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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This Application claims priority of Taiwan Patent
Application No. 101133609 filed on September 14, 2012,
the entirety of which is incorporated by reference herein.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The disclosure generally relates to a communi-
cation device, and more particularly, relates to a commu-
nication device comprising an antenna system with high
isolation.

Description of the Related Art

[0003] In recent years, the smart phone has become
one of the most indispensable mobile communication de-
vices for modem people to use in their daily lives, allowing
for convenience and timeliness. A user usually demands
a variety of functions for smart phones. For example, the
smart phone is required to perform MIMO (Multi-Input
Multi-Output) operations by multiple antennas therein to
accelerate data transmission, or is required to have func-
tions of dual-SIM, dual-standby, and dual-talk. Thus,
while a first SIM (Subscriber Identity Module) card of the
smart phone is transmitting data through an antenna, a
second SIM card of the smart phone is capable of trans-
mitting voice signals through another antenna; bringing
convenience to a user with a dual-SIM smart phone. As
for antenna systems in mobile communication devices,
an antenna system with multiple antennas operating in
a same band must be disposed in a small space of a
mobile communication device (e.g., a smart phone).
Since the antennas are very close to each other, mutual
coupling and interference therebetween are enhanced,
thereby degrading the performance of the antenna sys-
tem. Thus, maintaining a high amount of isolation and
reducing mutual coupling and interference between an-
tennas are critical challenges for antenna designers.
[0004] Accordingly, there is a need to design a new
antenna system with multiple antennas, which may be
applied to a mobile communication device. Such an an-
tenna system would not only have high isolation between
antennas therein but also maintain good radiation effi-
ciency to meet practical application requirements.
[0005] EP 2 466 A1 describes a diversity antenna sys-
tem. The system has a ground plane on which planar
inverted folded antenna (PIFA) type radiating elements
and an interelement decoupling disabling line are ar-
ranged. The ground plane is provided with a printed-cir-
cuit board, and the disabling line is suspended between
the elements.
[0006]  Diallo A. et al.: "Enhanced two-antenna struc-
tures for universal mobile telecommunications system di-

versity terminals", 20080204, vol.2, no.1, 4 February
2008 (2008-02-04), pages 93-101, XP031579785, de-
scribes designs of several universal mobile telecommu-
nications system multi-antenna systems.
[0007] Luxey C.: "Design of multi-antenna systems for
UMTS mobile phones", ANTENNAS & PROPAGATION
CONFERENCE, 2009. LAPC November 2009
(2009-11-16), pages 57-64, XP031579785, ISBN:
978-1-4244-2720-8, describes multiple antenna-sys-
tems with a neutralization technique dedicated to en-
hance the total efficiency of several radiators integrated
within the same ground plane.
[0008] "Minutes of the SWG 1.1 Meeting Antenna Sys-
tem Aspects", 20 October 2011 (2011-10-20),
XP055093750, Lisbon-Portugal, retrieved from the Inter-
net: URL: http://www.ic1004.org/uploads/Meetings/II
MC - Lisbon/Minutes/Minutes_SWG1.1.pdf [retrieved on
2013-12-16] describes under TD 45 a decoupling of
closely spaced antennas on a compact mobile terminal.
The focus is on the use of coupled matching network as
well as a neutralization line to perform decoupling.
[0009] Saou-Wen Su et. al.: "Printed two monopole-
antenna system with a decoupling neutralization line for
2.4-GHz MIMO applications", MICROWAVE AND OPTI-
CAL TECHNOLOGY LETTERS, vol. 53, no. 9, 16 Sep-
tember 2011 (2011-09-16), pages 2037-2043,
XP055093717, ISSN: 0895-2477, DOI:
10.1002/mop.26199, describes a multiantenna system
with two printed monopoles decoupled by using the neu-
tralization technique for 2.4 GHz-MIMO USB dongles.

BRIEF SUMMARY OF THE INVENTION

[0010] The invention is aimed to provide a communi-
cation device comprising an antenna system. To improve
the isolation between multiple antennas of the antenna
system, the invention provides a resistive element, which
is coupled between these antennas and attracts coupling
currents on a feeding end of each antenna. Accordingly,
the invention effectively improves the isolation between
the antennas without negatively affecting the antenna
efficiency.
[0011] In a preferred embodiment, the disclosure is di-
rected to a communication device, comprising: a ground
element; and an antenna system, adjacent to the ground
element, wherein the antenna system at least comprises:
a first antenna; a second antenna, adjacent to the first
antenna; a connection element, comprising a first portion
and a second portion, wherein the first portion is coupled
to the first antenna, and the second portion is coupled to
the second antenna; and a resistive element, coupled
between the first portion and the second portion of the
connection element, wherein the connection element
and the resistive element increase isolation between the
first antenna and the second antenna; wherein the first
antenna further comprises a first feeding element cou-
pled to a first signal source, and a first shorted element
coupled to the ground element, wherein the second an-
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tenna further comprises a second feeding element cou-
pled to a second signal source, and a second shorted
element coupled to the ground element, and wherein the
connection element is coupled between the first feeding
element and the second shorted element.
[0012] In a preferred embodiment, the disclosure is di-
rected to a communication device, comprising: a ground
element; and an antenna system, adjacent to the ground
element, wherein the antenna system at least comprises:
a first antenna; a second antenna adjacent to the first
antenna; a connection element comprising a first portion
and a second portion, wherein the first portion is coupled
to the first antenna and the second portion is coupled to
the second antenna and a resistive element, coupled be-
tween the first portion and the second portion of the con-
nection element, wherein the connection element and
the resistive element increase isolation between the first
antenna and the second antenna, wherein the first an-
tenna further comprises a first feeding element coupled
to a first signal source and a first shorted element coupled
to the ground element, wherein the second antenna fur-
ther comprises a second feeding element coupled to a
second signal source and a second shorted element cou-
pled to the ground element and wherein the connection
element is coupled between the first feeding element and
the second shorted element.
[0013] In an embodiment, the antenna system com-
prising at least the first antenna and the second antenna
uses the connection element and the resistive element
to increase the isolation between the first antenna and
the second antenna. The poor isolation results from cou-
pling currents being present between the antennas.
When the first antenna is excited, the second antenna
captures a portion of energy in the first antenna, thereby
reducing the isolation between the antennas. In a pre-
ferred embodiment, the resistive element is disposed be-
tween the first antenna and the second antenna to absorb
the coupling currents therebetween such that the isola-
tion between the first antenna and the second antenna
is enhanced. Accordingly, both the first antenna and the
second antenna maintain good radiation efficiency.
[0014] In an embodiment, the resistive element is used
to increase the isolation between the first antenna and
the second antenna, wherein the resistive element is a
chip resistor. In other words, the invention merely uses
a simple chip resistor to effectively improve the resulting
isolation of the antenna system. In a preferred embodi-
ment, the resistance of the chip resistor is at least 75Ω.
[0015] In an embodiment, the first antenna and the sec-
ond antenna operate in at least one same mobile com-
munication band. With the operation band of the first an-
tenna overlapping with that of the second antenna, the
isolation between the first antenna and the second an-
tenna becomes meaningful.
[0016] In an embodiment, the antenna system is adja-
cent to a corner of the ground element, and the first an-
tenna and the second antenna are adjacent to two edges
of the ground element, respectively, wherein the edges

of the ground element are substantially perpendicular to
each other. Accordingly, the resistive element can absorb
the coupling currents between the first antenna and the
second antenna via the connection element, and effec-
tively improve the isolation between the first antenna and
the second antenna.

BRIEF DESCRIPTION OF DRAWINGS

[0017] The invention can be more fully understood by
reading the subsequent detailed description and exam-
ples with references made to the accompanying draw-
ings, wherein:

FIG. 1 is a diagram for illustrating a communication
device according to the prior art;

FIG. 2A is a diagram for illustrating S parameters of
an antenna system of a communication device ac-
cording to FIG. 1;

FIG. 2B is a diagram for illustrating S parameters of
an antenna system of a communication device with-
out any resistive element according to FIG 1;

FIG. 3 is a diagram for illustrating antenna efficiency
of an antenna system of a communication device
according to FIG. 1;

FIG. 4 is a diagram for illustrating a communication
device according to another system known from the
prior art;

FIG. 5 is a diagram for illustrating a communication
device according to the invention;

FIG. 6 is a diagram for illustrating a communication
device according to a modification of the system of
FIG. 1;

FIG. 7 is a diagram for illustrating a communication
device where the antenna system is adjacent to a
corner of the ground element; and

FIG. 8 is a diagram for illustrating a communication
device according to another modification of the sys-
tem of FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION

[0018] In order to illustrate the foregoing and other pur-
poses, features and advantages of the invention, the em-
bodiments and figures thereof in the invention are shown
in detail as follows.
[0019] FIG. 1 is a diagram for illustrating a communi-
cation device 100 according to the prior art. The commu-
nication device 100 may be a smart phone, a tablet com-
puter, or a notebook computer. As shown in FIG. 1, the
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communication device 100 comprises a ground element
10 and an antenna system. The antenna system is ad-
jacent to the ground element 10. The antenna system at
least comprises a first antenna 11, a second antenna 12,
a resistive element 13, and a connection element 14. The
second antenna 12 is adjacent to the first antenna 11.
The connection element 14 comprises a first portion 141
and a second portion 142, wherein the first portion 141
is coupled to the first antenna 11, and the second portion
142 is coupled to the second antenna 12. The resistive
element 13 is coupled between the first portion 141 and
the second portion 142 of the connection element 14. In
another embodiment, the first antenna 11 further com-
prises a first feeding element 111 coupled to a first signal
source 112, and the second antenna 12 further compris-
es a second feeding element 121 coupled to a second
signal source 122.
[0020] FIG. 2A is a diagram for illustrating S parame-
ters of the antenna system of the communication device
100 according to FIG. 1. The ground element 10 has a
length of about 120mm and has a width of about 70mm.
Each of the first antenna 11 and the second antenna 12
has a total size of about 1500mm3 (30mm by 10mm by
5mm). The first antenna 11 and the second antenna 12
both generate resonant modes at a low frequency of
about 900MHz to cover a GSM900 band (from about
880MHz to 960MHz). The reflection coefficient (S11)
curve 21 represents the reflection coefficient (S11) of the
first antenna 11. The reflection coefficient (S22) curve 22
represents the reflection coefficient (S22) of the second
antenna 12. The isolation (S21) curve 23 represents the
isolation (S21) between the first antenna 11 and the sec-
ond antenna 12. As shown in FIG. 2A, the first antenna
11 and the second antenna 12 may operate in at least
one same mobile communication band. The resistance
of the resistive element 13 is about 300Ω. The resistive
element 13 and the connection element 14 can improve
the isolation (S21) between the first antenna 11 and the
second antenna 12 to the lowest value of about -30dB in
the GSM900 band.
[0021] FIG. 2B is a diagram for illustrating S parame-
ters of the antenna system of the communication device
100 without the resistive element 13 according to FIG.
1. In the example, the resistive element 13 has been re-
moved from the antenna system. The reflection coeffi-
cient (S11) curve 210 represents the reflection coefficient
(S11) of the first antenna 11. The reflection coefficient
(S22) curve 220 represents the reflection coefficient
(S22) of the second antenna 12. The isolation (S21) curve
230 represents the isolation (S21) between the first an-
tenna 11 and the second antenna 12. In comparison to
FIG. 2A, when the resistive element 13 of the antenna
system is removed, the isolation (S21) between the first
antenna 11 and the second antenna 12 is from about
-9dB to -11dB in the GSM900 band. According to FIGS.
2A and 2B, it is understood that if the resistive element
13 is incorporated into the antenna system, the resistive
element 13 can effectively absorb the coupling currents

between the first antenna 11 and the second antenna
12, thereby improving the isolation between the first an-
tenna 11 and the second antenna 12 very much.
[0022] FIG. 3 is a diagram for illustrating antenna effi-
ciency of the antenna system of the communication de-
vice 100 according to FIG. 1. The antenna efficiency
curve 31 represents the antenna efficiency of the first
antenna 11, and the antenna efficiency curve 32 repre-
sents the antenna efficiency of the second antenna 12.
As shown in FIG. 3, the first antenna 11 and the second
antenna 12 both have high antenna efficiency (including
the return loss) in the GSM900 band.
[0023] FIG. 4 is a diagram for illustrating a communi-
cation device 400 according to another system known
from the prior art. An antenna system of the communi-
cation device 400 comprises a first antenna 41 and a
second antenna 42. In the second embodiment, the first
antenna 41 further comprises a first shorted element 413,
and the second antenna 42 further comprises a second
shorted element 423, wherein the first shorted element
413 and the second shorted element 423 are coupled to
the ground element 10, respectively. A connection ele-
ment 44 comprises a first portion 441 and a second por-
tion 442, wherein the first portion 441 is coupled to the
first shorted element 413, and the second portion 442 is
coupled to the second shorted element 423. The resistive
element 13 is coupled between the first shorted element
413 of the first antenna 41 and the second shorted ele-
ment 423 of the second antenna 42 so as to absorb the
coupling currents between the first antenna 41 and the
second antenna 42.
[0024] FIG. 5 is a diagram for illustrating a communi-
cation device 500 according to the invention. In this em-
bodiment, the first antenna 41 further
comprises a first feeding element 411 and a first shorted
element 413, and the second antenna 42 further com-
prises a second feeding element 421 and a second short-
ed element 423. A connection element 54 comprises a
first portion 541 and a second portion 542, wherein the
first portion 541 is coupled to the first shorted element
413 of the first antenna 41, and the second portion 542
is coupled to the second feeding element 421 of the sec-
ond antenna 42. The resistive element 13 may have dif-
ferent connection positions but still absorb the coupling
currents between the first antenna 41 and the second
antenna 42.
[0025] FIG. 6 is a diagram for illustrating a communi-
cation device 600 according to a modification of the sys-
tem of FIG. 1. In this system, a connection element 64
comprises a first portion 641 and a second portion 642,
wherein a vertical projection of the first portion 641 over-
laps with the ground element 10, and a vertical projection
of the second portion 642 also overlaps with the ground
element 10. The first portion 641 of the connection ele-
ment 64 is coupled to the first feeding element 111 of the
first antenna 11, and the second portion 642 of the con-
nection element 64 is coupled to the second feeding el-
ement 121 of the second antenna 12. The connection
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element 64 and the resistive element 13 are disposed
above the ground element 10. The resistive element 13
can absorb the coupling currents between the first an-
tenna 11 and the second antenna 12.
[0026] FIG. 7 is a diagram for illustrating a communi-
cation device 700 where an antenna system of the com-
munication device 700 is adjacent to a corner of the
ground element 10. The antenna system comprises a
first antenna 71 and a second antenna 72. The first an-
tenna 71 and the second antenna 72 are adjacent to two
edges of the ground element 10, respectively, wherein
the two edges of the ground element 10 are substantially
perpendicular to each other. A connection element 74
comprises a first portion 741 and a second portion 742,
wherein the first portion 741 is coupled to the first antenna
71, and the second portion 742 is coupled to the second
antenna 72. The connection element 74 and the resistive
element 13 may be both coupled between the first an-
tenna 71 and the second antenna 72. In other words, the
connection positions of the connection element 74 and
the resistive element 13 are not limitations of the inven-
tion. The resistive element 13 can absorb the coupling
currents between the first antenna 71 and the second
antenna 72.
[0027] FIG. 8 is a diagram for illustrating a communi-
cation device 800 according to a modification of the sys-
tem of FIG. 1. In this system, the first antenna 11 further
comprises a first feeding element 811 for transmitting a
microwave signal of a first signal source 812 to the first
antenna 11, and the second antenna 12 further compris-
es a second feeding element 821 for transmitting a mi-
crowave signal of a second signal source 822 to the sec-
ond antenna 12. The first feeding element 811 and the
second feeding element 821 may have a variety of
shapes, such as S shapes and L shapes. The resistive
element 13 is directly coupled between the first feeding
element 811 of the first antenna 11 and the second feed-
ing element 821 of the second antenna 12. Note that the
resistive element 13 is not coupled through any connec-
tion element. The resistive element 13 can absorb the
coupling currents between the first antenna 11 and the
second antenna 12.
[0028] Use of ordinal terms such as "first", "second",
"third", etc., in the claims to modify a claim element does
not by itself connote any priority, precedence, or order
of one claim element over another or the temporal order
in which acts of a method are performed, but are used
merely as labels to distinguish one claim element having
a certain name from another element having a same
name (but for use of the ordinal term) to distinguish the
claim elements.

Claims

1. A communication device, comprising:

a ground element (10); and

an antenna system, adjacent to the ground ele-
ment, wherein the antenna system at least com-
prises:

a first antenna (11, 41, 71);
a second antenna (12, 42, 72), adjacent to
the first antenna (11, 41, 71);
a connection element (14, 44, 54, 64, 74),
comprising a first portion (141, 441, 541,
641, 741) and a second portion (142, 442,
542, 642, 742),
wherein the first portion (141, 441, 541, 641,
741) is coupled to the first antenna (11, 41,
71), and the second portion (142, 442, 542,
642, 742) is coupled to the second antenna
(12, 42, 72); and
a resistive element (13), coupled between
the first portion (141, 441, 541, 641, 741)
and the second portion (142, 442, 542, 642,
742) of the connection element (14, 44, 54,
64, 74),
wherein the connection element (14, 44, 54,
64, 74) and the resistive element (13) in-
crease isolation between the first antenna
(11, 41, 71) and the second antenna (12,
42, 72);
wherein the first antenna (11, 41, 71) further
comprises a first feeding element (111) cou-
pled to a first signal source (112), and a first
shorted element (413) coupled to the
ground element (10), wherein the second
antenna (12, 42, 72) further comprises a
second feeding element (121) coupled to a
second signal source (122), and a second
shorted element (423) coupled to the
ground element (10), and characterized in
that the connection element (14, 44, 54, 64,
74) is coupled between the first feeding el-
ement (111) and the second shorted ele-
ment (423).

2. The communication device as claimed in claim 1,
wherein the resistive element (13) is a chip resistor,
and a resistance of the chip resistor is at least 75Ω.

3. The communication device as claimed in claim 1 or
2, wherein the first antenna (11, 41, 71) and the sec-
ond antenna (12, 42, 72) operate in at least one same
mobile communication band.

4. The communication device as claimed in claim 1,
wherein the first feeding element (111) has an S
shape or an L shape.

5. The communication device as claimed in claim 1 or
4, wherein the second feeding element (121) has an
S shape or an L shape.
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6. The communication device as claimed in any of
claims 1 to 5, wherein the connection element (14,
44, 54, 64, 74) is disposed above the ground element
(10), such that a vertical projection of the first portion
(141, 441, 541, 641, 741) overlaps with the ground
element (10) and a vertical projection of the second
portion (142, 442, 542, 642, 742) overlaps with the
ground element (10).

7. The communication device as claimed in any of
claims 1 to 6, wherein the antenna system is adjacent
to a corner of the ground element (10), the first an-
tenna (11, 41, 71) and the second antenna (12, 42,
72) are adjacent to two edges of the ground element
(10), respectively, and the edges of the ground ele-
ment (10) are substantially perpendicular to each
other.

Patentansprüche

1. Kommunikationsvorrichtung, mit:

einem Erdungselement (10); und
einem dem Erdungselement benachbarten An-
tennensystem, wobei das Antennensystem
mindestens aufweist:

eine erste Antenne (11, 41, 71);
eine der ersten Antenne (11, 41, 71) be-
nachbarte zweite Antenne (12, 42, 72);
ein Verbindungselement (14, 44, 54, 64, 74)
mit einem ersten Abschnitt (141, 441, 541,
641, 741) und einem zweiten Abschnitt
(142, 442, 542, 642, 742), wobei der erste
Abschnitt (141, 441, 541, 641, 741) mit der
ersten Antenne (11, 41, 71) verbunden ist
und der zweite Abschnitt (142, 442, 542,
642, 742) mit der zweiten Antenne (12, 42,
72) verbunden ist; und ein Widerstandsele-
ment (13), das zwischen dem ersten Ab-
schnitt (141, 441, 541, 641, 741) und dem
zweiten Abschnitt (142, 442, 542, 642, 742)
des Verbindungselements (14, 44, 54, 64,
74) geschaltet ist,
wobei das Verbindungselement (14, 44, 54,
64, 74) und das Widerstandselement (13)
die Isolierung zwischen der ersten Antenne
(11, 41, 71) und der zweiten Antenne (12,
42, 72) erhöhen,
wobei die erste Antenne (11, 41, 71) ferner
ein mit einer ersten Signalquelle (112) ver-
bundenes erstes Speiseelement (111) und
ein mit dem Erdungselement (10) verbun-
denes erstes Kurzschlusselement (413)
aufweist, wobei die zweite Antenne (12, 42,
72) ferner ein mit einer zweiten Signalquelle
(122) verbundenes zweites Speiseelement

(121) und ein mit dem Erdungselement (10)
verbundenes zweites Kurzschlusselement
(423) aufweist;

dadurch gekennzeichnet, dass
das Verbindungselement (14, 44, 54, 64, 74) zwi-
schen dem ersten Speiseelement (111) und dem
zweiten Kurzschlusselement (423) geschaltet ist.

2. Kommunikationsvorrichtung nach Anspruch 1, wo-
bei das Widerstandselement (13) ein Chip-Wider-
stand ist, und wobei ein Widerstandswert des Chip-
Widerstands mindestens 75 Ω beträgt.

3. Kommunikationsvorrichtung nach Anspruch 1 oder
2, wobei die erste Antenne (11, 41, 71) und die zweite
Antenne (12, 42, 72) in mindestens einem gleichen
Mobilkommunikationsband arbeiten.

4. Kommunikationsvorrichtung nach Anspruch 1, wo-
bei das erste Speiseelement (111) eine S-Form oder
eine L-Form hat.

5. Kommunikationsvorrichtung nach Anspruch 1 oder
4, wobei das zweite Speiseelement (121) eine S-
Form oder eine L-Form hat.

6. Kommunikationsvorrichtung nach einem der An-
sprüche 1 bis 5, wobei das Verbindungselement (14,
44, 54, 64, 74) über dem Erdungselement (10) derart
angeordnet ist, dass eine vertikale Projektion des
ersten Abschnitts (141, 441, 541, 641, 741) das Er-
dungselement (10) überlappt und eine vertikale Pro-
jektion des zweiten Abschnitts (142, 442, 542, 642,
742) das Erdungselement (10) überlappt.

7. Kommunikationsvorrichtung nach einem der An-
sprüche 1 bis 6, wobei das Antennensystem einer
Ecke des Erdungselements (10) benachbart ist, die
erste Antenne (11, 41, 71) und die zweite Antenne
(12, 42, 72) zwei Rändern des Erdungselements (10)
benachbart ist, und die Ränder des Erdungsele-
ments (10) sich im Wesentlichen senkrecht zuein-
ander erstrecken.

Revendications

1. Dispositif de communication comprenant :

un élément de terre (110) ; et
un système d’antenne adjacent à l’élément de
terre, où le système d’antenne comprend au
moins :

une première antenne (11, 41, 71) ;
une seconde antenne (12, 42, 72), adjacen-
te à la première antenne (11, 41,
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71);
un élément de connexion (14, 44, 54, 64,
74) comprenant une première partie (141,
441, 541, 641, 741) et une seconde partie
(142, 442, 542, 642, 742),
dans lequel la première partie (141, 441,
541, 641, 741) est couplée à la première
antenne (11, 41, 71) et la seconde partie
(142, 442, 542, 642, 742) est couplée à la
seconde antenne (12, 42, 72) ; et
un élément résistif (13), couplé entre la pre-
mière partie (141, 441, 541, 641, 741) et
une seconde partie (142, 442, 542, 642,
742) de l’élément de connexion (14, 44, 54,
64, 74),
dans lequel l’élément de connexion (14, 44,
54, 64, 74) et l’élément résistif (13) augmen-
tent l’isolation entre la première antenne
(11, 41, 71) et la seconde antenne (12, 42,
72) ;
dans lequel la première antenne (11, 41,
71) comprend en outre un premier élément
d’alimentation (111) couplé à une première
source de signal (112), et un premier élé-
ment en court-circuit (413) couplé à l’élé-
ment de terre (10), où la seconde antenne
(12, 42, 72) comprend en outre un second
élément d’alimentation (121) couplé à une
seconde source de signal (122) et un se-
cond élément en court-circuit (423) couplé
à l’élément de terre (10), et caractérisé en
ce que
l’élément de connexion (14, 44, 54, 64, 74)
est couplé entre le premier élément d’ali-
mentation (111) et le second élément en
court-circuit (423).

2. Dispositif de communication tel que revendiqué en
revendication 1, dans lequel l’élément résistif (13)
est une résistance de puce, et une résistance de la
résistance de puce est d’au moins 75 Ω.

3. Dispositif de communication tel que revendiqué en
revendication 1 ou 2, dans lequel la première anten-
ne (11, 41, 71) et la seconde antenne (12, 42, 72)
fonctionnent dans au moins une même bande de
communication mobile.

4. Dispositif de communication tel que revendiqué en
revendication 1, dans lequel le premier élément d’ali-
mentation (111) a une forme en S ou une forme en L.

5. Dispositif de communication tel que revendiqué en
revendication 1 ou 4, dans lequel le second élément
d’alimentation (121) a une forme en S ou une forme
en L.

6. Dispositif de communication tel que revendiqué

dans l’une quelconque des revendications 1 à 5,
dans lequel l’élément de connexion (14, 44, 54, 64,
74) est disposé au dessus de l’élément de terre (10)
de sorte qu’une projection verticale de la première
partie (141, 441, 541, 641, 741) se superpose avec
l’élément de terre (10) et une projection verticale de
la seconde partie (142, 442, 542, 642, 742) se su-
perpose avec l’élément de terre (10).

7. Dispositif de communication tel que revendiqué
dans l’une quelconque des revendications 1 à 6,
dans lequel le système d’antenne est adjacent à un
coin de l’élément de terre (10), la première antenne
(11, 41, 71) et la seconde antenne (12, 42, 72) sont
adjacentes à deux bords de l’élément de terre (10),
respectivement, et les bords de l’élément de terre
(10) sont substantiellement perpendiculaires l’un à
l’autre.
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