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(57) Abstract: Examples of an integrated slot antenna are described. The integrated slot antenna comprises a first slot, a second slot
and a separating member. The first slot is an open-ended slot and is coupled to a first antenna member to form a first slot antenna. The
first slot antenna operates in a first predetermined range of frequencies. The second slot is a close-ended slot and is separated from
the first slot by the separating member.
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INTEGRATED SLOT ANTENNA
BACKGROUND

[o001] Electronic devices such as, laplops, smariphones, iablets are
generally compact in size o provide poriability to users. The electronic devices are
fitted with components that are compact and can be accommodated within housing
of the electronic devices. Such components Tor instance, processor, memary, and
display screens, having reduced size and dimensions, utilize a predefined space
within the housing of the electronic devices.

{0002] However, with growing and widespread use of electronic devices, more
number of components are being incorporated within the housing of the electronic
devices to enable additional features and funclionalities of such devices.

Brier DescripTion OF THE DRAWINGS

[0003] The delalled description is provided with reference to the
accompanying figures. in the figures, the left-most digit{s} of a reference number
identifies the figure in which the reference number first appears. The same numbers

are used throughout the drawings o reference like features and components.

[0004] Fig. 1 illustrates a schemalic representation of an integrated slot
antenna, in accordance with an example implementation of the present subject

mater;
{0005)] Fig. 2 Hlustrates a schematic representation of an infegrated slot
antenna, in accordance with an example implernentation of the present subject

matier;
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[opog)] Fig. 3 ilustrates a schematic representation of an integrated slot
antenna, in accordance with an example implementation of the present subject
matter;

{0007] Fig. 4 fllustrates an example slectronic device comprising an integrated
slot antenna, according to an example implementation of the present subject matter;
and

[0008] Fig. 5 illustrates an example method for fabricating an integrated slot
antenna, according to an implemeniation of the present subject matter,

DETAILED DESCRIPTION

{0009] Electronic devices are generally compact in size and space available
within housing of such devices, o accommodate components, 8 scarce. The
components fitted into the electronic device such as, wireless antennas to provide
wireless communication, generally occupy a defined space within the housing of the
glectronic devices. To provide additional functionality such as, communication in
different range of freguencies, additional wireless antennas have o bs
accommodated within the housing of the electronic devices. Howaver, such
additional wireless antennas occupy extra space within the housing of the electronic
devices and as 3 resull, compaciness of the electronic device is generally
compromised with in order to accommodate such additional wireless antennas.

{0010] in accordance with an implementation of the present subject matter,
an integrated slot antenna for enabling wireless communication {0 an slectronic
device is described. The integrated slot antenna can be accommaodated in housing
of the electronic device, fo allow communication gt different frequency ranges,
without utilizing separate antennas for operation at different frequencies, or
occupying additional space within the housing of the slectronic device.

[o011] in an example implemeniation of the present subject matler, the
integrated slot antenna comprises a first slof, & second slot, and a separating
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member to separate the first slot and the second siot. The first slot and the second
slot may allow operation of the integrated slot antenna at different range of
frequencies. In an example, the first siot of the integrated slot antenna is an open-
ended slot and is coupled to a first antenna member {0 form a first slot antenna.
Further, the second siot of the integrated slot antenna is a closed-ended slot and is
coupled 1o a second antenna member o form a second slot antenna. The first slot
antenna and the second slot antenna may operate at a first predetermined range of
frequencies and a second predetermined range of frequencies, respectively. it would
be noted that the first antenna member, and the second antenna member may
include different anfenna components, such as feeder lines and ground plates
incorporated within the housing, to form the first slot antenna and the second siot

antenna, allowing the antennas to resonate at different frequencies.

{0012] in an example implementation of the present subject matter, the
integrated slot antenna may allow the second slot to operate in a slot mode, such
that during operation of the first slof antenna at the first predetermined range of
fraquencies, the second slot resonates along with the first slot antenna. In such an
axample, the first slot of the infegrated slot antenna may be coupled with the first
antenna member, while the second slot is left idle. While the second slot is operating
in the slot mode, the space above the second slol may be utilized for accommodating
rmultiple components of the electronic device. For instance, a camera moduls and an
auto light sensor may be disposed over the second slot, and the space within the

electronic device may be effectively utilized.

[0013] Thus, the described integraled siot antenna enhances the spacs
sfficiency of the electronic device by providing two siof antennas as an integrated
slot antenna, without utilizing additional space within the electronic devics. For
example, the integrated slot antenna may be utilized to operate simultaneously in a
frequencies of Long Term Evolution {LTE) comimunication standard and frequencies
of Wireless Local Area Neltwork (WLAN) communication standard while the total

tength of the integrated siot antenna is about 60 mm to 110mm, The first slot antenna
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may operate in the frequencies of LTE communication standard and the second slot
antenna may operate in the frequencies of the WLAN standard, without occupying
additional space within the housing of the electronic device.

[0014] it would be noted that the frequencies on which the first slot antenna
and the second slot antenna may operate, may not be limited to frequency bands of
LTE communication standard or WLAN communication standard, and the integrated
slot antennas may operate in different range of frequencies. Further, in an example,
the frequencies of gperation of the first slot antenna and the second slol antenna
may partially overlap for diversity or Multiple Input Multiple Qutput (MIMO}
apphcation. Therefore, the described integrated siot antenna may allow operation of
the antennas at two different operating frequency ranges, without occupying
additional space within the housing of the electronic device.

[0015] The above described techniques are further described with reference
to Fig. 1 1o Fig. 8. lt should be noted that the description and figures merely illusirate
the principles of the present subject matter along with examples described herein
and, should not be construed as a limitation 0 the present subject matter. it is thus
noted that various arrangements may be devised that, although not explicitly
described or shown herein, describe the principles of the present subject matter.
Moreover, all statements herein reciting principles, aspects, and examples of the
present subject matller, as well as specific examples thereof, are intended to
encompass squivalents thersof.

[00186) Fig. 1 schematically fllustrates an inlegrated slot antenna 100 for an
electronic device, {not shown in Fig. 1), according to an implementation of the
present subject matter. The slectronic device can be for example, a laptop, a
smariphone, g tablel, a notebook, and a Personal Digital Assistant {(PDA}, In an
example, the integrated slot antenna 100 may be accommodated within a metallic
part of the electronic device. For example, the integrated siot anfenna 100 may be
accommodated within a housing {not shown in Fig. 1) of the electronic device. In an
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example, where an electronic device, such as a laptop comprises a two-part housing,
the integrated slot antenna 100 may be present on either part of the housing.
[0017] In an example implementation of the present subject matter, the
integrated slot antenna 100 includes a first slot 102 on a melal body 104, a second
slot 106 on the metal body 104, a first anterna member 108, and a separating
member 110 is combined with metal body 104 to separate the first slot 102 and the
second slot 106. The metal body 104, for instance, may be the housing of the
electronic device,

{0018] in an example implementation of the present subject matler, the first
slot 102 of the integrated slot antenna 100 is an open-ended slot, and is coupled to
the first antenna member 108 to form a first slof antenna 112, Ih an sxample, the first
siot antenna 112 operates in a first predetermined range of frequencies 1o provide
wirgless communication to the electronic device. In one example, the first
predetermined range of frequencies may correspond fo Long-Term Evolution {(LTE)
communication standard.

{6019] In an example implementation of the present subject matter, the
sacond stof 106 is etched on the metal body 104 adjacent to the first slot 102 and is
separated from the first slot 102 by the separating member 110, efched in between
the first siot 102 and the second siot 106 on the metal body 104, In an example, the
second slot 106 is a close-ended siot and may operate in either a slof mode or an
antenna mode. While the second slot 106 may operate in a slot mode, the second
slot 106 may enhance performance of the first slot 102, However, if the second slot
106 may opergte in the antenna mode, the second slot 106 may be coupled o a
second antenna mamber to form a second siot antenna and operate in a second
predetermined range of frequencies.

{0020] The detailed explanation of working of the integrated slot antenna 100
has been further explained in conjunction with description of Fig. 2.

{0021} Fig. 2 schematically ilustrates an integrated slot antenna 200,
according o an example implementation of the present subject mstter. The

integrated slot antenna 200 may be accommuodated within the housing of the
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electronic device to facilitate wireless communication of the electronic device with a
communication network.

[0022] In an example, the communication network may include a Wireless
Wide Arsa Network {(WWAN), such as Long Term Evolution {(LTE), WIMAX or a
Wireless Local Area Network (WLAN) for Wi-Fi communication. In one example, the
integrated siot antenna 200 operates at different generations of communication
standards such as, second, third, fourth, and fifth generations of radio frequency
communication. Further, the wireless communication between the integrated slot
antenna 200 and the communication network may be performed based on
communication standard to which the electronic device may adhere o, such as the
internet Protocol (IP).

{0023] In an example implementation of the present subject matter, the
integrated slot antenna 200 may include, apart from the first slot 102, the second slot
108, the first antenna meamber 108, and the separaling member 110, a second
antenna member 202, In an example, the first slot 102 may have different shapes,
faor instance, one of a U-ghape, a L-shape, and a F-shape and the second slot 106
may have one of a U-shaps, a L-shape, and a F-shape.

[0024] Further, the first slot 102 may be coupled {o the first antenna member
108 to form the first slot antenna 112, as described earfier. In an example, the second
antenna member 202 may be coupled to the second slot 106 1o form a second siot
antenna 204. Therefore, the first siot 102 and the second slot 106, coupled o each
of the first antenna member 108 and the second antenna member 202, may form the
first slot antenna 112 and the second slot antenna 204, respectively. Thus, the
integrated slot antenna 200 may include two slot antennas, separated by the
separating member 110.

[0025] Further, the separating member 110, in one example, may be a metal
tib disposed in between the first slot 102 and the second slot 106 {0 separats the
first slot 104 from the second slot 108, Further, the separating member 110 may
isolate communication of the first slot antenna 112 from the communication of the
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second slot antenna 204 and reduce interference of signals between the first slot
antenna 112 and the second slot antenna 204.

[0026] As described earlier, the first slot antenna 112 may operate in a first
predetermined range of frequencies and the second slot antenna 204 may operate
in a second predetermined range of frequencies. As an example, the integrated slot
antenna 200 has been described {0 operate in two different range of frequencies,
such as frequencies of Long Term Evolution (LTE) communication standard and
frequencies of Wireless Local Area Network {(WLAN) communication standard,
Accordingly, the length of the first slot 102 and the second slot 108, along with their
operation of the infegrated slot antenna 200 has been described. Howeaver, it would
be noled that the integraled siot antenna 200 may operate in other range of
frequencies as well, and the length of the first slot 102 and the second slot 106 may
accordingly be varied.

[0027] In an example implemeniation, while the first slot antenna 112 operates
in the first predetermined range of frequencies, such as the frequencies of LTE
communication standard, the first slot 102 is etched on the metal body 104 for a
tength of about 40 mm to about 100 mm. In an example, the length of the first slot
102 is selected based on the operating frequency of the first slot 1021t would be
noted that the first slot antenna 112, being with siot length of about 40 to 100 mm,
may provide a wideband operation, generally used for wireless communication of
electranic devices.

{0028] Similarly, in an example, length of the second slot 106 may be within a
range of about 20 mim to 80 mm, based on opsrating frequency of the second siot
1086. Therefore, {otal length cccupied by the integrated slot antenna 200 is about 80
mm to 150 mm within the housing of the slectronic device.

{0029] in an example implementation, antenna members coupled to the first
slot 102 and the second slot 108 may include various antenna components, such as
feeders, ground plates and arms of an antenna, For example, the first antenna
member 108 may include a first arm 200, a second arm 208, a feeder 210 and a

ground 212. Further, the first siot 102 and the first antenna member 108 may be
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coupled such that at least one of the first arm 206 and the second arm 208 extend
across the first slot 102 on one end, and the first arm 206 and the second arm 208
are coupled to the feeder 210 and the ground 212 on the opposite end. Similarly, the
sscond antenna member 202 may also include one or more anms coupled o
respeactive feeder 210 and ground 212.

[0030] in an example implamentation, the arms of the antenna members may
have different geometry, such as shape, size and thickness, to achieve operation at
different frequencies and provide a wideband operation to the integrated siot antenna
200. For example, the first arm 206 and the second arm 208 may have an inverted
U-shape or L-shape, and the second arm 208 may be thicker than the first arm 206,
and hased on the size or shape, the first arm 206 may allow operation in a frequency
of about 0.7 Giga Herlz (GHz} 1o 1.7 GHZ and 2.4 GHz to 2.7 GHz, and the second
arm 208 may allow operation in a frequency of about 1.5 GHz to 2.7 GHz.

{0031] As described earlier, the integrated slot antenna 200 may allow the
sacond slot 108 to operate in a slot mode or in the antenna mode as the second slot
antenna 204. Accordingly, the second slot 106 is operated in the slot mode and the
space above the second slot 106 may be used for accommodating multiple
components of the electronic device, For instance, & camera module, and a light
detection module of the electronic device may be disposed in the space above the
second siot 106, Therefore, while being operated in the slol mode, the integrated siot
antenna 200 may provide additional space for accommodating multiple components,
thereby snhancing space sfficiency of the elecironic device.

{0032] In another exampie, while the second slot 106 is being operated in the
antenna made as the second skot antenna 204, the second slot 1068 may be coupled
fo the second antenna member 202 to form the second slot antenna 204, In an
example implementation of the present subject matter, the second slot antenna 204
may operate in the second predetermined range of frequencies, for instance 2.4 and
5 GHz bands for WLAN application. In an example, when the second slot 108 is
being utilized as the second slot antenna 204, space above the second slot antenna
rmay be used o accommodate a component of the electronic device.
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[0033] In an example, the second slot antenna 204 may operate in
frequencies of various communication standards, such as frequency of about
2300MHz for LTE BE6 standard, 2500 to 2700MHz for B7 standard operating bands,
and at about 2.4GHz for in Wi-Fi operating frequency. The integrated slot antenna
200, thus allows integration of two slot antennas within the defined space, while
operating in different but partially overlapped frequency bands for diversity and
MIMO application.

[0034] it would be noted that the first predetermined range of frequencies and
the second predetermined range of frequencies may have an overlap of some
operating frequencies, depending upon the operation of the integrated slot antenna
200.

[0035] Fig.3 illustrates another example integrated siol antenna 300,
according to an implementation of the present subject matler. The integrated siot
antenna 300 comprises the first slot 102 coupled to the first antenna member 108 lo
form the first slot antenna 112 and the second siot 106 coupled to the second
anterma member 202 to form the second slot antenna 204,

[0038] In an example implementation of the present subject matter, the first
antenna member 108 includes, apart from the first arm 208, the second arm 208, the
feeder 210, and the ground 212, a first tunable component 302, In one example, the
first tunable component 302 is disposed in helween the first arm 206 and the second
arm 208 of the first antenna member 108, The first tunable component 302 may
include a circuit including passive components such as resistors, capacitor, and
inductor as well as active components such as MEMS, varactor, diode, and swilch
to reguiate impedance for the first slot antenna 112 to communicate at the first
predetermined range of frequencies. The first tunable component 302 may also be
coupled to the ground 212 of the first antenna member 108.

[D037] in an example implementation of the present subject matter, the
second slot antenna 204 comprising of the second slot 108 and the second antenna
member 202, may also include a second wnable component 304. The second

tunable component 304 may also include passive components such as resistors,
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capacitor, and inductor as well as active components such as MEMS, varactor,
diode, and swilch to provide impedance regulation for communication of the second
slot antenna 204 at second predstermined range of frequencies.

[0038] in an example implementation of the present subject matter, the
second slot antenna 204 is coupled to an antenna switch 306, The antenna switch
3086 can be for instance, a two-way antenna switch or a three-way antenna switch.
In an example, the antenna switch may allow selection of an antenna to operate
hetween fwo or more communication standards. For example, the antenna switch
306 may toggle operation of the second slot antenna 204 in betwesn WLAN
communication standard and LTE communication standard.

[0038) in operation, the first slot antenna 112 of the integrated slot antenna
300 may communicale at the first predetermined range of frequencies 1o fransmit
and receive signals. In one example, the first predeterminad range of frequencies
correspond fo LTE communication standard. For facilitaling the wireless
communication at the first predetarmined range of frequencies, the first tunable
component 302 may adjust the impedance of the first slof antenna 112 for wireless
cormmunication.

[0040] in an example, each of the first arm 206 and the second arm 208 may
operate in Iwo modes to achieve resonant modes in the frequency response of the
integrated slot antenna 300. Each resonant mode corresponds to ¥ of guided
wavelength of the signals for wireless communication. The two miodes of operation
may be based on lengths of the first slot 102 and second slot 106 excited by the first
arm 206 and the second arm 208 respectively. For instance, the first arm 206 may
aexcite a length Lz of the first slot 102 to have a resonant mode during operation, and
the second arm 208 may excite the length Ly of the first slot 102 to have another
resonant mode during operation such as, operation of high frequencies of about 1.5
GHz to about 2.7GHz.

[0041)] in a similar manner, the first arm 208 may also excite a length Lo of the
first slot 102 and the second siot 106, and the sscond arm 208 may excite a tength

Ls of the first slot 102 and second slot 106 to have an operation at low frequencies,
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for instance, about 700 MHz. Therefore, it would be noted that each arm of the first
antenna member 108 may excite two resonant frequencies, based on the exciting
tlengths, and therefore, two arms of the first antenna member 108 may aliow the first
slot antenna 112 o resonale at 4 different frequencies, based on the resonant
tengths La, Lo, Ly, and La

[0042] As explained earlier, the second slot anlenna 204 may operate at the
second predetermined range of frequencies to provide communication to the
integrated slot antenna 300. In an example, the antenna switch 306 may facilifate
switching between two different operating modes, such as the LTE and WLAN mode
of communication.

[0043) Therefore, it would be noted that the shape, size and placemsnt of the
arms in the first slot antenna 112 and the second slot antenna 204 may allow for
adiustment in the resonating frequencies of the integrated slot antenna 300. Further,
based on the antenna switch 306, the operation of the antenna may also be varied.
[0044] Fig. 4 schematically fllustrates an electronic device 400, implementing
an integrated slot antenna 402, according 1o an example implementation of the
present subject matter. The slectronic device may be a laplop, a notebook, a
Personal Digital Assistant (PDA}. The slectronic device may comprise a housing 404
in which the integrated siot antenna 402 is incorporated. In an example, the housing
404 has two parts, an upper part to accommodate componeants such as, a display
screen surrounded by a bezel, and 8 lower part to accommaodate components such
as, a keypad. The integrated slot antenna 402 may be incorporated in the upper part
of the housing 404, and beneath the bezel.

[0045]) The inlegrated slot antenna 402 comprises the first slot antenna 112,
the separating member 110, and the second slot antenna 204, In an example
implementation of the present subject matter, the first slot antenna 112 may include
the first antenna member 108 coupled to an open-ended first slot 408, In an example,
the first slot antenna 112 may communicate in a first predetermined rage of
frequencies.
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[0048] In an example, the separating member 110 is elched on the metal body
104 in between the open-ended first slot 406 and a close-ended second stot 408 {o
separate the open-ended first slot 408 and the close-ended second slot 408, As
described earlier, the separating member 110 isclates the open-ended first slot 406
and the close-ended second slot 408 and may prevent any interference of signals
communicated by the first slot antenna 112 and the second slot antenna 204. In an
example implementation of the present subject matter, the second slot antenna 204
comprises the second anterna member 202 coupled to the close-ended second slot
408 in the metal body 104, and may operate in a second predetermined range of
frequencies, as described earlier,

[0047] Fig. 5 illustrales a method 500 for fabricating an integrated slot
artenna. In an example, the integrated slot antenna may be one of the integrated
slot antenna 100, the integrated slot antenna 200, the integrated slot antenna 300,
and the integrated slot antenna 402, as described earlier. The order in which the
method 500 is described is not intended to be construad as a limitation, and any
number of the described method blocks may be combined in any order 1o implement
the method 500, or an alternative method. In an example implementation of the
present subject matter, the method is described in reference o fabrication of the
integrated slot antenna 200, as described earlier, however, it would be appreciated
that the method 300 may also be implemented fo fabricate other integrated siot
antennas.

{0048] Referring to Fig. 5, in an implementation of the present subject matter,
at block 502, a first siot is siched on a metal body. The first slot may be an open-
ended slot. In an example, the fist slot 102 may be stched on the metal body 104. At
block 504, a separating member is eiched on the melal body. The separating
member can be, for instance a metal rib to separate the first slot and a second slot.
Thereafter, the second slotis stched on the metal body wherein the second slotis &

close-ended slot, at block 506.
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[0049] After etching the second slot, a first antenna member is coupled to the
second slot to form a first slot antenna at block 508. In an example implementation
of the present subject matter, the first slot antenna may operate in a first

predetermined range of frequencies.

[0050] At block 510, a second antenna member is coupled 1o a second slot to
form a second siot antenna. In an example implementation of the present subject
matter, the second slot anlenna may operate in a second predstermined range of
frequencies. In an example, the first slot and the second siot are etched in such a
manner that total length of the first slot is an open-ended slot and the second siot is
a closed ended slot. Further, the coupling of the first antenna member with the first
slot, and the second antenna member with the second siot to for the first slot antenna
and the second slot anfenna, respectively, allows Tor integration of two slot antennas,

[0081) In an example implementation of the present subject matter, the tolal
tength of the first slot is about 80 mm to 110 mm, and length of the second slot is
about 20 mm to 50 mm. In anather example, a {unable component, for instance the
first tunable component 302, and the second tunable component 304, may be
coupled to the first antenna member 108, and second antenna member 202,

respectively, to regulate impedance matching.

[0052] Thus, the described integrated slot antenna enhances the space
efficiency of the electronic device, by providing two slot antennas as an integrated
slot antenna, within defined space of the housing and allows operation in two
different operating frequencies.

[0053] Although implementations of present subject matler have been
described in language specific to structural features and/or methods, it is o be noted
that the present subject matter is not limited to the specific features or methods
described. Rather, the specific features and methods are disclosed and explained in

the context of a few implementations for the present subject matter.
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YWe Claim:

1.

o

An integrated slot antenna for an electronic device comprising:

a first slot in a metal body coupled to a first antenna member fo form a
first slot antenna, wherein the first slot antenna is to operate in a first
predetermined range of frequencies, and wherein the first slot is an open-ended
siot; and

a second slot in the metal body separated from the first slof, wherein the
second slot is a close-ended siol; and

a separating member o separate the first slot and the second siot.

The integrated slot antenna as claimed in claim 1, wherein the second slot is
coupled to a second anlenna member {0 form a second slot antenna, the
second slot antenna is to operate in a second predetermined range of
frequencies.

The integrated slot antenna as claimed in claim 1, wherein the first slot antenna

aperates in frequencies of LTE communication standard.

The integrated slot antenna as claimed in claim 1, wherein length of the first
slot s within a range of about 40 millimeters {mm) to 100 mm, and whersin

length of the second slot is about 20 mm fo 80 mm.

The integrated slot antenna as claimed in claim 1, wherein the second siot
operates in one of a slot mode and an antenna mods, wherein the second siot

is to resonate along with the first sfot antenna during operation in the slot mode.

The integrated slot antenna as claimed in claim 5, wherein the second siot is
disposed beneath at least a component of the electronic device in the siot

moda.
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18

An electronic device comprising an integrated slot antenna, wherein the
integrated slot antenna comprises:

a first slot anterma to operate in a first predetermined range of
frequencies, wherein the first slot antenna comprises a first antenna member
coupled to an open-ended first slot in a metal body;

a separating member disposed between the open-ended first slot and a
close-ended second slotf; and

a second siof antenna {o communicate in a second predetermined range
of frequencies, wherein the second slot antenna comprises a second antenna

member coupled to the close-ended second slot in the metal body.

The electronic device as claimed in claim 7 further comprising a tunable

component coupled o the first antenna member for impedance reguiation.

The electronic device as claimed in claim 7, wherein the open-ended first slot
has at least one of a L-shape, a U-shape and a F-shape, and the close-ended

sacond slot has at least one of a L-shape, a U-shape, and a F-shape.

The electronic device as claimed in claim 7, wherein the first anfenna member
comprises:

a first arm; and

a second arm, wherein the first arm and the second arm are coupled o
a feeder of the first antenna member {0 operate in the first predetermined range
of frequencies, and af least one of the first arm and the second arm extends

across the first slot

The electronic device as claimed in claim 7, wherein the second slot antenna
is coupled to an antenna swilch, whergin the antenna swilch comprises an
electric control pin to foggle operation of the second slot antenna in between

WLAN communication standard and LTE communication standard.
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12. The electronic device as claimed in claim 7, wherein the first siot antenna
operates in frequencies of Long-term Evolution {LTE) communication standard
and the second slot antenna operates in frequencies of Wireless Local Area
Network (WLAN} communication standard.

13. A method of fabricaling an integrated slot antenna comprising:
etching a first slot on a metal body, the first slot being an open-

ended slot;

etching a separating member on the metal body;

elching a8 second slot on the melal body, wherain the separating
member separates the first slof and the second slol, and wherein the second
slot is a close-ended siot;

coupling 2 first antenna member on the first slot {0 form a first siof
antenna, wherein the first slot antenna operates in a first predetermined range
of frequencies; and

coupling a second antenna member on the second siot to form a
second slot antenna, wherein the second slot antenna operates in a second

predetermined range of frequencies.

14.  The method as claimed in c¢laim 13, wherein the stching of the first slot and
the second siot is Tor a tolal length of about 80 mm to 110 mm, and wherein
the elching of the sscond slot is for a length of about 20 mm to 50 mm.

15. The method as claimed in claim 13, further comprising coupling a tunable

component to the second antenna member for impedance regulation.
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EToHING A FIRST StoT DN A METAL BODY, THE FIRST SLOT BEtNe AN OPEN-ENDED

SLor
504
ETCHING A SEPARATING MEmBER On THE METAL Bopy
. 508
ETCHING A SECOND SLoT On THE METAL BoDy, WHEREIN THE SEPARATING MEMBER
SEPARATES THE FIRST SLOT AND THE SECOND SLOT, AND WHEREIN THE BECOND
SLoT I8 A CLOSE-ENDED SLOT
508

CoupLNg A FIRST ANTENNA MEMBER WiTH THE FIRET SLOT TO Form A FIRST SLOT
ANTENNA, WHEREN THE FIRST SLOT ANTENNA DPERATES 1M A FIRST PREDETERMINED
RANGE OF FREQUENCIES

i 510

COUPLING A SECOND ANTENNA MEMBERWITH THe Second StoT To Form A
SECOND SLOT ANTENNA, WHEREIN THE SECOND SLOT ANTENNA OPERATES INA
SECOND PREDETERMINED RaANGE DF FREQUENCIES

Fig. 5
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