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Description

Technical Field

[0001] The present invention relates generally to an-
tennas for radio communication terminals. More partic-
ularly, this invention relates to antennas which are oper-
able in Ultra-Wideband (UWB) frequency regions and
which are at the same time suitable for incorporation into
small-sized portable communication terminals, e.g. mo-
bile telephones.

Background

[0002] Since the end of the 20th century the cellular
telephone industry has had enormous development in
the world. From the initial analog systems, such as those
defined by the standards AMPS (Advanced Mobile
Phone System) and NMT (Nordic Mobile Telephone), the
development has during recent years been almost ex-
clusively focused on standards for digital solutions for
cellular radio network systems, such as D-AMPS (e.g.,
as specified in EIA/TIA-IS-54-B and IS-136) and GSM
(Global System for Mobile Communications). Different
digital transmission schemes are used in different sys-
tems, e.g. Time Division Multiple Access (TDMA) or Code
Division Multiple Access (CDMA). Currently, the cellular
technology is entering the so called 3rd generation, pro-
viding several advantages over the former, 2nd genera-
tion, digital systems referred to above. Among those ad-
vantages an increased bandwidth will be provided, al-
lowing effective communication of more complex data.
The 3rd generation of mobile systems is referred to as
the UMTS (Universal Mobile Telecommunications Sys-
tem) in Europe and CDMA2000 in the USA. Moreover,
it is believed that the first generation of Personal Com-
munication Networks (PCNs), employing low cost, pock-
et-sized, cordless telephones that can be carried com-
fortably and used to make or receive calls in the home,
office, street, car, etc., will be provided by, for example,
cellular carriers using the next generation digital cellular
system infrastructure.
[0003] One evolution in cellular communication serv-
ices involves the adoption of additional frequency bands
for use in handling mobile communications, e.g., for Per-
sonal Communication Services (PCS) services. Taking
the U.S. as an example, the Cellular hyperband is as-
signed two frequency bands (commonly referred to as
the A frequency band and the B frequency band) for car-
rying and controlling communications in the 800 MHz re-
gion. The PCS hyperband, on the other hand, is specified
in the United States to include six different frequency
bands (A, B, C, D, E and F) in the 1900 MHz region.
Thus, eight frequency bands are now available in any
given service area of the U.S. to facilitate communication
services. Certain standards have been approved for the
PCS hyperband (e.g., PCS 1900 (J-STD-007)), while oth-
ers have been approved for the Cellular hyperband (e.g.,

D-AMPS (IS-136)). Other frequency bands in which
these devices will be operating include GPS (operating
in the 1.5 GHz range) and UMTS (operating in the 2.0
GHz range). Each one of the frequency bands specified
for the Cellular and PCS hyperbands is allocated a plu-
rality of traffic channels and at least one access or control
channel. The control channel is used to control or super-
vise the operation of mobile stations by means of infor-
mation transmitted to and received from the mobile sta-
tions. Such information may include incoming call sig-
nals, outgoing call signals, page signals, page response
signals, location registration signals, voice channel as-
signments, maintenance instructions, hand-off, and cell
selection or reselection instructions as a mobile station
travels out of the radio coverage of one cell and into the
radio coverage of another cell. The control and voice
channels may operate using either analog modulation or
digital modulation.
[0004] The signals transmitted by a base station in the
downlink over the traffic and control channels are re-
ceived by mobile or portable terminals, each of which
has at least one antenna. Historically, portable terminals
have employed a number of different types of antennas
to receive and transmit signals over the air interface. For
example, monopole antennas mounted perpendicularly
to a conducting surface have been found to provide good
radiation characteristics, desirable drive point impedanc-
es and relatively simple construction. Monopole anten-
nas can be created in various physical forms. For exam-
ple, rod or whip antennas have frequently been used in
conjunction with portable terminals. For high frequency
applications where an antenna’s length is to be mini-
mized, another choice is the helical antenna.
In addition, mobile terminal manufacturers encounter a
constant demand for smaller and smaller terminals. This
demand for miniaturization is combined with desire for
additional functionality such as having the ability to use
the terminal at different frequency bands and different
cellular systems.
[0005] In the known prior art, it has been commercially
desirable to offer portable communication terminals
which are capable of operating in widely different fre-
quency bands, e.g., frequency bands located in the 800
MHz, 900 MHz, 1500 MHz, 1800 MHz, 1900 MHz, 2.0
GHz and 2.45 GHz regions. However, in a near future it
is expected that it will be increasingly desirable to offer
portable terminals which are also capable of operating
in frequency bands located within the range from 3.1 GHz
up to and including 10.6 GHz, commonly referred to as
the Ultra-Wideband (UWB).
[0006] Today, the concept of built-in antennas is well
known and commonly used by mobile telephone manu-
facturers, e.g. SONY ERICSSON® and NOKIA®. How-
ever, the performance is still a problem when even wider
band capabilities are desirable, e.g. when UWB frequen-
cy bands are to be covered. Consequently, in the future
prior art antenna designs will still be a limiting factor when
developing small-sized portable communication termi-
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nals with adequate bandwidth.
[0007] In view of the above, there appears to be a need
for providing an antenna device that mitigates, alleviates
or eliminates one or more of the above-mentioned defi-
ciencies or disadvantages in the known prior art. More
specifically, there appears to be a need for providing an
antenna device having a structure suitable for built-in an-
tennas, which at the same time is operable in Ultra-Wide-
band (UWB) frequency regions, e.g. from about 3.1 GHz
up to and including 10.6 GHz. Prior art documents are
DE10347722A1, US2006/214856A1, US2003/214444-
A1 and US2003/058176A1.

Summary of the invention

[0008] An aspect of the invention relates to a radio an-
tenna device for a radio communication terminal, the an-
tenna device comprising a flat ground plane, and an an-
tenna element having a radio signal feeding point dis-
posed at the ground plane, wherein the antenna element
is a monopole antenna element having a folded three
dimensional box-like shape.
[0009] The antenna element comprises a plurality of
side surfaces and at least one of said side surfaces is
located in the same plane as said ground plane in a di-
rection of extension of said ground plane.
[0010] The antenna element comprises first, second,
third, and fourth side surfaces, respectively, wherein the
first side surface abuts perpendicularly against the sec-
ond side surface, the second side surface abuts perpen-
dicularly against the third side surface, the third side sur-
face abuts perpendicularly against the fourth side sur-
face, and there is a gap between the first and fourth side,
wherein the first, second, third and fourth side surfaces
together enclose a hollow interior, the hollow interior hav-
ing two open ends which are located opposite to each
other, and wherein the first, second, third, and fourth side
surfaces, the hollow interior, and the two open ends of
the hollow interior are arranged in relation to each other
such that a non-closed box-like shape is formed by the
first, second, third, and fourth side surfaces, the hollow
interior, and the two open ends of the hollow interior.
[0011] The first side surface further comprises a pro-
truding member at an upper edge of the first side surface,
the protruding member protruding substantially perpen-
dicularly out from said first side surface in a direction such
that the protruding member covers at least a portion of
an upper open end of said two open ends.
[0012] In one embodiment, the fourth side surface fur-
ther comprises a protruding member at an outermost side
edge of the fourth side surface, wherein said outermost
side edge does not abut against any other side surface,
and wherein the protruding member protrudes substan-
tially perpendicularly out from an upper edge of said
fourth side surface.
[0013] In one embodiment, the antenna device further
comprises fifth and sixth surfaces, wherein a lower por-
tion of the third side surface abuts perpendicularly

against the fifth surface, and the fifth surface abuts per-
pendicularly against the sixth surface, the sixth surface
further being attached to a feeding portion connected to
the radio signal feeding point.
[0014] In one embodiment, the ground plane further
comprises a support member attached to said ground
plane at a side edge of said ground plane and further
protruding substantially perpendicularly out from said
ground plane, wherein the second radio signal feeding
point is disposed at a center portion of said support mem-
ber.
[0015] In one embodiment, the antenna element is op-
erable in a frequency band being a frequency band lo-
cated in the 1800 MHz, 1900 MHz, 2.0 GHz, 2.45 GHz,
3.1 GHz, 5.0 GHz, 5.8 GHz or 10.6 GHZ region.
[0016] In one embodiment, the antenna element is op-
erable in a frequency band being a frequency band lo-
cated within the range of 3.1-10.6 GHz.
[0017] The different features of the above-mentioned
antenna device can be combined in any combination.
[0018] Another aspect of the invention relates to a
communication terminal comprising the above-men-
tioned antenna device. The communication terminal may
be a device from the group comprising: a portable radio
communication equipment, a mobile radio terminal, a
mobile telephone, a cellular telephone, a pager, a com-
municator, an electronic organizer, a smart phone and a
computer.
[0019] Another aspect of the invention relates to radio
antenna device for a radio communication terminal, the
antenna device comprising a flat ground plane, and an
antenna element having a radio signal feeding point dis-
posed at the ground plane, wherein the antenna element
has a shape as illustrated in any of the figures 1, 2, 3 or
4 of the accompanying drawings.
[0020] In one embodiment, the antenna element is op-
erable in a frequency band being a frequency band lo-
cated in the 1800 MHz, 1900 MHz, 2.0 GHz, 2.45 GHz,
3.1 GHz, 5.0 GHz, 5.8 GHz or 10.6 GHZ region.
[0021] In one embodiment, the antenna element is op-
erable in a frequency band being a frequency band lo-
cated within the range of 3.1-10.6 GHz.
[0022] Another aspect of the invention relates to a
communication terminal comprising the above-men-
tioned antenna device. The communication terminal may
be a device from the group comprising: a portable radio
communication equipment, a mobile radio terminal, a
mobile telephone, a cellular telephone, a pager, a com-
municator, an electronic organizer, a smart phone and a
computer.
[0023] Some embodiments of the present invention
provide for an antenna device with a compact size, which
at the same time is operable in UWB (Ultra Wideband)
frequency regions. This makes the antenna device par-
ticularly suitable and attractive for implementation in fu-
ture radio communication terminals, e.g. mobile tele-
phones, which are to be used in current and future mobile
communication technologies such as GSM 800, GSM
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850, GSM 900, GSM 1800, GSM 1900, 4 GSM, 9 UMTS,
2 WLAN, Bluetooth®, etc.

Brief description of the drawings

[0024] Further objects, features and advantages of the
invention will appear from the following detailed descrip-
tion of embodiments of the invention, wherein embodi-
ments of the invention will be described in more detail
with reference to the accompanying drawings, in which:

Fig. 1 is a three-dimensional (3D) view of an upper
portion of a radio antenna device according to an
embodiment of the invention;
Figs. 2-4 are 3D views from different angles of the
upper portion of the antenna device of Fig. 1.
Fig. 5 is an exemplary communication terminal in-
corporating the antenna device illustrated in Figs.
1-4; and
Fig. 6 illustrates the Voltage Standing Wave Ratio
(VSWR) characteristics for the antenna design of an
embodiment of the present invention.

Detailed Description of Embodiments

[0025] An embodiment of the present invention will be
described more fully hereinafter with reference to the ac-
companying drawings. The embodiment of the invention
is provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the invention
to those skilled in the art. Like numbers refer to like ele-
ments throughout the drawings. The present description
refers to radio terminals as devices in which to implement
a radio antenna design according to embodiments of the
present invention. The term radio terminal includes all
mobile equipment devised for radio communication with
a radio station, which radio station also may be mobile
terminal or e.g. a stationary base station. Consequently,
the term radio terminal includes mobile telephones, pag-
ers, communicators, electronic organizers, smart
phones, Personal Digital Assistants (PDA:s), vehicle-
mounted radio communication devices, or the like, as
well as portable laptop computers devised for wireless
communication in e.g. a WLAN (Wireless Local Area Net-
work). Furthermore, since the antenna device as such is
suitable for but not restricted to mobile use, the term radio
terminal should also be understood as to include any
stationary device arranged for radio communication,
such as e.g. desktop computers, printers, fax machines
and so on, devised to operate with radio communication
with each other or some other radio station. Hence, al-
though the structure and characteristics of the antenna
design according to embodiments of the invention is
mainly described herein, by way of example, in the im-
plementation in a mobile phone, this is not to be inter-
preted as excluding the implementation of the inventive
antenna design in other types of radio terminals, for in-
stance such as those listed above.

[0026] Some embodiments of the present invention
provide an antenna design which is operable in UWB
frequency bands, i.e. within the range from about 3.1
GHz up to and including 10.6 GHz. At the same time, the
compact antenna design is such that it is suitable as a
built-in antenna in a portable communication terminal,
e.g. a mobile telephone. As used herein the term built-in
antenna is used to mean that the antenna is placed in-
side, or adjacent to, the housing or chassis of the radio
communication terminal. The compact size and the si-
multaneous capability of being operable at UWB frequen-
cies makes this antenna design particularly suitable and
attractive for implementation in future radio communica-
tion terminals, which are to be used in current and future
mobile communication technologies such as GSM 800,
GSM 850, GSM 900, GSM 1800, GSM 1900, 4 GSM, 9
UMTS, 2 WLAN, Bluetooth®, etc.
[0027] An antenna concept or design will be described
herein, comprising the antenna structure, its relation to
ground, and its implementation in a radio terminal, with
reference to the accompanying drawings. Some features
of one embodiment of the inventive antenna design are
one antenna element having the shape as illustrated in
any of the Figs. 1, 2, 3 or 4. Thanks to the shape of the
antenna element, as illustrated in the figures, it has turned
out in computer simulations that it is indeed possible to
provide an antenna device with a relatively small size,
which at the same time shows surprisingly good charac-
teristics in UWB frequency bands considering the rela-
tively small dimensions of the antenna element. The com-
puter simulations have been performed using the simu-
lation tool CST Microwave Studio® 2006B from COM-
PUTER SIMULATION TECHNOLOGY.
[0028] The inventive antenna design according to an
embodiment of the invention will hereinafter be described
in connection with Figs. 1 through 4, wherein the antenna
design is illustrated from different view angles. Figs. 1-4
disclose an antenna device 1 comprising an antenna el-
ement 2, e.g. a monopole antenna element, and a ground
plane or substrate 3. In Figs. 1-4, a three-dimensional
system of co-ordinates is defined. Accordingly, an x axis,
a y axis and a z axis are defined for the antenna device
1. As can be seen in the figures, the y axis represents
the longitudinal direction of the antenna device 1. Fur-
thermore, the x axis represents the latitudinal direction
of the antenna device 1.
[0029] In the preferred and disclosed embodiment, the
length L1 of the ground plane 3, i.e. the height of the
ground plane 3, is approximately 100 mm. Furthermore,
the width W1 in Fig. 1 is approximately 40 mm. However,
it should be appreciated that the length L1 and the width
W1 can be varied in dependence of the purpose of the
antenna design and must hence be tested and evaluated
in each specific case.
[0030] As can be seen in the figures, the antenna el-
ement 2 has a folded shape. The antenna element com-
prises a plurality of side surfaces 201, 202, 203 and 204.
As can be seen in Figs. 1-4, one of the side surfaces (i.e.
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the side surface denoted 204) of the antenna element 2
is located in substantially the same plane as said ground
plane 3 and in the direction y of extension of the ground
plane 3. Furthermore, the ground plane 3 may further
comprise a protruding support member 4. The support
member 4 may be a rectangular support member. For
example, the width W2 of the support member 4 may be
about 5 mm and the length L2 of the support member 4
may be about 20 mm. It should, however, be appreciated
that the exact dimensions of the support member 4 can
be varied in dependence of the purpose of the antenna
design and must hence be tested and evaluated in each
specific case. The support member 4 may be attached
to an upper side edge 31 of the ground plane 3. Further-
more, the support member 4 may protrude substantially
perpendicularly out from the ground plane 3. In the pre-
ferred and disclosed embodiment of the antenna device
1, the antenna element 2 is fed at a radio signal feeding
point 5, which is disposed at a center portion of the sup-
port member 4 as shown in Fig. 1.
[0031] The antenna element 2 comprises a first side
surface 201, a second side surface 202, a third side sur-
face 203 and a fourth side surface 204, which are folded
in relation to each other such that these side surfaces
201, 202, 203, and 204 together form a three-dimension-
al box-like shape. In the preferred and disclosed embod-
iment, the first side surface 201 abuts perpendicularly
against the second side surface 202. Likewise, the sec-
ond side surface 202 abuts perpendicularly against the
third side surface 203. In the same way, the third side
surface 203 abuts perpendicularly against the fourth side
surface 204. It may be advantageous that the above-
mentioned side surfaces abut perpendicularly against
each other, i.e. with an angle of about 90° between each
other. However, it should of course be appreciated that
it is not necessary that the above-mentioned surfaces
abut exactly perpendicularly against each other. Other
angles may be equally possible, e.g. angles in the range
of about 60-90°. As can be seen in figures, particularly
in Fig. 2, the three-dimensional box-like shape also com-
prises a hollow interior 205 with two opposite open ends,
i.e. an upper open end 205a and a lower open end 205b.
The lower open end 205b is located opposite said upper
open end 205a. Moreover, as is illustrated in the figures,
particularly in Fig. 2, there is a relatively narrow opening
or gap 206 between the first side surface 201 and the
fourth side surface 204. Consequently, a non-closed box-
like shape is formed by the four side surfaces 201, 202,
203, 204, the hollow interior 205, the upper and lower
open ends 205a, 205b, and the gap 206. The distance
of the gap 206 may e.g. be 2 mm. However, the exact
distance of the gap 206 is in fact not critical for the function
of the antenna element 2. It should be appreciated that
this distance can be varied in dependence of the purpose
of the antenna design and must hence be tested and
evaluated in each specific case.
[0032] A lower portion 203a of the third side 203 abuts
perpendicularly against a fifth surface 207, which is lo-

cated at a distance away from lower portions 202a and
204a of the second and fourth side surfaces 202, 204,
respectively. Thus, there is formed a relatively narrow
opening or gap 208 between the fifth surface 207 and
the lower portions 202a and 204a. It should be noted that
the exact distance of the narrow gap 208 is not critical
for the function of the antenna element 2. Therefore, it
should be appreciated that this distance can be varied in
dependence of the purpose of the antenna design and
must hence be tested and evaluated in each specific
case. In the disclosed and preferred embodiment, the
fifth surface 207 further abuts perpendicularly to a sixth
surface 209, which in turn is attached to a feeding portion
210. The feeding portion 210 is connected to the radio
signal feeding point 5 disposed at the support member
4 of the ground plane 3.
[0033] As can be seen in the figures, the first side sur-
face 201 may further comprise a protruding member 201’
at an upper edge 201 a of the first side surface 201. As
is clearly and unambiguously disclosed in the drawings,
the protruding member 201’ protrudes substantially per-
pendicularly out from said first side surface 201’ in the x-
direction. This way, the protruding member 201’ extends
in the x-direction such that the protruding member 201’
covers at least a portion of the upper open end 205a of
the non-closed box-like shaped antenna element 2.
[0034] As can further be seen in the figures, the fourth
side surface 204 has a width W204 which is larger that
the width W202 of the opposite second side surface 202.
As can be clearly and unambiguously seen in the figures,
particularly Fig. 3, the fourth side surface 204 extends in
the -x-direction beyond the first side surface 201. At an
outermost side edge 204b, which outermost side edge
204b does not abut against any other side surface, there
is provided a protruding member 204’. As is disclosed in
the figures, this protruding member 204’ protrudes sub-
stantially perpendicularly out from an upper edge 204c
of said fourth side surface 204’ and in the z-direction.
[0035] In the disclosed exemplary embodiment, the
first side surface 201 has a width W201 of approximately
8 mm and a length L201 of approximately 18 mm. Fur-
thermore, the second side surface 202 has a width W202
of approximately 10 mm and a length L202 of approxi-
mately 14 mm. The fourth side surface 204 has a width
W204 of approximately 13 mm and a length L204 of ap-
proximately 14 mm. The third side 203 has a width W203
of approximately 10 mm. Furthermore, the third side sur-
face 203 has a length L203 which is longer than the
lengths L202 and L204, respectively. For example, the
length L203 may be about 16 mm. The above-mentioned
dimensions are illustrative examples of suitable dimen-
sions. However, it should be appreciated that the exact
dimensions of the antenna element 2 could be varied in
dependence of the purpose of the antenna design. In
fact, the dimensions may indeed be up to the artistic free-
dom of the person skilled in the art and should therefore
be tested and evaluated in each specific case.
[0036] In the preferred and disclosed embodiment of
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the antenna device 1, the antenna element 2 has a folded
three-dimensional non-closed box-like shape as illustrat-
ed in the figures 1-4. It has turned out that this peculiar
shape yields a large effective antenna volume which con-
tributes to surprisingly good VSWR characteristics in
UWB frequency band regions, as will be further described
with respect to Fig. 6. At the same time, as is evidenced
by this description taken in conjunction with the drawings,
the dimensions of this three-dimensional box-like anten-
na element is such that it is attractive for incorporation in
small-sized devices, e.g. portable communication termi-
nals. The antenna device 1 may thus configured to be
tuned for an ultra wide frequency band. e.g. a frequency
band region located in the 1800 MHz, 1900 MHz, 2.0
GHz, 2.45 GHz, 3.1 GHz, 5.0 GHz, 5.8 GHz or 10.6 GHZ
region. In one embodiment, when implemented in a com-
munication terminal, e.g. mobile phone 50 (see Fig. 5),
the antenna element 2 is configured to function together
with the chassis of the communication terminal to match
the antenna element 2 from e.g. 1.7 GHz up to and in-
cluding 10.6 GHz frequency band regions. Consequent-
ly, the antenna element 2 may e.g. be configured for GSM
1800, GSM 1900, UMTS or above.
[0037] Fig. 5 illustrates a communication radio terminal
in the embodiment of a cellular mobile phone 50 devised
for radio communication. It should be understood that
the outer appearance of the mobile phone 50 need not
take the indicated shape of Fig. 5. Instead the mobile
phone 50 may e.g. be of a clamshell type, a jack knife
type, or the like. The terminal 50 comprises a chassis or
housing 51, carrying a user audio input in the form of a
microphone 52 and a user audio output in the form of a
loudspeaker 53 or a connector to an ear piece (not
shown). A set of keys, buttons or the like constitutes a
data input interface 54 usable e.g. for dialing, according
to the established art. A data output interface comprising
a display 55 is further included, devised to display com-
munication information, address list etc in a manner well
known to the skilled person. The radio communication
terminal 50 also includes radio transmission and recep-
tion electronics (not shown), and is further devised with
a built-in antenna device 1 inside the housing 51. Accord-
ing to an embodiment of the present invention, this an-
tenna device 1, corresponding to Figs. 1-4, includes an
antenna element 2 and a ground plane or substrate 3.
The antenna element 2 has a radio signal feeding point
5 disposed at the ground plane 3. Furthermore, the an-
tenna element 2 has the shape as illustrated in any of
the Figs. 1-4. The other features of the antenna design
according to the present invention described herein-
above with reference to Figs. 1-4 are therefore naturally
equally valid for the radio terminal implemented embod-
iment of Fig. 4.
[0038] Fig. 6 illustrates the VSWR performance of the
presented antenna design, in an embodiment as de-
scribed in conjunction with Figs. 1-4, i.e. with the dimen-
sions in the preferred and disclosed embodiment. As can
be seen from Fig. 6, the VSWR 60 is below 5.0 for fre-

quencies from approximately 1.8 GHz and above. Con-
sequently, the performance of the antenna device is con-
sidered to have sufficiently good performance frequen-
cies from about 1.8 GHz and above and, hence, in UWB
frequency band regions. Furthermore, as is evidenced
by the dimensions of the disclosed embodiment, the in-
ventive antenna design is suitable for antennas to be
internally built into communication terminals with com-
pact size.
[0039] The terminology used in this specification is for
the purpose of describing particular embodiments only
and is not intended to be limiting of the invention. As used
herein, the singular forms "a", "an" and "the" are intended
to include the plural forms as well, unless the context
clearly indicates otherwise. It will be further understood
that the terms "comprises" "comprising," "includes"
and/or "including" when used herein, specify the pres-
ence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the pres-
ence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof.
[0040] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one of ordinary
skill in the art to which this invention belongs. It will be
further understood that terms used herein should be in-
terpreted as having a meaning that is consistent with their
meaning in the context of this specification and the rele-
vant art and will not be interpreted in an idealized or overly
formal sense unless expressly so defined herein.
[0041] The foregoing has described the principles, pre-
ferred embodiments and modes of operation of the
present invention. However, the invention should not be
construed as being limited to the particular embodiments
discussed above. For example, while the antenna of the
present invention has been discussed primarily as being
suitable for antennas to be incorporated into small-sized
devices, e.g. portable communication terminals, the an-
tenna design could equally possible be implemented as
an eternal antenna device or the like e.g. mounted onto
the chassis of a portable communication terminal. Fur-
thermore, while the antenna of the present invention has
been discussed primarily as being a radiator, one skilled
in the art will appreciate that the antenna of the present
invention would also be used as a sensor for receiving
information at specific frequencies. Similarly, the dimen-
sions of the various elements may vary based on the
specific application. Thus, the above-described embod-
iments should be regarded as illustrative rather than re-
strictive, and it should be appreciated that variations may
be made in those embodiments by persons skilled in the
art without departing from the scope of the present in-
vention as defined by the appended claims.
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Claims

1. A radio antenna device (1) for a radio communication
terminal, the antenna device (1) comprising:

a flat ground plane (3); and
an antenna element (2) having a radio signal
feeding point disposed at the ground plane (3),
wherein the antenna element (2) is a monopole
antenna element having a folded three dimen-
sional box-like shape

, wherein the antenna element (2) comprises:

a plurality of side surfaces and at least one of
said side surfaces is located in the same plane
as said ground plane (3) in a direction of exten-
sion of said ground plane (3), first (201), second
(202), third (203), and fourth (204) side surfaces,
respectively, wherein the first side surface (201)
abuts perpendicularly against the second side
surface (202), the second side surface (202)
abuts perpendicularly against the third side sur-
face (203), the third side surface (203) abuts per-
pendicularly against the fourth side surface
(204), and there is a gap (206) between the first
(201) and fourth side (204), wherein the first,
second, third and fourth side surfaces together
enclose a hollow interior (205), hollow interior
(205) having two open surfaces together en-
close a hollow interior, the hollow interior having
two open (203), ends (205a, 205b) which are
located opposite to each other, and wherein the
first (201), second (202), third (203), and fourth
(204) side surfaces, the hollow interior (205),
and the two open ends (205a, 205b) of the hol-
low interior (205) are arranged in relation to each
other such that a non-closed boox-like shape is
formed by the first (201), second (202), third
(203), and fourth (204) side surfaces, the hollow
interior (205), and the two open ends (205a,
205b) of the hollow interior (205)
characterised in that the first side surface
(201) further comprises a protruding member
(201’) at an upper
characterized in that the first side surface
(201), further comprises a protruding member
at an upper edge of the first side surface (201),
the protruding member (201’) protruding sub-
stantially perpendicularly out from said first side
surface (201) in a direction such that the pro-
truding member (201’) covers at least a portion
of an upper open (205) end of said two open
ends (205a, 205b).

2. The antenna device according to claim 1, wherein
the fourth side surface further (204) comprises a pro-
truding member (204’) at an outermost side edge of

the fourth side surface (204), wherein said outermost
side edge does not abut against any other side sur-
face, and wherein the protruding member (204’) pro-
trudes substantially perpendicularly out from an up-
per edge of said fourth side surfaces (204).

3. The antenna device according to claim 1, further
comprising:

fifth (207) and sixth surfaces (209), wherein a
lower portion of the third side surface (203) abuts
perpendicularly against the fifth surface (207),
and the fifth surface (207) abuts perpendicularly
against the sixth surface (209), the sixth surface
(209) further being attached to a feeding portion
(210) connected to the radio signal feeding point
(5).

4. The antenna device according to claim 3, the ground
plane further comprising a support member (4) at-
tached to said ground plane (3) at a side edge of
said ground plane (3) and further protruding substan-
tially perpendicularly out from said ground plane (3),
wherein the second radio signal feeding point (5) is
disposed at a center portion of said support member
(4).

5. The antenna device according to claim 1, wherein
the antenna element is operable in a frequency band
being a frequency band located in the 1800 MHz,
1900 MHz, 2.0 GHz, 2.45 GHz, 3.1 GHz, 5.0 GHz,
5.8 GHz or 10.6 GHZ region.

6. The antenna device according to claim 1, wherein
the antenna element is operable in a frequency band
being a frequency band located within the range of
3.1-10.6 GHz.

7. A communication terminal comprising an antenna
device according to claim 1.

8. The communication terminal according to claim 7,
wherein the communication terminal is a device from
the group comprising: a portable radio communica-
tion equipment, a mobile radio terminal, a mobile tel-
ephone, a cellular telephone, a pager, a communi-
cator, an electronic organizer, a smart phone and a
computer.

Patentansprüche

1. Funkantennenvorrichtung (1) für ein Funkkommuni-
kationsendgerät, die Antennenvorrichtung (1) um-
fassend:

eine ebene Grundfläche (3); und
ein Antennenelement (2), das einen Funksignal-
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Einspeisepunkt angeordnet an der Grundfläche
(3) aufweist, wobei das Antennenelement (2) ein
Monopol-Antennenelement ist, das eine gefal-
tete dreidimensionale boxähnliche Form auf-
weist, wobei das Antennenelement (2) umfasst:
eine Vielzahl von Seitenflächen und wobei we-
nigstens eine der Seitenflächen in derselben
Ebene wie die Grundfläche (3) in einer Richtung
einer Erweiterung der Grundfläche (3) platziert
ist,
erste (201), zweite (202), dritte (203), und vierte
(204) Seitenflächen, wobei die erste Seitenflä-
che (201) senkrecht an die zweite Seitenfläche
(202) stößt, die zweite Seitenfläche (202) senk-
recht an die dritte Seitenfläche (203) stößt, die
dritte Seitenfläche (203) senkrecht an die vierte
Seitenfläche (204) stößt, und es existiert eine
Lükke (206) zwischen der ersten (201) und der
vierten (204) Seite, wobei die erste, zweite, dritte
und vierte Seitenfläche zusammen einen hohlen
Innenbereich (205) umschließen, wobei der
hohle Innenbereich (205) zwei offene Enden
aufweist (205a, 205b), welche gegenüber von-
einander platziert sind, und wobei die erste
(201), zweite (202), dritte (203), und vierte (204)
Seitenfläche, der hohle Innenbereich (205), und
die beiden offenen Enden (205a, 205b) des hoh-
len Innenbereichs (205) in Beziehung miteinan-
der angeordnet sind, so dass eine nicht ge-
schlossene boxähnliche Form durch die erste
(201), zweite (202), dritte (203) und vierte (204)
Seitenfläche, in den hohlen Innenbereich (205),
und die beiden offenen Enden (205a, 205b) des
hohlen Innenbereichs (205) gebildet wird,
gekennzeichnet dadurch, dass die erste Sei-
tenfläche (201) weiterhin einen vorstehenden
Teil (201’) an einer oberen Ecke der ersten Sei-
tenfläche (201) umfasst, wobei der vorstehende
Teil (201’) im Wesentlichen senkrecht aus der
ersten Seitenfläche (201) in einer Richtung vor-
steht, so dass der vorstehende Teil (201’) we-
nigstens einen Teil des oberen offenen Endes
(205a) der beiden offenen Enden (205a, 205b)
abdeckt.

2. Funkantennenvorrichtung nach Anspruch 1, wobei
die vierte Seitenfläche (204) weiterhin einen vorste-
henden Teil (204’) an einer äußersten Seitenecke
der vierten Seitenfläche (204) umfasst, wobei die äu-
ßerste Seitenecke nicht an irgendeine andere Sei-
tenfläche stößt, und wobei der vorstehende Teil
(204’) im Wesentlichen senkrecht von einer oberen
Ecke der vierten Seitenfläche (204) hervorsteht.

3. Funkantennenvorrichtung nach Anspruch 1, weiter-
hin umfassend:

fünfte (207) und sechste (209) Flächen, wobei

ein unterer Teil der dritten Seitenfläche (203)
senkrecht an die fünfte Seitenfläche (207) stößt
und die fünfte Fläche (207) senkrecht an die
sechste Fläche (209) stößt, und die sechste Flä-
che (209) weiterhin in einen Einspeiseteil (210)
befestigt ist, das mit dem Funksignal-Einspeise-
punkt (5) verbunden ist.

4. Funkantennenvorrichtung nach Anspruch 3, wobei
die Grundfläche weiterhin einen Unterstützungsteil
(4) umfasst, der an der Grundfläche (3) an einer Sei-
tenecke der Grundfläche (3) befestigt ist und weiter-
hin im Wesentlichen senkrecht von der Grundfläche
(3) hervorsteht, wobei der zweite Funksignal-Ein-
speisepunkt (5) an einem mittleren Teil des Unter-
stützungsteils (4) befestigt ist.

5. Funkantennenvorrichtung nach Anspruch 1, wobei
das Antennenelement dazu eingerichtet ist, in einem
Frequenzband zu arbeiten, das ein Frequenzband
ist, welches im 1800 MHz, 1900 MHz, 2.0 GHz, 2.45
GHz, 3.1 GHz, 5.0 GHz, 5.8 GHz oder 10.6 GHz-
Bereich platziert ist.

6. Funkantennenvorrichtung nach Anspruch 1, wobei
das Antennenelement dazu eingerichtet ist, in einem
Frequenzband zu arbeiten, welches ein Frequenz-
band in dem Bereich von 3.1 bis 10.6 GHz ist.

7. Ein Kommunikationsendgerät, das eine Antennen-
vorrichtung nach Anspruch 1 umfasst.

8. Das Kommunikationsendgerät nach Anspruch 7,
wobei das Kommunikationsendgerät ein Endgerät
aus der Gruppe ist, die umfasst: ein tragbares Funk-
kommunikationsgerät, ein mobiles Funkendgerät,
ein Mobiltelefon, ein Funktelefon, ein pager, einen
Communicator, einen elektronischen Organizer, ein
Smartphone und einen Computer.

Revendications

1. Dispositif d’antenne radio (1) pour un terminal de
communication radio, le dispositif d’antenne (1)
comprenant :

un plan de masse plat (3) ; et
un élément d’antenne (2) ayant un point d’ali-
mentation du signal radio situé sur le plan de
masse (3), dans lequel l’élément d’antenne (2)
est un élément d’antenne monopolaire ayant
une forme de caisson tridimensionnel replié ;

dans lequel l’élément d’antenne (2) comprend :

une pluralité de surfaces latérales, au moins une
desdites surfaces latérales étant située dans le
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même plan que ledit plan de masse (3), dans
une direction d’extension dudit plan de masse
(3) ;
des première (201), deuxième (202), troisième
(203) et quatrième (204) surfaces latérales, res-
pectivement, dans lequel la première surface la-
térale (201) vient en butée perpendiculairement
contre la deuxième surface latérale (202), la
deuxième surface latérale (202) vient en butée
perpendiculairement contre la troisième surface
latérale (203), la troisième surface latérale (203)
vient en butée perpendiculairement contre la
quatrième surface latérale (204) et il existe un
espace (206) entre le premier (201) et le qua-
trième (204) côté, dans lequel les première
(201), deuxième (202), troisième (203) et qua-
trième (204) surfaces latérales délimitent en-
semble un intérieur creux (205), l’intérieur creux
(205) ayant deux extrémités ouvertes (205a,
205b) qui sont situées à l’opposé l’une de l’autre,
et dans lequel les première (201), deuxième
(202), troisième (203) et quatrième (204) surfa-
ces latérales, l’intérieur creux (205) et les deux
extrémités ouvertes (205a, 205b) de l’intérieur
creux (205) sont disposés les uns par rapport
aux autres de manière à ce qu’une forme de
caisson non fermé soit formée par les première
(201), deuxième (202), troisième (203) et qua-
trième (204) surfaces latérales, l’intérieur creux
(205) et les deux extrémités ouvertes (205a,
205b) de l’intérieur creux (205) ;

caractérisé en ce que la première surface latérale
(201) comprend en outre un élément en saillie (201’)
sur une arête supérieure de la première surface la-
térale (201), l’élément en saillie (201’) faisant saillie
de manière essentiellement perpendiculaire par rap-
port à ladite première surface latérale (201), dans
une direction telle que l’élément en saillie (201’) cou-
vre au moins une partie d’une extrémité ouverte su-
périeure (205a) parmi les deux extrémités ouvertes
(205a, 205b).

2. Dispositif d’antenne selon la revendication 1, dans
lequel la quatrième surface latérale (204) comprend
un élément en saillie (204’) sur une arête latérale
extérieure de la quatrième surface latérale (204),
dans lequel ladite arête latérale extérieure ne vient
pas en butée contre une autre surface latérale quel-
conque et dans lequel l’élément en saillie (204’) fait
saillie de manière essentiellement perpendiculaire
par rapport à une arête supérieure de ladite quatriè-
me surface latérale (204).

3. Dispositif d’antenne selon la revendication 1, com-
prenant en outre :

des cinquième (207) et sixième surfaces (209),

dans lequel une partie inférieure de la troisième
surface latérale (203) vient en butée perpendi-
culairement contre la cinquième surface (207)
et la cinquième surface (207) vient en butée per-
pendiculairement contre la sixième surface
(209), la sixième surface (209) étant en outre
rattachée à une partie d’alimentation (210) con-
nectée au point d’alimentation du signal radio
(5).

4. Dispositif d’antenne selon la revendication 3, dans
lequel le plan de masse comprend en outre un élé-
ment porteur (4) rattaché audit plan de masse (3)
sur une arête latérale dudit plan de masse (3) et fai-
sant en outre saillie de manière essentiellement per-
pendiculaire par rapport audit plan de masse (3),
dans lequel le deuxième point d’alimentation du si-
gnal radio (5) est disposé dans une partie centrale
dudit élément porteur (4).

5. Dispositif d’antenne selon la revendication 1, dans
lequel l’élément d’antenne peut fonctionner sur une
bande de fréquences qui est située dans la région
de 1800 MHz, de 1900 MHz, de 2,0 GHz, de 2,45
GHz, de 3,1 GHz, de 5,0 GHz, de 5,8 GHz ou de
10,6 GHz.

6. Dispositif d’antenne selon la revendication 1, dans
lequel l’élément d’antenne peut fonctionner sur une
bande de fréquences qui est située sur la plage de
3,1 à 10,6 GHz.

7. Terminal de communication comprenant un dispo-
sitif d’antenne selon la revendication 1.

8. Terminal de communication selon la revendication
7, dans lequel le terminal de communication est un
dispositif du groupe qui comprend : équipement por-
tatif de communication radio, terminal radio mobile,
téléphone mobile, téléphone cellulaire, boîtier de re-
cherche, communicateur, organisateur électroni-
que, téléphone intelligent et ordinateur.
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