 0,93 fois une longueur
d'onde (ro) correspondant a une fréquence
centrale d'une bande de fréquences pour des
ondes a utiliser de sorte que la phase des ondes
émises a partir d'une pastille par l'intermédiaire
d'une fente particuliere (3) est sensiblement ali-
gnée avec la phase des ondes émises a partir
de la méme pastille par l'intermédiaire des fen-
tes adjacentes (3), ladite longueur d'onde (A0)
étant mesurée dans l'air.

Antenne plane selon la revendication 1, dans
laquelle l'intervalle constant (d) de la matrice plane
a une valeur égale a 0,85 a 0,93 fois la longueur
d'onde (Ao) correspondant a la fréquence centrale
de la bande de fréquences pour les ondes a utiliser.

Antenne plane selon la revendication 1, dans
laquelle la fente (3) de chaque unité formant
antenne est de forme carrée ayant une longueur de
coOté égale 20,48 4 0,65 fois la longueur d'onde (10)
correspondant a la bande de fréquence centrale
pour les ondes & utiliser.

Antenne plane selon la revendication 1, dans
laquelle la fente (3) de chaque unité formant
antenne a une forme de disque circulaire ayant un
diamétre égal & 0,48 & 0,65 fois la longueur d'onde
(Ao) correspondant a la fréquence centrale de la
bande de fréquences pour les ondes a utiliser.

Antenne plane selon la revendication 1, dans
lagquelle chaque unité formant antenne comprend :

un troisieme corps diélectrique (22) formé sur
la face supérieure du second corps conducteur
de mise a la masse ; et

un élément passif (6) disposé sur la face supé-
rieure du troisieme corps diélectrique (22) a une
position directement au-dessus de la fente (3).

6. Antenne plane selon la revendication 1, dans

laquelle les éléments radiatifs de l'antenne plane
sont agencés en unités formant des paires.
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