
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

81
1 

57
3

A
1

TEPZZ 8__57¥A_T
(11) EP 2 811 573 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
10.12.2014 Bulletin 2014/50

(21) Application number: 13170266.4

(22) Date of filing: 03.06.2013

(51) Int Cl.:
H01Q 1/24 (2006.01) H01Q 1/38 (2006.01)

H01Q 5/00 (2006.01) H01Q 9/42 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(71) Applicant: BlackBerry Limited
Waterloo, ON N2K 0A7 (CA)

(72) Inventors:  
• Azad, Mohammed Ziaul

Irving, TX 75039 (US)

• Downs, Steven Eugene
Irving, TX  75039 (US)

• Ji, Zhong
Irving, TX 75039 (US)

• Fisk, David
Irving, TX 75039 (US)

• Jeong, Seong Heon
Irving, TX 75039 (US)

(74) Representative: MERH-IP 
Matias Erny Reichl Hoffmann
Paul-Heyse-Strasse 29
80336 München (DE)

(54) A coupled-feed wideband antenna

(57) A device having a coupled-feed wideband an-
tenna is provided. The device comprises: a chassis com-
prising as a ground plane; an antenna feed, a ground
side of the antenna feed connected to the ground plane;
and, an antenna comprising: a first radiating arm config-
ured for generating a first resonance at a first frequency,
the first radiating arm connected to the chassis and hence
the ground plane; a second radiating arm configured for

generating a second resonance at a second frequency
higher than the first frequency, the second radiating arm
connected to the ground plane; and a third radiating arm
configured for generating a third resonance at a third fre-
quency higher than the second frequency, the first radi-
ating arm capacitively coupled to the third radiating arm,
and the third radiating arm connected to a positive side
of the antenna feed.
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Description

FIELD

[0001] The specification relates generally to antennas,
and specifically to a coupled-feed wideband antenna.

BACKGROUND

[0002] Current mobile electronic devices, such as
smartphones, tablets and the like, generally have differ-
ent antennas implemented to support different types of
wireless protocols and/or to cover different frequency
ranges. For example, LTE (Long Term Evolution) bands,
GSM (Global System for Mobile Communications)
bands, UMTS (Universal Mobile Telecommunications
System) bands, and/or WLAN (wireless local area net-
work) bands, cover frequency ranges from 700 to 960
MHz, 1710- 2170 MHz, and 2500-2700 MHz and the spe-
cific channels within these bands can vary from region
to region necessitating the use of different antennas for
each region in similar models of devices. This can com-
plicate both resourcing and managing the different an-
tennas for devices in each region.

SUMMARY

[0003] The present disclosure describes examples of
a coupled-feed wideband antenna that can resonate at
three frequency responses to cover bands that include
channels for LTE bands, GSM bands, UMTS bands,
and/or WLAN bands in a plurality of geographical re-
gions.
[0004] In this specification, elements may be described
as "configured to" perform one or more functions or "con-
figured for" such functions. In general, an element that
is configured to perform or configured for performing a
function is enabled to perform the function, or is suitable
for performing the function, or is adapted to perform the
function, or is operable to perform the function, or is oth-
erwise capable of performing the function.
[0005] Furthermore, as will become apparent, in this
specification certain elements may be described as con-
nected physically, electronically, or any combination
thereof, according to context. In general, components
that are electrically connected are configured to commu-
nicate (that is, they are capable of communicating) by
way of electric signals. According to context, two com-
ponents that are physically coupled and/or physically
connected may behave as a single element. In some
cases, physically connected elements may be integrally
formed, e.g., part of a single-piece article that may share
structures and materials. In other cases, physically con-
nected elements may comprise discrete components
that may be fastened together in any fashion. Physical
connections may also include a combination of discrete
components fastened together, and components fash-
ioned as a single piece.

[0006] Furthermore, as will become apparent in this
specification, certain antenna components may be de-
scribed as being configured for generating a resonance
at a given frequency and/or resonating at a given fre-
quency and/or having a resonance at a given frequency.
In general, an antenna component that is configured to
resonate at a given frequency, and the like, can also be
described as having a resonant length and/or a radiation
length, an electrical length and the like corresponding to
the given frequency. The electrical length can be similar
to or different from a physical length of the antenna com-
ponent. However, the electrical length of the antenna
component can also be different from the physical length,
for example by using electronic components to effectively
lengthen the electrical length as compared to the physical
length. However, the term electrical length is most often
used with respect to simple monopole and/or dipole an-
tennas. The resonant length can be similar to, or different
from, the electrical length and the physical length of the
antenna component. In general, the resonant length cor-
responds to an effective length of an antenna component
used to generate a resonance at the given frequency; for
example, for irregularly shaped and/or complex antenna
components that resonate at a given frequency, the res-
onant length can be described as a length of a simple
antenna component, including but not limited to a mo-
nopole antenna and a dipole antenna, that resonates at
the same given frequency.
[0007] An aspect of the specification provides a device
comprising: a chassis comprising a ground plane; an an-
tenna feed, a ground side of the antenna feed connected
to the ground plane; and, an antenna comprising: a first
radiating arm configured for generating a first resonance
at a first frequency, the first radiating arm connected to
the ground plane; a second radiating arm configured for
generating a second resonance at a second frequency
higher than the first frequency, the second radiating arm
connected to the ground plane; and a third radiating arm
configured for generating a third resonance at a third fre-
quency higher than the second frequency, the first radi-
ating arm capacitively coupled to the third radiating arm,
and the third radiating arm connected to a positive side
of the antenna feed.
[0008] The first resonance can comprise a frequency
range from about 700 MHz to about 960 MHz.
[0009] The second resonance can comprise a frequen-
cy range from about 1710 MHz to about 2170 MHz.
[0010] The third resonance can comprise a frequency
range from about 2500 MHz to about 2700 MHz.
[0011] The third radiating arm can comprise a first rec-
tangle and a second rectangle smaller than the first rec-
tangle and forming an L-shape with the first rectangle.
[0012] The first radiating arm and the second radiating
arm can be arranged along a line, and radiating ends of
each of the first radiating arm and the second radiating
arm can be separated by a gap for preventing capacitive
coupling there between. The chassis can define an open-
ing and the first radiating arm and the second radiating
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arm can extend along an outer edge of the opening. The
third radiating arm can be located within the opening.
The first radiating arm and the third radiating arm can be
capacitively coupled across a gap. The gap can be less
than about 1 mm wide. The first radiating arm can com-
prise a larger width than a remainder of the first radiating
arm in a region that forms the gap with the third radiating
arm. The region can be about 23.5 mm long.
[0013] The first radiating arm can be about 53 mm long.
[0014] The second radiating arm can be about 11 mm
long.
[0015] The third radiating arm can comprise a first rec-
tangle that can be about 6.5 mm by about 25 mm, and a
second rectangle extending from a small edge of the first
rectangle, and the second rectangle can be about 5 mm
by about 3.3 mm.
[0016] One or more of the first radiating arm and the
second radiating arm can be L-shaped.
[0017] The chassis can comprise one or more of a con-
ducting material and a conducting metal.
[0018] The antenna can be at least partially integrated
with the chassis.
[0019] The first radiating arm and the second radiating
arm can be connected to the chassis using attachment
portions.

BRIEF DESCRIPTIONS OF THE DRAWINGS

[0020] For a better understanding of the various imple-
mentations described herein and to show more clearly
how they may be carried into effect, reference will now
be made, by way of example only, to the accompanying
drawings in which:
[0021] Fig. 1 depicts a schematic diagram of a device
that includes a coupled-feed wideband antenna, accord-
ing to non-limiting implementations.
[0022] Fig. 2 depicts a schematic diagram of the cou-
pled-feed wideband antenna of Fig. 1, according to non-
limiting implementations.
[0023] Fig. 3 depicts a return-loss curve of the coupled-
feed wideband antenna of Fig. 1, according to non-limit-
ing implementations.
[0024] Fig. 4 depicts an efficiency curve of the coupled-
feed wideband antenna of Fig. 1, according to non-limit-
ing implementations.
[0025] Fig. 5 depicts dimensions of the coupled-feed
wideband antenna of Fig. 1 used to produce the return-
loss curve of Fig. 3 and the efficiency curve of Fig. 4,
according to non-limiting implementations.
[0026] Fig. 6 depicts a portion of the chassis of the
device of Fig. 1 prior to being adapted to include the cou-
pled-feed wideband antenna, according to non-limiting
implementations.
[0027] Fig. 7 depicts the portion of the chassis of Fig.
6 adapted to form a first radiating arm and a second ra-
diating arm of the coupled-feed wideband antenna, ac-
cording to non-limiting implementations.
[0028] Fig. 8 depicts the chassis of Fig. 7 further adapt-

ed to widen a portion of a length of the first radiating arm,
according to non-limiting implementations.
[0029] Fig. 9 depicts an alternative portion of the chas-
sis of the device of Fig. 1 prior to being adapted to include
a coupled-feed wideband antenna, according to non-lim-
iting implementations.
[0030] Fig. 10 depicts the portion of the chassis of Fig.
9 adapted to include the coupled-feed wideband anten-
na, according to non-limiting implementations.
[0031] Fig. 11 an alternative coupled-feed wideband
antenna, according to non-limiting implementations.

DETAILED DESCRIPTION

[0032] Fig. 1 depicts a schematic diagram of a mobile
electronic device 101, referred to interchangeably here-
after as device 101. Device 101 comprises: a chassis
109 comprising a ground plane; and antenna feed 111,
a ground side (labelled "-" in Fig. 1) of antenna feed 111
connected to the ground plane, and a coupled-feed wide-
band antenna 115, described in further detail below. Cou-
pled-feed wideband antenna 115 will be interchangeably
referred to hereafter as antenna 115. Device 101 can be
any type of electronic device that can be used in a self-
contained manner to communicate with one or more
communication networks using antenna 115. Device 101
includes, but is not limited to, any suitable combination
of electronic devices, communications devices, comput-
ing devices, personal computers, laptop computers, port-
able electronic devices, mobile computing devices, port-
able computing devices, tablet computing devices, lap-
top computing devices, desktop phones, telephones,
PDAs (personal digital assistants), cellphones, smart-
phones, e-readers, internet-enabled appliances and the
like. Other suitable devices are within the scope of
present implementations. Device hence further comprise
a processor 120, a memory 122, a display 126, a com-
munication interface 124 that can optionally comprise an-
tenna feed 111, at least one input device 128, a speaker
132 and a microphone 134.
[0033] It should be emphasized that the structure of
device 101 in Fig. 1 is purely an example, and contem-
plates a device that can be used for both wireless voice
(e.g. telephony) and wireless data communications (e.g.
email, web browsing, text, and the like). However, Fig. 1
contemplates a device that can be used for any suitable
specialized functions, including, but not limited, to one or
more of, telephony, computing, appliance, and/or enter-
tainment related functions.
[0034] Device 101 comprises at least one input device
128 generally configured to receive input data, and can
comprise any suitable combination of input devices, in-
cluding but not limited to a keyboard, a keypad, a pointing
device, a mouse, a track wheel, a trackball, a touchpad,
a touch screen and the like. Other suitable input devices
are within the scope of present implementations.
[0035] Input from input device 128 is received at proc-
essor 120 (which can be implemented as a plurality of
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processors, including but not limited to one or more cen-
tral processors (CPUs)). Processor 120 is configured to
communicate with a memory 122 comprising a non-vol-
atile storage unit (e.g. Erasable Electronic Programma-
ble Read Only Memory ("EEPROM"), Flash Memory) and
a volatile storage unit (e.g. random access memory
("RAM")). Programming instructions that implement the
functional teachings of device 101 as described herein
are typically maintained, persistently, in memory 122 and
used by processor 120 which makes appropriate utiliza-
tion of volatile storage during the execution of such pro-
gramming instructions. Those skilled in the art will now
recognize that memory 122 is an example of computer
readable media that can store programming instructions
executable on processor 120. Furthermore, memory 122
is also an example of a memory unit and/or memory mod-
ule.
[0036] Processor 120 can be further configured to
communicate with display 126, and microphone 134 and
speaker 132. Display 126 comprises any suitable one of,
or combination of, CRT (cathode ray tube) and/or flat
panel display (e.g. LCD (liquid crystal display), plasma,
OLED (organic light emitting diode), capacitive or resis-
tive touchscreens, and the like). Microphone 134, com-
prises any suitable microphone for receiving sound and
converting to audio data. Speaker 132 comprises any
suitable speaker for converting audio data to sound to
provide one or more of audible alerts, audible communi-
cations from remote communication devices, and the
like. In some implementations, input device 128 and dis-
play 126 are external to device 101, with processor 120
in communication with each of input device 128 and dis-
play 126 via a suitable connection and/or link.
[0037] Processor 120 also connects to communication
interface 124 (interchangeably referred to interchange-
ably as interface 124), which can be implemented as one
or more radios and/or connectors and/or network adap-
tors, configured to wirelessly communicate with one or
more communication networks (not depicted) via anten-
na 115. It will be appreciated that interface 124 is con-
figured to correspond with network architecture that is
used to implement one or more communication links to
the one or more communication networks, including but
not limited to any suitable combination of USB (universal
serial bus) cables, serial cables, wireless links, cell-
phone links, cellular network links (including but not lim-
ited to 2G, 2.5G, 3G, 4G+ such as UMTS (Universal Mo-
bile Telecommunications System), GSM (Global System
for Mobile Communications), CDMA (Code division mul-
tiple access), , FDD (frequency division duplexing), LTE
(Long Term Evolution), TDD (time division duplexing),
TDD-LTE (TDD-Long Term Evolution), TD-SCDMA
(Time Division Synchronous Code Division Multiple Ac-
cess) and the like, wireless data, Bluetooth links, NFC
(near field communication) links, WLAN (wireless local
area network) links, WiFi links, WiMax links, packet
based links, the Internet, analog networks, the PSTN
(public switched telephone network), access points, and

the like, and/or a combination.
[0038] Specifically, interface 124 comprises radio
equipment (i.e. a radio transmitter and/or radio receiver)
for receiving and transmitting signals using antenna 115.
It is further appreciated that interface 124 can comprise
antenna feed 111, which alternatively can be separate
from interface 124.
[0039] It is yet further appreciated that device 101 com-
prises a power source, not depicted, for example a bat-
tery or the like. In some implementations the power
source can comprise a connection to a mains power sup-
ply and a power adaptor (e.g. and AC-to-DC (alternating
current to direct current) adaptor).
[0040] It is yet further appreciated that device 101 fur-
ther comprises an outer housing which houses compo-
nents of device 101, including chassis 109. Chassis 109
can be internal to the outer housing and be configured
to provide structural integrity to device 101. Chassis 109
can be further configured to support components of de-
vice 101 attached thereto, for example, display 126. In
specific implementations chassis 109 can comprise one
or more of a conducting material and a conducting metal,
such that chassis 109 forms the ground plane; in alter-
native implementations, at least a portion of chassis 109
can comprise one or more of a conductive covering and
a conductive coating which forms the ground plane.
[0041] In any event, it should be understood that a wide
variety of configurations for device 101 are contemplated.
[0042] Attention is next directed to Fig. 2, which depicts
non-limiting implementations of antenna 115 at least par-
tially integrated with chassis 109. Specifically, Fig. 2 de-
picts an internal portion of device 101 that includes chas-
sis 109 comprising ground plane 200, connection por-
tions of antenna feed 111, and antenna 115. It is appre-
ciated that Fig. 2 does not depict all of chassis 109, but
a portion that includes antenna 115.
[0043] In general, antenna 115 comprises: a first radi-
ating arm 201 configured for generating a first resonance
at a first frequency, first radiating arm 201 connected to
ground plane 200 (i.e. as depicted, first radiating arm 201
is connected to chassis 109); a second radiating arm 202
configured for generating a second resonance at a sec-
ond frequency higher than the first frequency, second
radiating arm 202 connected to ground plane 200 (i.e.
as depicted, second radiating arm 202 is connected to
chassis 109); and a third radiating arm 203 configured
for generating a third resonance at a third frequency high-
er than the second frequency, first radiating arm 201 ca-
pacitively coupled to third radiating arm 203, and third
radiating arm 203 connected to a positive side of antenna
feed 111 (i.e. a side opposite the ground side of antenna
feed 111, and/or the side labelled "+" in Fig. 1).
[0044] In these implementations first radiating arm 201
and second radiating arm 202 are integrated with chassis
109 and hence ground plane 200; hence components of
antenna 115 are indicated In Fig. 2 using stippled lines.
Hence, each of first radiating arm 201 and second radi-
ating arm 202 comprise monopole parasitic components
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in communication with antenna feed 111 using third ra-
diating arm 203.
[0045] Furthermore, third radiating arm 203 comprises
a monopole antenna located in an opening 205 formed
by first radiating arm 201, second radiating arm 202 and
chassis 109. Specifically, first radiating arm 201 and sec-
ond radiating arm 202 are arranged along a line along
an outer side of chassis 109, and radiating ends of each
of first radiating arm 201 and second radiating arm 202
are separated by a gap 207 for preventing capacitive
coupling there between. In other words, gap 207 is wide
enough so that capacitive coupling does not occur be-
tween first radiating arm 201 and second radiating arm
202. Furthermore, in depicted implementations, as first
radiating arm 201 and second radiating arm 202 are in-
tegrated with chassis 109, chassis 109 defining and/or
forming opening 205, and first radiating arm 201 and sec-
ond radiating arm 202 extend along an outer edge of
opening 205. Further gap 207 extends from an outer edge
of each of first radiating arm 201 and second radiating
arm 202 into opening 205.
[0046] Third radiating arm is located within opening
205 but is not electrically connected to chassis 109 other
than through antenna feed 111. In depicted implemen-
tations, third radiating arm 203 comprises a first rectangle
209 and a second rectangle 211 smaller than first rec-
tangle 209 and forming an L-shape with first rectangle
209; further, as depicted first radiating arm 201 is capac-
itively coupled to third radiating arm 203 along a portion
of first rectangle 209 but not second rectangle 211. How-
ever, in other implementations, first radiating arm 201
can be capacitively coupled to third radiating arm 203
along a portion of one or more of first rectangle 209 and
second rectangle 211.
[0047] It is yet further appreciated that first radiating
arm 201 and third radiating arm 203 are capacitively cou-
pled across a gap 213 there between. In other words,
gap 213 is small enough for capacitive coupling to occur
between first radiating arm 201 and third radiating arm
203; this affects the resonance frequency of each and
allows for greater versatility in designing antenna 115.
Indeed, antenna feed 111 can hence feed first radiating
arm 201 using both ground plane 200 and the capacitive
coupling with third radiating arm 203 across gap 213.
[0048] A width of gap 213 can be controlled by widen-
ing at least a portion of first radiating arm 201. For ex-
ample, in depicted implementations, first radiating arm
201 comprises a larger width than a remainder of first
radiating arm 201 in a region 215 that forms gap 213 with
third radiating arm 203. Widening of first radiating arm
201 is described below with reference to Fig. 8.
[0049] It is further appreciated that antenna 115 is con-
figured to generate resonances at three frequencies cor-
responding to each of first radiating arm 201, second
radiating arm 202 and third radiating arm 203. In specific
non-limiting implementations, antenna 115 can be con-
figured to generate resonances in frequency bands cor-
responding to one or more of LTE frequency bands, GSM

frequency bands, UMTS frequency bands and WLAN fre-
quency bands.
[0050] For example, attention is directed to Fig.3 which
depicts a return-loss curve for specific non-limiting im-
plementations of successful prototypes of antenna 115
between about 650 MHz and about 3000 MHz (or 3 GHz),
with return-loss shown on the Y-axis and frequency
shown on the x-axis.
[0051] In these implementations, first radiating arm
201 generates the first resonance at a first frequency,
the first resonance comprising a frequency range of
about 700 MHz to about 960 MHz (e.g. including point 1
at about 734 MHz, point 2 at about 821 MHz, and point
4 at about 960 MHz on the return-loss curve). In other
words, from Fig. 3 it is apparent that the first frequency
is about 800 MHz, and the first resonance has a band-
width that includes frequencies in a frequency range of
about 700 MHz to about 960 MHz. However, by adjusting
the dimensions of antenna 115, both the first frequency
and the bandwidth of the first resonance can be tuned.
[0052] Further, second radiating arm 202 generates
the second resonance, the second resonance compris-
ing a frequency range of about 1710 MHz to about 2170
MHz (e.g. including point 3 at about 1710 MHz, point 5
at about 1805 MHz, point 6 at about 1930 MHz and point
7 at about 2170 MHz on the return-loss curve). In other
words, from Fig. 3 it is apparent that the second frequency
is about 1930 MHz, and the first resonance has a band-
width that includes frequencies in a frequency range of
about 1710 MHz to about 2170 MHz. However, by ad-
justing the dimensions of antenna 115, both the second
frequency and the bandwidth of the second resonance
can be tuned.
[0053] Further, third radiating arm 203 generates the
third resonance, the third resonance comprising a fre-
quency range of about 2500 MHz to about 2700 MHz
(e.g. including point 8 at about 2500 MHz and point 9 at
about 2690 MHz on the return-loss curve). In other words,
from Fig. 3 it is apparent that the third frequency is about
2670 MHz, and the first resonance has a bandwidth that
includes frequencies in a frequency range of about 2500
MHz to about 2700 MHz. However, by adjusting the di-
mensions of antenna 115, both the third frequency and
the bandwidth of the third resonance can be tuned.
[0054] Furthermore, antenna 115 can achieve good ef-
ficiency over these frequency ranges. For example, at-
tention is directed to Fig. 4 which depicts efficiency of
specific non-limiting implementations the successful pro-
totypes of antenna 115 over a similar frequency range
as that depicted in Fig. 3, with efficiency shown on the
y-axis and frequency shown on the x-axis. The poorest
efficiency is about -4.5 dB, around 950 MHz, while the
best efficiency is around -0.8 dB at around 2060 MHz,
with a relatively flat efficiency from about 1710 MHz to
about 2700 MHz.
[0055] Dimensions and/or shapes of antenna 115 and
each of first radiating arm 201, second radiating arm 202
and third radiating arm 203 can be varied heuristically
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and/or experimentally to determine dimensions for
achieving the return-loss curve of Fig. 3 and the efficiency
of Fig. 4. For example, attention is directed to Fig. 5 which
depicts a subset of the portion of chassis 109 depicted
in Fig. 2, and first radiating arm 201, second radiating
arm 202 and third radiating arm 203, as well as dimen-
sions thereof used to achieve the return-loss curve of
Fig. 3 and the efficiency of Fig. 4 in a successful proto-
type.
[0056] In these implementations, first radiating arm
201 is about 53 mm long, second radiating arm 202 is
about 11 mm long, and third radiating arm 203 comprises
first rectangle 209 that is about 6.5 mm by about 25 mm,
and second rectangle 211 extending from a small edge
of first rectangle 209, second rectangle 211 being about
5 mm by about 3.3 mm.
[0057] First radiating arm 201 is capacitively coupled
to third radiating arm 203 across gap 213, gap 213 being
less than about 1 mm. Furthermore, region 215 is about
23.5 mm long, slightly less than the length of about 25
mm of first rectangle 209.
[0058] Gap 207 between first radiating arm 201 and
second radiating arm 202 is about 3 mm. Each of first
radiating arm 201 and second radiating arm 202 is about
4.5 mm wide, and region 215 is about 2.5 mm wider than
a remainder of first radiating arm 201.
[0059] Opening 205 is about 67 mm by about 10 mm,
and furthermore, as depicted, a right edge of third radi-
ating arm 203 is located about 29.5 mm from a right edge
of opening 205. A left edge of first rectangle 209 of third
radiating arm 203 is located about 12.5 mm from a left
edge of opening 205. Further, a bottom edge of third ra-
diating arm 203 is separated from chassis 109 by a gap
of less than about 1 mm; in some implementations the
gap between a bottom edge of third radiating arm 203
and chassis is about 0.7 mm. It is appreciated, however,
that the terms "right", "left", and "bottom" are only meant
to refer to Fig. 5 and is not meant to imply that the referred
to edges are always located on the right or on the bottom;
rather, components depicted in Fig. 5 can be rotated in
any given direction.
[0060] However, while specific dimensions are depict-
ed in Fig. 5, in other implementations, other dimensions
and/or shapes of components of antenna 115 can be
used to achieve resonances at different bandwidths.
[0061] It is further appreciated that, in present imple-
mentations, a chassis of a device can be adapted to form
at least a portion of antenna 115. For example, attention
is directed to Fig. 6, which depicts a same portion of chas-
sis 109 of device 101 as in Fig. 2, prior to chassis 109
being adapted to form antenna 115. It is appreciated that
chassis 109 forms opening 205 and chassis 109 further
includes ground plane 200. Opening 205 can be a feature
of chassis 109 provided specifically for an antenna struc-
ture, such as antenna 115. In any event, stippled vertical
lines 601 correspond to edges of gap 207 and it is ap-
preciated that the area of chassis 109 between lines 601
can be removed and/or machined away to form first ra-

diating arm 201, second radiating arm 202 and gap 207.
[0062] Indeed, attention is next directed to Fig. 7 which
is similar to Fig. 6, however material from the area of
chassis 109 between lines 601 has been removed and/or
machined away to form first radiating arm 201, second
radiating arm 201, and gap 207.
[0063] In some implementations, a width of first radi-
ating arm 201 can initially be about a width of region 215
and material can be removed, machined away and the
like to narrow a width of first radiating arm 201 except in
region 215. Indeed, the method of forming region 215 is
generally appreciated to be non-limiting.
[0064] In alternative implementations, and as depicted
in Fig. 8, first radiating arm 201 can be adapted to in-
crease a width of first radiating arm 201 in region 215.
Fig. 8 is similar to Fig. 6, but with conducting material
added to region 215 to widen first radiating arm 201. For
example, as depicted, one or more of conducting foil,
conducting material and the like can be wrapped around
and/or attached to first radiating arm 201 in region 215
to widen first radiating arm, presuming electrical contact
is made between the conducting foil, conducting material
and the like and first radiating arm 201; alternatively, con-
ducting material can be attached to an edge of first radi-
ating arm 201 in region 215 to widen first radiating arm
201.
[0065] It is further appreciated that, in some implemen-
tations, region 215 can be integral with a remainder of
first radiating arm 201 (e.g. as in Fig. 2), while in other
implementations region 215 can be removably attached
to a remainder of first radiating arm 201, as in Fig. 8.
[0066] It is appreciated that chassis 109 depicted in
Fig. 8 can then be further adapted to add third radiating
arm 203 as depicted in Fig. 2. For example, third radiating
arm 203 can be mounted on non-conducting material
within opening 205 and/or underneath opening 205.
[0067] Hence, the sequence of Figs. 6, 7, 8 and 2 depict
chassis 109 being adapted to include antenna 115. How-
ever, the steps for adapting chassis 109 to include an-
tenna 115 need not be performed in the order as de-
scribed above. For example, gap 207 can be formed be-
fore or after region 215 is formed and/or third radiating
arm 203 is added. Indeed the sequence depicted in Figs.
6, 7, 8 and 2 can be performed in any order that results
in the configuration of Fig. 2.
[0068] Attention is next directed to Fig. 9, which depicts
an alternate chassis 109a comprising a ground plane
200a and an opening 205a, respectively similar to chas-
sis 109 and ground plane 200, however opening 205a
comprises an open cutout of chassis 109a rather than
an aperture. In any event, attention is next directed to
Fig. 10 which depicts chassis 109a adapted to include
an antenna 115a, which is similar to antenna 115. Fig.
10 is similar to Fig. 2, with like elements having like num-
bers, but with an "a" appended thereto; further, while not
all components of Fig. 10 are labelled similar to Fig. 2,
they are appreciated to be nonetheless present.
[0069] Hence, antenna 115a comprises a first radiating
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arm 201a having a region 215a, a second radiating arm
202a, and a third radiating arm 203a, each respectively
similar to first radiating arm 201, second radiating arm
202, and third radiating arm 203, with a gap 207a be-
tween first radiating arm 201a and second radiating arm
202a, similar to gap 207, and a gap 213a between first
radiating arm 201a, and third radiating arm 203a, similar
to gap 213. Further, an antenna feed 111a is connected
to third radiating arm 203a and ground plane 200a, similar
to antenna feed 111. In other words, antenna 115a is
similar to antenna 115, however first radiating arm 201a
and second radiating arm 202a are not integral with chas-
sis 109a; rather first radiating arm 201a and second ra-
diating arm 202a are physically and electrically attached
to chassis 109a using respective attachment portions
1001. Each attachment portion 1001 can comprise one
or more of a spring, an electrical connector, a conducting
material and the like; however, in general, respective at-
tachment portions 1001 are each configured to attach
first radiating arm 201a and second radiating arm 202a
to chassis 109a in opening 205a.
[0070] Persons skilled in the art will appreciate that
there are yet more alternative implementations and mod-
ifications possible. For example, attention is directed to
Fig. 11 which depicts another non-limiting implementa-
tion of a chassis 109b comprising a ground plane 200b,
an opening 205b, and an antenna 115b, similar to anten-
na 115. Indeed, Fig. 11 is similar to Fig. 2, with like ele-
ments having like numbers, but with a "b" appended
thereto; further, while not all components of Fig. 11 are
labelled similar to Fig. 2, there are appreciated to be
nonetheless present. Hence, antenna 115b comprises a
first radiating arm 201b, having a region 215b, a second
radiating arm 202b, and a third radiating arm 203b, each
respectively similar to first radiating arm 201, second ra-
diating arm 202, and third radiating arm 203, with a gap
207b between first radiating arm 201b and second radi-
ating arm 202b, similar to gap 207, and a gap 213b be-
tween first radiating arm 201b, and third radiating arm
203b, similar to gap 213. Further, an antenna feed 111b
is connected to third radiating arm 203b and ground plane
200b, similar to antenna feed 111. Hence, antenna 115b
is similar to antenna 115, however each of first radiating
arm 201b and second radiating arm 202b are "L" shaped,
at respective radiating ends adjacent gap 207b. Indeed,
in other implementations, only one of first radiating arm
201b and second radiating arm 202b can be "L" shaped.
Further the specific shape of each of first radiating arm
201b, second radiating arm 202b and third radiating arm
203b are not specifically limited to those shapes depicted
herein, but can be determined heuristally and/or experi-
mentally.
[0071] In any event, a versatile coupled-feed wideband
antenna is described herein that can replace a plurality
of antennas at a mobile electronic device. The specific
resonance bands of the antennas described herein can
be varied by varying the dimensions of components of
the antenna to advantageously align the bands with

bands used by service providers to provide communica-
tion providers. Further, the present antenna obviates the
need to use different antennas for different bands in dif-
ferent regions as the width of resonance in each frequen-
cy band is also wide enough to accommodate a plurality
of channels in each band.
[0072] A portion of the disclosure of this patent docu-
ment contains material which is subject to copyright pro-
tection. The copyright owner has no objection to the fac-
simile reproduction by any one of the patent document
or patent disclosure, as it appears in the Patent and
Trademark Office patent file or records, but otherwise
reserves all copyrights whatsoever.
[0073] Persons skilled in the art will appreciate that
there are yet more alternative implementations and mod-
ifications possible, and that the above examples are only
illustrations of one or more implementations. The scope,
therefore, is only to be limited by the claims appended
here.

Claims

1. A device (101) comprising:

a chassis (109) comprising a ground plane
(200);
an antenna feed (111), a ground side of the an-
tenna feed (111) connected to the ground plane
(200); and,
an antenna (115) comprising:

a first radiating arm (201) configured for
generating a first resonance at a first fre-
quency, the first radiating arm (201) con-
nected to the ground plane (200);
a second radiating arm (202) configured for
generating a second resonance at a second
frequency higher than the first frequency,
the second radiating arm (202) connected
to the ground plane (200); and
a third radiating arm (203) configured for
generating a third resonance at a third fre-
quency higher than the second frequency,
the first radiating arm (201) capacitively
coupled to the third radiating arm (203), and
the third radiating arm (203) connected to a
positive side of the antenna feed (111).

2. The device (101) of claim 1, wherein the first reso-
nance comprises a frequency range from about 700
MHz to about 960 MHz, the second resonance com-
prises a frequency range from about 1710 MHz to
about 2170 MHz, and the third resonance comprises
a frequency range from about 2500 MHz to about
2700 MHz.

3. The device (101) of any of claims 1 to 2, wherein the

11 12 



EP 2 811 573 A1

8

5

10

15

20

25

30

35

40

45

50

55

third radiating arm (203) comprises a first rectangle
and a second rectangle smaller than the first rectan-
gle and forming an L-shape with the first rectangle.

4. The device (101) of any of claims 1 to 3, wherein the
first radiating arm (201) and the second radiating arm
(202) are arranged along a line, and radiating ends
of each of the first radiating arm (201) and the second
radiating arm (202) are separated by a gap (207) for
preventing capacitive coupling there between.

5. The device (101) of claim 4, wherein the chassis
(109) defines an opening (205) and the first radiating
arm (201) and the second radiating arm (202) extend
along an outer edge of the opening (205).

6. The device (101) of claim 5, wherein the third radi-
ating arm (203) is located within the opening (205).

7. The device (101) of any of claims 1 to 6, wherein the
first radiating arm (201) and the third radiating arm
(203) are capacitively coupled across a gap (213).

8. The device (101) of claim 7, wherein the gap (213)
is less than about 1 mm wide.

9. The device (101) of claim 7, wherein the first radiating
arm (201) comprises a larger width than a remainder
of the first radiating arm (201) in a region that forms
the gap (213) with the third radiating arm (203).

10. The device (101) of claim 9, wherein the region is
about 23.5 mm long.

11. The device (101) any of claims 1 to 10, wherein the
first radiating arm (201) is about 53 mm long, and
the second radiating arm (202) is about 11 mm long,
and the third radiating arm (203) comprises a first
rectangle that is about 6.5 mm by about 25 mm, and
a second rectangle extending from a small edge of
the first rectangle, the second rectangle being about
5 mm by about 3.3 mm.

12. The device (101) of claim 1, wherein one or more of
the first radiating arm (201) and the second radiating
arm (202) are L-shaped.

13. The device (101) of any of claims 1 to 12, wherein
the chassis (109) comprises one or more of a con-
ducting material and a conducting metal.

14. The device (101) of any of claims 1 to 13, wherein
the antenna (115) is at least partially integrated with
the chassis (109).

15. The device (101) of claim 1, wherein the first radiating
arm (201) and the second radiating arm (202) are
connected to the chassis (109) using attachment

portions (1001).
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