EP 1 968 159 B1

Patent Office

s et (11) EP 1968 159 B1

(1 9) ’ e Hllm”“mmllmll‘l”‘l‘”l“l |H|H|‘|H‘|l‘|H‘|‘|H|H||H‘|H||‘
Patentamt
0 European

(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) IntCl.:
of the grant of the patent: HO1Q 9/04 (2006.01)

18.10.2017 Bulletin 2017/42
(21) Application number: 07004583.6

(22) Date of filing: 06.03.2007

(54) Circularly polarized patch antenna assembly
Zirkular polarisierte Patchantennenanordnung

Ensemble d’antenne a plaque a polarisation circulaire

(84) Designated Contracting States: e Chu, Te-Yi

DE FRGB NL Cirocomm Technology Corp.
Tainan Hsien 720 (TW)
(43) Date of publication of application:

10.09.2008 Bulletin 2008/37 (74) Representative: Ter Meer Steinmeister & Partner
Patentanwaélte mbB
(73) Proprietor: Cirocomm Technology Corp. Nymphenburger StraBRe 4
Tainan Hsien 720 (TW) 80335 Miinchen (DE)
(72) Inventors: (56) References cited:
* Yang, Tsai-Yi EP-A- 1 536 511 EP-A1- 0 400 872
Cirocomm Technology Corp. EP-A1-1 531 517 EP-A1-1 536 514
Tainan Hsien 720 (TW) EP-A2- 0 993 069 JP-A- 2004 312 532

KR-A- 20040 072 974 US-A1-2002 033 770

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 968 159 B1 2

Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to an antenna,
and in particular to a relatively compact patch antenna
assembly.

2. Description of Prior Art

[0002] Nowadays, automotive satellite navigation sys-
tems rapidly become more and more popular. In addition
to be combined with an in-car AV system, many kinds of
GPS products are developed in which the satellite navi-
gation system is integrated with a PDA, Notebook or mo-
bile phone. The GPS product which is most closely re-
lated to the car owner is the portable automobile GPS.
As to the car owner whose car is not originally equipped
with a GPS, it is good for him/her to choose a portable
automobile GPS because the price thereof is reasonable
and the portability thereof allows to be used out of the
car. Further, even the car owner buys a new car in the
future, he/she can still use this portable automobile GPS.
[0003] When the GPS is integrated with various elec-
tronic products such a PDA, Notebook or mobile phone,
a GPS signal-receiving antenna assembly is necessarily
built in the electronic device. With reference to Fig. 1, the
antenna comprises a substrate 1A, a radiation metal
pieces 2A, a grounded metal pieces 3A and a signal-
inputting body 4A. The substrate of this kind of antenna
is made of ceramic materials having a high dielectric con-
stant (8-150). The resonant frequency of the circularly
polarized patch antenna is 1575.42MHz

[0004] Recently, since the volume ofthe PDA or mobile
phone is made more and more compact, when the GPS
is to be integrated with the PDA or mobile phone, a phe-
nomenon may occurs that the existing circularly polarized
patch antenna shown in Fig. 1 cannot be mounted there-
in. Moreover, it is difficult for this kind of circularly polar-
ized patch antenna to further reduce the size thereof be-
cause the area of the radiation metal piece 2A connected
on the surface of the substrate 1 A will be reduced ac-
cordingly when the volume of the substrate 1Ais reduced.
On the condition that the substrate dielectric constant is
not changed, once the area of the radiation metal piece
2Ais reduced, the resonant frequency of the antenna will
rise to depart from the frequency band that can be re-
ceived by the GPS, which causes the GPS unable to
receive the signals. Although the antenna can be mount-
ed in a small-volume PDA or mobile phone, the function
of receiving satellite signals may not be obtained. There-
fore, it is an important issue in the field of the present
invention to reduce the area and volume of the circularly
polarized patch antenna.

[0005] KR 10-2004-0072974 describes a circularly po-
larized wave patch antenna having a upper radiation met-

10

20

25

30

35

40

45

50

55

al sheet and a lower ground electrode, wherein a sub-
strate is provided therebetween. A second ground elec-
trode extends from the first ground electrode, wherein
one or more adjustment electrodes are arranged at por-
tions extending from the second ground electrode on the
side surface of the surfaces of the substrate.

[0006] US 2002/0033770 A1 describes a circularly po-
larizes wave antenna device having an upper radiation
metal piece and a lower ground electrode. Between the
upper and the lower electrode there are capacity loading
conductors on the side surfaces of a substrate.

[0007] EP 1536 511 A1 describes an antenna device
having an upper radiating conductor plate, which is con-
nected to a ground conductor plate via a supporting mem-
ber, wherein the upper radiating conductor plate has ex-
tending portions arranged perpendicular to the upper ra-
diating conductor plate.

[0008] EP 1531517A1describes a circularly polarized
wave antenna made of a sheet metal with high reliability
having an upper radiating conductor plate and a ground
conductor arranged on top of a substrate. The substrate
is arranged below the upper radiating conductor plate
and the ground conductor.

[0009] EP 0400 872 A1 describes a flat-plate antenna
for use in mobile communications having a table shape
frame and a lower ground plate, which is connected via
connecting members with the table shape frame.
[0010] EP 1536 514 A1 describes an antenna device
having a dialectical substrate formed on a ground con-
ductor plate and a plurality of electrodes, which are pro-
vided on the dielectric substrate. Each electrode form
capacitor with a substrate. A radiating conductor plate is
arranged with a distance to the substrate and having a
plurality of leg pieces passing through the substrate.
[0011] JP 2004-312532 describes patch antenna hav-
ing a substrate, a radiation metal piece, and a grounded
metal piece. A signal inputting body penetrates through
the substrate. Metal pins are spaced apart and separated
from the top face and the side faces of the substrate.
[0012] EP 0993 069A2 describes a circularly polarized
wave antenna having a first ground electrode, a feeding
electrode at a side face and a second ground electrode.
On top of the substrate, there is a radiation electrode
having two diagonally arranged chamfers.

SUMMARY OF THE INVENTION

[0013] The present invention is characterized in that
the side face of the patch antenna is additionally provided
with a frequency down-conversion metal piece, so that
the volume of the circularly polarized patch antenna hav-
ing the same dielectric constant can be reduced by 10%
to 50% while maintaining the original resonant frequency
and circularly polarized property.

[0014] In order to achieve the above objects, the
present invention provides a circularly polarized patch
antenna assembly according to the independent claim
1, in which a plurality of frequency down-conversion met-
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al pieces extends from the grounded metal piece. The
frequency down-conversion metal pieces are adhered
on the side face of the substrate made of dielectric ma-
terials, so that the frequency down-conversion metal
piece onone side face is arranged diagonally with respect
to the frequency down-conversion metal piece on the op-
posite side face. When the resonant frequency of the
antenna is to be reduced, the position and the area of
the frequency down-conversion metal piece can be ad-
justed but the increased area of the frequency down-
conversion metal piece cannot be larger than a half area
of the side face of the substrate. Alternatively, the length
of the frequency down-conversion metal piece can be
increased.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

Fig. 1 is a schematic view showing a conventional
circularly polarized patch antenna assembly;

Fig. 2 is a perspective view showing the patch an-
tenna assembly of the first embodiment of the
present invention;

Fig. 3is an exploded view showing the patch antenna
assembly of the first embodiment of the present in-
vention;

Fig. 4 is a top view showing the patch antenna as-
sembly of the first embodiment of the presentinven-
tion;

Fig. 5 is a side view showing the patch antenna as-
sembly of the first embodiment of the presentinven-
tion;

Fig. 6 is a top view showing the patch antenna as-
sembly of the second embodiment of the present
invention;

Fig. 7 is a side view showing the patch antenna as-
sembly of the second embodiment of the present
invention;

Fig. 8 is a schematic view showing the patch antenna
assembly of the third embodiment of the present in-
vention;

Fig. 9is a schematic view showing the patch antenna
assembly of the fourth embodiment of the present
invention;

Figs. 10A and 10B are schematic views showing the
patch antenna assembly of the fifth embodiment of
the present invention;

Fig. 11 is a schematic view showing the patch an-
tenna assembly according to an example; and
Figs. 12A and 12B are schematic views showing the
patch antenna assembly according to an other ex-
ample.

DETAILED DESCRIPTION OF THE INVENTION

[0016] The technical contents and detailed description
of the present invention will be explained with reference
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to the accompanying drawings.

[0017] Fig. 2 is a perspective view showing the patch
antenna assembly of the first embodiment of the present
invention, and Fig. 3 is an exploded view showing the
patch antenna assembly of the first embodiment of the
present invention. The miniaturized circularly polarized
patch antenna assembly shown in these figures includes
asubstrate 1, aradiation metal piece 2, a grounded metal
piece 3 and a signal inputting body 4. The above com-
ponents are combined to form a miniaturized antenna
assembly that can be built and used in a portable GPS
satellite navigation system.

[0018] The above substrate 1 is a cubical body and
made of ceramic materials having a high dielectric con-
stant (8-150). The upper surface of the substrate has a
penetrating hole 11 for penetrating the substrate 1.
[0019] The radiation metal piece 2 is a square sheet
provided on the surface of the substrate 1, and provided
thereon with a through hole 21 corresponding to the
above penetrating hole 11. The radiation metal piece 2
has four corners. Any two diagonal chamfers 22 can form
a dextrorotary or levorotary circularly polarized patch an-
tenna. In the figures, the chamfers 22 on the radiation
metal piece 2 are provided in the right-upper portion and
the corresponding left-lower portion thereof. Therefore,
it belongs to a dextrorotary circularly polarized patch an-
tenna.

[0020] With reference to Fig. 4, the grounded metal
piece 3 is a square sheet and has a sheet 31 connected
to the bottom of the substrate 1. The sheet 31 has a
penetrating hole 32 whose inner diameter is larger than
that of the penetrating hole 11. Further, a plurality of fre-
quency down-conversion metal pieces in a form of an
elongated sheet extends from four sides of the sheet 31.
The frequency down-conversion metal piece 33 is ad-
hered onto the side face 12 of the substrate 1, so that
the frequency down-conversion metal piece 33 on the
one side face 12 is diagonally arranged with respect to
the frequency down-conversion metal piece 33’ on the
opposite side face 12’. In this figure, the frequency down-
conversion metal piece 33 is used to reduce the resonant
frequency of the antenna. When the volume of the sub-
strate 1 of the antenna is reduced, the area of the radi-
ation metal piece 2 is also reduced, which causes the
increase of the resonant frequency of the antenna.
Therefore, the frequency down-conversion metal piece
33 can be used to recover the resonant frequency of the
antenna to a desired frequency band.

[0021] The signal-inputting body 4 is formed into a T-
lettered shape and has a pillared solid or tubular hollow
conductor body 41. One end of the body 41 has a head
portion 42. After the body 41 of the signal-inputting body
4 penetrates through the penetrating hole 11, the through
hole 21 and the penetrating hole 32, the head portion 42
at one end of the body 41 is electrically connected with
the radiation metal piece 2. When the radiation metal
piece 2 receives signals, the signal-inputting body 4
forms a signal-inputting point.
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[0022] Owingto the design of the frequency down-con-
version metal piece 33, the volume of the antenna made
of the material having the same dielectric constant can
be reduced by 10% to 50%. Therefore, the thus-formed
antennacan be builtin the current compact portable elec-
tronic device.

[0023] Fig. 4 and Fig. 5 are a top view and a side view
of the patch antenna of the present invention. As shown
in these figures, when the chamfers 22 of the radiation
metal piece 2 on the substrate 1 of the patch antenna
are arranged in the right-upper portion and the corre-
sponding left-lower portion thereof, the frequency down-
conversion metal piece 33 extending from the grounded
metal piece 3 is arranged on the left side face 121 of the
side face 12, thereby to form a dextrorotary circularly
polarized patch antenna for receiving and transmitting a
dextrorotary circularly polarized electronic wave.

[0024] When the resonant frequency of the antennais
to be further reduced, the area of the frequency down-
conversion metal piece 33 can be increased. However,
the increased area of the frequency down-conversion
metal piece 33 cannot be larger than a half area of the
side face 12 of the substrate 1. Ifthe area of the frequency
down-conversion metal piece 33 is larger than a halfarea
of the side face of the substrate 1, the radiation gain and
efficiency of the antenna will be seriously affected.
[0025] Fig. 6 and Fig. 7 are a top view and a side view
of the patch antenna of the second embodiment of the
present invention. As shown in these figures, when the
chamfers 22 of the radiation metal piece 2 on the sub-
strate 1 of the patch antenna are arranged in the left-
upper portion and the corresponding right-lower portion
thereof, the frequency down-conversion metal piece 33
extending from the grounded metal piece 3 is arranged
on the right side face 122 of the side face 12, thereby to
form a levorotary circularly polarized patch antenna for
receiving and transmitting a levorotary circularly polar-
ized electronic wave.

[0026] When the resonant frequency of the antennais
to be reduced, the area of the frequency down-conver-
sion metal piece 33 can be increased. However, the in-
creased area of the frequency down-conversion metal
piece 33 cannot be larger than a half area of the side
face 12 of the substrate 1. If the area of the frequency
down-conversion metal piece 33 is larger than a halfarea
of the side face of the substrate 1, the radiation gain prop-
erty of the antenna will be seriously affected.

[0027] Fig. 8 is a schematic view showing the patch
antenna assembly of the third embodiment of the present
invention. As shown in this figure, the frequency down-
conversion metal piece 33 of the circularly polarized
patch antenna shown in Figs. 8A to 8D can be formed
into any one of triangle, oblique stripe, wave, L-lettered
shape or the like. By means of coating or adhesion, the
frequency down-conversion metal piece 33 can be ad-
hered onto the left side face 121 or right side face 122
of the side face 12 of the substrate 1, or extending from
the left side face 121 to the right side face 122, or vice
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versa. However, the coated or adhered area of the fre-
quency down-conversion metal piece 33 cannotbe larger
than a half area of the side face 12.

[0028] Fig. 9 is a schematic view showing the patch
antenna assembly of the fourth embodiment of the
present invention. As shown in the figure, when the res-
onant frequency of the antenna is to be reduced, in ad-
dition to increase the area of the frequency down-con-
version metal piece 33, the length thereof can be alter-
natively increased. The length of the frequency down-
conversion metal piece 33 can be extended on the sur-
face substrate 1 but not contact with the radiation metal
piece 2.

[0029] Figs. 10A and 10B are schematic views show-
ing the patch antenna assembly of the fifth embodiment
of the present invention. As shown in the figures, the
radiation metal piece 2 is formed into a circular shape.
The circumference of the radiation metal piece 2 is pro-
vided with bumps or notches 23 arranged in the left-upper
portion and the corresponding right-lower portion thereof.
The frequency down-conversion metal piece 33 extend-
ing from the grounded metal piece 3 is provided on the
right side face 122 of the side face 12, thereby to form a
levorotary circularly polarized patch antenna for receiv-
ing and transmitting a levorotary circularly polarized elec-
tronic wave.

[0030] Fig. 11isaschematicview of the patch antenna
of the sixth embodiment according to an example. As
showninthis figure, when the substrate 1 and the ground-
ed metal piece 3 are both formed into a circular shape,
and the chamfers 22 of the radiation metal piece 2 on
the surface are arranged in the right-upper portion and
the corresponding left-lower portion thereof, the frequen-
cy down-conversion metal piece 33 extending from the
grounded metal piece 3 is arranged on the circumferen-
tial surface 14, thereby to form a dextrorotary circularly
polarized patch antenna for receiving and transmitting a
dextrorotary circularly polarized electronic wave.

[0031] Fig. 12A and Fig. 12B are schematic views of
the patch antenna according to an other example. As
shown in theses figures, when the substrate 1, the radi-
ation metal piece 2 and the grounded metal piece 3 of
the patch antenna are formed into a circular shape, and
the circumference of the radiation metal piece 2 is pro-
vided with bumps or notches 23 in the left-upper portion
and the corresponding right-lower portion thereof, the fre-
quency down-conversion metal piece 33 extending from
the grounded metal piece 3 is provided on the circumfer-
ential surface 14, thereby to form a levorotary circularly
polarized patch antenna for receiving and transmitting a
levorotary circularly polarized electronic wave.

[0032] Although the present invention has been de-
scribed with reference to the foregoing preferred embod-
iments, it will be understood that the invention is not lim-
ited to the details thereof. Various equivalent variations
and modifications can still be occurred to those skilled in
this art in view of the teachings of the present invention.
Thus, all such variations and equivalent modifications
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are also embraced within the scope of the invention as
defined in the appended claims.

Claims

1. Adcircularly polarized patch antenna assembly, com-
prising:

- a substrate (1) having a substrate penetrating
hole (11) penetrating the substrate (1), the sub-
strate (1) having a bottom face, a top face op-
posite to the bottom face, and four side faces
(12) connected between the bottom face and
the top face;

- a radiation metal piece (2) attached on the top
surface of the substrate (1) and provided with a
through hole (21) corresponding to the substrate
penetrating hole (11);

- a grounded metal piece (3) attached on the
bottom surface of the substrate (1) and having
asheet (31), wherein the sheet (31) has a sheet
penetrating hole (32) corresponding to the
through hole (21), wherein the sheet penetrating
hole (32) has an inner diameter larger than that
of the substrate penetrating hole (11),

- a signal-inputting body (4) penetrating the sub-
strate penetrating hole (11), the through hole
(21) and sheet penetrating hole (32), the signal-
inputting body (4) is electrically connected with
the radiation metal piece (2) to form a signal-
inputting point,

- a plurality metal pieces (33) for down convert-
ing the resonant frequency of the antenna, the
plurality of metal pieces extend from four sides
of the sheet (31), wherein metal pieces (33) are
adhered on the side faces (12) of the substrate

(1),

characterized in that the metal piece (33) on any
one side face (12) is arranged diagonally with re-
spect to the opposite metal piece (33’) on the oppo-
site side face (12’), such that a projection of said
opposite metal piece (33’) on said one side face (12)
is symmetrical to said one metal piece (33) with re-
spect to the centre vertical line of said side face (12).

- the metal pieces (33) further extend to the top
face of the substrate (1), wherein the area of the
portion of the metal piece (33) on the side face
(12) of the substrate (1) is smaller than half area
of the corresponding side face (12),

- the signal-inputting body (4) has a body (41)
and a head portion (42) at one end of the body
(41), wherein the head portion (42) has a diam-
eter larger than that of the through hole (21) and
is in contact with the radiation metal piece (2),
wherein the body (41) penetrates the through
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10.

1.

12.

13.

hole (21), the substrate penetrating hole (11)
and the sheet penetrating hole (32) and exposes
out of the sheet penetrating hole (32) when the
signal-inputting body (4) is placed on the radia-
tion metal piece (2), whereby a signal can be
transmitted from the radiation metal piece (2) to
the exposed end of the body (41).

The circularly polarized patch antenna assembly ac-
cording to claim 1, wherein the metal pieces (33) are
formed as an elongated sheets.

The circularly polarized patch antenna assembly ac-
cording to one of the claims 1-2, wherein the length
of the metal pieces (33) extend onto the top surface
of the substrate (1) without connecting with the ra-
diation metal piece (2).

The circularly polarized patch antenna assembly ac-
cording to one of the claims 1-3, wherein the sub-
strate (1) is formed as a cubical shape.

The circularly polarized patch antenna assembly ac-
cording to one ofthe claims 1-4, wherein the radiation
metal piece (2) is formed as a square sheet.

The circularly polarized patch antenna assembly ac-
cording to one of the claims 1-5, wherein the ground-
ed metal piece (3) is formed as a square sheet.

The circularly polarized patch antenna assembly ac-
cording to one of the claims 1, wherein each of the
metal pieces (33) is formed as a triangular sheet.

The circularly polarized patch antenna assembly ac-
cording to one of the claims 1, wherein each of the
metal pieces (33) is formed as an oblique strip.

The circularly polarized patch antenna assembly ac-
cording to one of the claims 1, wherein each of the
metal pieces (33) is formed as a waved sheet.

The circularly polarized patch antenna assembly ac-
cording to one of the claims 1, wherein each of the
metal pieces (33) has an L-shape.

The circularly polarized patch antenna assembly ac-
cording to claim 1, wherein the radiation metal piece
(2) is formed as a circular sheet.

The circularly polarized patch antenna assembly ac-
cording to claim 11, wherein the circumference of
the radiation metal piece (2) is provided with any one
of bumps and notches (23) in a diagonal position
thereof.

The circularly polarized patch antenna assembly ac-
cording to claim 1, wherein the grounded metal piece
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(3) is formed as a circular sheet.

14. The circularly polarized patch antenna assembly ac-

cording to claim 5, wherein the radiation metal piece
(2) has four corners, two diagonal corners are pro-
vided respectively with a symmetrical chamfer (22).

Patentanspriiche

Zirkular polarisierte Patch-Antennenanordnung, die
umfasst:

- ein Substrat (1) mit einem Substratdurchdrin-
gungsloch (11), das das Substrat (1) durch-
dringt, wobei das Substrat (1) eine untere Fla-
che, eine obere Flache gegeniiber der unteren
Flache und vier Seitenflachen (12), die zwi-
schen der unteren Flache und der oberen Fla-
che verbunden sind, besitzt;

- ein Strahlungsmetallstiick (2), das an der obe-
ren Oberflache des Substrats (1) angebracht ist
und mit einem Durchgangsloch (21) ausgestat-
tet ist, das dem Substratdurchdringungsloch
(11) entspricht;

- ein geerdetes Metallstiick (3), das an der un-
teren Oberflache des Substrats (1) angebracht
ist und eine Folie (31) besitzt, wobei die Folie
(31) ein Foliendurchdringungsloch (32) besitzt,
das dem Durchgangsloch (21) entspricht, wobei
das Foliendurchdringungsloch (32) einen inne-
ren Durchmesser besitzt, der gréRer als der des
Substratdurchdringungslochs (11) ist,

- einen Signaleingabekdrper (4), der das Sub-
stratdurchdringungsloch (11), das Durchgangs-
loch (21) und das Foliendurchdringungsloch
(32) durchdringt, wobei der Signaleingabekor-
per (4) mit dem Strahlungsmetallstiick (2) elek-
trisch verbunden ist, um einen Signaleingabe-
punkt zu bilden,

- mehrere Metallstiicke (33) zum Abwartsum-
setzen der Resonanzfrequenz der Antenne, wo-
bei sich die mehreren Metallstiicke von vier Fla-
chen der Folie (31) erstrecken, wobei Metallstu-
cke (33) an den Seitenflachen (12) des Subst-
rats (1) haften,

dadurch gekennzeichnet, dass das Metallstiick
(33) auf einer Seitenflache (12) diagonal in Bezug
aufdas gegeniberliegende Metallstiick (33’) aufder
gegenuberliegenden Flache (12°) derart angeordnet
ist, dass eine Projektion des gegeniberliegenden
Metallstiicks (33’) auf die eine Seitenflache (12) in
Bezug auf die mittlere vertikale Linie der Seitenfla-
che (12) symmetrisch zu dem einen Metallstiick (33)
ist,

- sich die Metallstiicke (33) ferner zu der oberen
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10. Zirkular

Flache des Substrats (1) erstrecken, wobei die
Flache des Teils des Metallstiicks (33) auf der
Seitenflache (12) des Substrats (1) kleiner als
die halbe Flache der entsprechenden Seitenfla-
che (12) ist,

- der Signaleingabekdrper (4) einen Korper (41)
und einen Kopfteil (42) an einem Ende des Kor-
pers (41) besitzt, wobei der Kopfteil (42) einen
Durchmesser besitzt, der groRer als der des
Durchgangslochs (21) ist, und in Kontakt mit
dem Strahlungsmetallstiick (2) ist, wobei der
Korper (41) das Durchgangsloch (21), das Sub-
stratdurchdringungsloch (11) und das Folien-
durchdringungsloch (32) durchdringt und aus
dem Foliendurchdringungsloch (32) freiliegt,
wenn der Signaleingabekérper (4) auf dem
Strahlungsmetallstlick (2) positioniert ist, wobei
ein Signal von dem Strahlungsmetallstiick (2)
zu dem freiliegenden Ende des Kérpers (41) ge-
sendet werden kann.

Zirkular polarisierte  Patch-Antennenanordnung
nach Anspruch 1, wobei die Metallstiicke (33) als
langgestreckte Folien gebildet sind.

Zirkular polarisierte Patch-Antennenanordnung
nach einem der Anspriiche 1-2, wobei sich die Lange
der Metallstiicke (33) auf die obere Oberflache des
Substrats (1) erstreckt, ohne sich mit dem Strah-
lungsmetallstiick zu verbinden.

Zirkular polarisierte Patch-Antennenanordnung
nach einem der Anspriiche 1-3, wobei das Substrat
(1) als eine kubische Form gebildet ist.

Zirkular polarisierte Patch-Antennenanordnung
nach einem der Anspriiche 1-4, wobei das Strah-
lungsmetallstiick (2) als eine quadratische Folie ge-
bildet ist.

Zirkular polarisierte Patch-Antennenanordnung
nach einem der Anspriiche 1-5, wobei das geerdete
Metallstlick (3) als eine quadratische Folie gebildet
ist.

Zirkular polarisierte Patch-Antennenanordnung
nach einem der Anspriiche 1, wobei jedes der Me-
tallstiicke (33) als eine dreieckige Folie gebildet ist.

Zirkular polarisierte Patch-Antennenanordnung
nach einem der Anspriiche 1, wobei jedes der Me-
tallstiicke (33) als ein schrager Streifen gebildet ist.

Zirkular polarisierte Patch-Antennenanordnung
nach einem der Anspriiche 1, wobei jedes der Me-
tallstiicke (33) als eine gewellte Folie gebildet ist.

polarisierte  Patch-Antennenanordnung
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nach einem der Anspriiche 1, wobei jedes der Me-
tallstiicke (33) eine L-Form besitzt.

Zirkular polarisierte Patch-Antennenanordnung
nach Anspruch 1, wobei das Strahlungsmetallstiick
(2) als eine kreisférmige Folie gebildet ist.

Zirkular polarisierte Patch-Antennenanordnung
nach Anspruch 11, wobei der Umfang des Strah-
lungsmetallstlicks (2) mit Erhebungen oder Ausspa-
rungen (23) in einer diagonalen Position von ihm
ausgestattet ist.

Zirkular polarisierte Patch-Antennenanordnung
nach Anspruch 1, wobei das geerdete Metallstiick
(3) als eine kreisférmige Folie gebildet ist.

Zirkular polarisierte Patch-Antennenanordnung
nach Anspruch 5, wobei das Strahlungsmetallstiick
(2) vier Ecken besitzt, wobei zwei diagonale Ecken
jeweils mit einer symmetrischen Abschragung aus-
gestattet sind.

Revendications

1.

Ensemble d’antenne a plaque a polarisation circu-
laire, comprenant :

- un substrat (1) comportant un trou de pénétra-
tion de substrat (11) pénétrant dans le substrat
(1), le substrat (1) comportant une face inférieu-
re, une face supérieure a 'opposé de la face
inférieure, et quatre faces latérales (12) reliées
entre la face inférieure et la face supérieure ;

- une piece de métal de rayonnement (2) atta-
chée a la surface supérieure du substrat (1) et
pourvue d’un trou traversant (21) correspondant
au trou de pénétration de substrat (11) ;

- une pieéce de métal mise a la masse (3) atta-
chée a la surface inférieure du substrat (1) et
comportant unefeuille (31), dans lequel la feuille
(31) comporte un trou de pénétration de feuille
(32) correspondant au trou traversant (21), dans
lequel le trou de pénétration de feuille (32) pré-
sente un diamétre intérieur supérieur a celui du
trou de pénétration de substrat (11),

- un corps d’entrée de signal (4) pénétrant dans
le trou de pénétration de substrat (11), le trou
traversant(21) et le trou de pénétration de feuille
(32), le corps d’entrée de signal (4) étant élec-
triquement relié a la piece de métal de rayonne-
ment (2) pour constituer un point d’entrée de
signal,

- une pluralité de pieces de métal (33) pour con-
vertir a la baisse la fréquence résonante de I'an-
tenne, la pluralité de piéces de métal s’étendant
de quatre cétés de la feuille (31), dans lequel
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des piéces de métal (33) adhérent aux faces
latérales (12) du substrat (1),

caractérisé en ce que la piece de métal (33) sur
n’'importe quelle face latérale (12) est agencée dia-
gonalement par rapport a la piece de métal opposée
(33’) sur la face latérale opposée (12’), de sorte
qu’une projection de ladite piece de métal opposée
(33’) sur ladite face latérale (12) soit symétrique avec
ladite piece métallique (33) par rapport a la ligne ver-
ticale centrale de ladite face latérale (12),

- les pieéces de métal (33) s’étendent davantage
vers la face supérieure du substrat (1), dans le-
quel la superficie de la portion de la piece de
métal (33) sur la face latérale (12) du substrat
(1) est inférieure a la moitié de la superficie de
la face latérale correspondante (12),

- le corps d’entrée de signal (4) comporte un
corps (41) et une portion de téte (42) a une ex-
trémité du corps (41), dans lequel la portion de
téte (42) présente un diamétre supérieur a celui
du trou traversant (21) et est en contact avec la
piece de métal de rayonnement (2), dans lequel
le corps (41) pénétre dans le trou traversant
(21), le trou de pénétration de substrat (11) et
le trou de pénétration de feuille (32) et est ex-
posé hors du trou de pénétration de feuille (32)
lorsque le corps d’entrée de signal (4) est placé
sur la piece de métal de rayonnement (2), de
telle maniere qu’un signal puisse étre transmis
de la piéce de métal de rayonnement (2) a I'ex-
trémité exposée du corps (41).

Ensemble d’antenne a plaque a polarisation circu-
laire selon la revendication 1, dans lequel les piéces
de métal (33) sont constituées sous forme de feuilles
allongées.

Ensemble d’antenne a plaque a polarisation circu-
laire selon I'une des revendications 1 et 2, dans le-
quel la longueur des pieces de métal (33) s’étend
sur la surface supérieure du substrat (1) sans liaison
avec la piece de métal de rayonnement (2).

Ensemble d’antenne a plaque a polarisation circu-
laire selon'une des revendications 1 - 3, dans lequel
le substrat (1) présente une forme cubique.

Ensemble d’antenne a plaque a polarisation circu-
laire selon'une des revendications 1 -4, dans lequel
la piece de métal de rayonnement (2) est constituée
sous la forme d’une feuille carrée.

Ensemble d’antenne a plaque a polarisation circu-
laire selon'une des revendications 1 -5, dans lequel
la piece de métal mise a la masse (3) est constituée
sous la forme d’une feuille carrée.
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1.

12.

13.

14.
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Ensemble d’antenne a plaque a polarisation circu-
laire selon la revendication 1, dans lequel chacune
des pieces de métal (33) est constituée sous laforme
d’une feuille triangulaire.

Ensemble d’antenne a plaque a polarisation circu-
laire selon la revendication 1, dans lequel chacune
des pieces de métal (33) est constituée sous laforme
d’une bande oblique.

Ensemble d’antenne a plaque a polarisation circu-
laire selon la revendication 1, dans lequel chacune
des pieces de métal (33) est constituée sous laforme
d’une feuille ondulée.

Ensemble d’antenne a plaque a polarisation circu-
laire selon la revendication 1, dans lequel chacune
des pieces de métal (33) présente une forme en L.

Ensemble d’antenne a plaque a polarisation circu-
laire selon la revendication 1, dans lequel la piece
de métal de rayonnement (2) est constituée sous la
forme d’'une feuille circulaire.

Ensemble d’antenne a plaque a polarisation circu-
laire selon la revendication 11, dans lequel la circon-
férence de la piece de métal de rayonnement (2) est
pourvue de l'une quelconque de bosses et d’enco-
ches (23) dans une position diagonale de celle-ci.

Ensemble d’antenne a plaque a polarisation circu-
laire selon la revendication 1, dans lequel la piece
de métal mise a la masse (3) est constituée sous la
forme d’une feuille circulaire.

Ensemble d’antenne a plaque a polarisation circu-
laire selon la revendication 5, dans lequel la piece
de métal de rayonnement (2) comporte quatre coins,
deux coins diagonaux étant respectivement pourvus
d’un biseau symétrique (22).
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