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(54) Antenna wrapped around to speaker lid
(57)  Anantennaincludes a first portion and a second
portion soldered together. The first portion includes con-
ductive traces applied to a first device part. The conduc-
tive traces may wrap from one side of the first device part
to another side. A second device part is attached to the
firstdevice partto enclose a speaker. The second portion
of the antenna comprises FPC attached to the second

Figure 1

device part. A section of the FPC portion of the antenna
extends beyond an edge of the second part and folds
over onto solder applied to a section of first portion of the
antenna on the first device part. The solder may be melt-
ed to attach the first portion of the antenna on the first
device part to the second portion of the antenna on the
second device part.
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Description
BACKGROUND OF THE INVENTION
1. Technical Field

[0001] This system relates to a mobile device antenna,
and more particularly, to wrapping a first portion of an
antenna from a first part of the mobile device to a second
portion of the antenna on a second part of the device.

2. Related Art

[0002] Some wireless devices have antenna traces in-
tegrated onto a portion of the device casing. Forexample,
structured metallization may be applied on a molded
plastic device part which may form an antenna. Laser
direct structuring technology is one form of plating which
may utilize a thermoplastic material doped with a metal-
plastic additive. A laser beam may be applied to the plas-
ticalong atrack corresponding to the antenna trace which
may form aregion activated for subsequent metallization.
In a copper bath, conductor path layers may form on the
disposed tracks. In a similar way, additional layers of cop-
per, nickel and/or gold finish may be added.

SUMMARY

[0003] A method for making an antenna for a wireless
communication device may comprise plating conductive
traces on a first device part. The conductive traces may
form a first portion of an antenna. The conductive traces
may bend or curve from one portion of the first device
part to a second portion of the first device part. A second
device part may be attached to the first device part. A
flexible printed circuit (FPC) may be attached to the sec-
ond device part. The flexible printed circuit may form a
second portion of the antenna. A section of the flexible
printed circuit may extend beyond an edge of the second
device part. Solder may be applied to a section of the
conductive traces on the first device part. The section of
the flexible printed circuit that extends beyond the edge
of the second device part may be folded. The folded sec-
tion of the flexible printed circuit that extends beyond the
edge of the second device part may overlap the applied
solder on the section of the conductive traces on the first
device part where the solder is applied. The solder may
be melted to attach the first portion of the antenna which
is formed by plating conductive traces on the first device
part, to the second portion of the antenna which is formed
by attaching the flexible printed circuit to the second de-
vice part. In this manner, structures within the wireless
communication device utilized for the antenna may be
reduced and antenna performance may be improved. In
some systems the method may improve audio or speaker
performance.

[0004] Other systems, methods, features, and advan-
tages will be, or will become, apparent to one with skill
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in the art upon examination of the following figures and
detailed description. Itis intended that all such additional
systems, methods, features, and advantages be includ-
ed within this description, be within the scope of the dis-
closure, and be protected by the following claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The system may be better understood with ref-
erence to the following drawings and description. The
components in the figures are not necessarily to scale,
emphasis instead being placed upon illustrating the prin-
ciples of the disclosure. Moreover, in the figures, like ref-
erenced numerals designate corresponding parts
throughout the different views.

[0006] Figure 1 is a view of the back of a wireless de-
vice.

[0007] Figure 2 is an exploded view of the back of a
wireless device with a back cover separated from the
device.

[0008] Figure 3 is an exploded view of the back of a
wireless device with separated back cover, battery and
inner housing part.

[0009] Figure 4 illustrates a back surface of an inner
housing part, with a plated antenna trace pattern com-
prising a first portion of an antenna.

[0010] Figure 5 is a perspective view of back and side
surfaces of an inner housing part, with a plated antenna
trace pattern comprising a first portion of an antenna.
[0011] Figure 6 is a perspective view of front and side
surfaces of an inner housing part, a speaker, a speaker
lid partand a flexible circuit antenna comprising a second
portion of an antenna.

[0012] Figure 7 is an illustration of a front surface of an
inner housing part with an installed speaker unit.
[0013] Figure 8is an illustration of a front surface of an
inner housing part and an installed speaker lid part en-
closing a speaker unit.

[0014] Figure 9is anillustration of a front surface of an
inner housing part with an installed speaker lid part en-
closing a speaker unit, and a second portion of an an-
tenna comprising aflexible circuit attached to the speaker
lid part.

[0015] Figure 10 is a partial perspective view of front
and side surfaces of an inner housing part and a second
portion of an antenna comprising a flexible circuit at-
tached to a speaker lid part and a foldable portion of the
flexible circuit extending beyond an edge of the side sur-
face of the inner housing part.

[0016] Figure 11 is a partial perspective view of front
and side surfaces of an inner housing part and a second
portion of an antenna comprising a flexible circuit at-
tached to a speaker lid part and a foldable portion of the
second portion of the antenna, folded and attached onto
a plated antenna trace pattern comprising a first portion
of the antenna on the side surface of the inner housing
part.

[0017] Figure 12 is an illustration of a flexible circuit
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second portion of the antenna comprising a foldable por-
tion including a rounded hole and a plurality of micro via
holes for improved attachment by solder onto a plated
antenna trace pattern comprising a first portion of the
antenna on the side surface of the inner housing part.

[0018] Figure 13 is an illustration of a jig for soldering
a flexible circuit second portion of an antenna to a plated
antenna trace comprising a first portion of the antenna.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0019] In some systems an antenna may span across
multiple separate parts of a wireless device. One portion
of the antenna may be formed by metal plating on a first
device part. Another portion of the antenna which may
be made from a flexible circuit may be attached to a sec-
ond device part. The two portions of the antenna on the
two device parts may be attached together by soldering.
The flexible circuit portion of the antenna may wrap
around from the second device part onto the first device
part and may be soldered to the metal plating of the an-
tenna portion on the first device part. The use of metal
plating for at least one portion of the antenna may enable
a reduction in thickness or a reduction in surface area of
a launching structure for the antenna. By soldering the
separate antenna parts together rather than attaching
them by spring clip, overall device size may be reduced,
antenna performance may be improved and/or audio per-
formance may be improved.

[0020] In an exemplary system, parts for a wireless
device may include an inner housing part and a speaker
lid part. The one or more sides of the inner housing part
may be plated with a conductive material in a pattern to
form a first portion of an antenna. The plated pattern may
wrap and/or bend from one side onto one or more other
sides of the inner housing part. A speaker unit may be
installed on the inner housing part and may be covered
with the speak lid part. The speaker lid part may be at-
tached to the inner housing part, for example, by ultra-
sonic welding or optical glue to enclose the speaker by
the inner housing part and the speaker lid part.

[0021] A second portion of the antenna may comprise
a flexible printed circuit (FPC) and may be attached to
the speaker lid part, for example, by adhesive tape. A
tab of the FPC second portion of the antenna may extend
beyond the speaker lid part at the edge of the side of the
inner housing part near to the place where the metal plate
first antenna portion wraps from the back onto the side
of the housing. Solder paste may be printed on the metal
plating of the first portion of the antenna near the FPC
tab extension. The FPC tab may be folded and/or
wrapped from the speaker lid onto the solder paste on
the side of the inner housing part, and heated to connect
the metal plated first portion of the antenna to the FPC
second portion of the antenna. The solder paste may be
melted by placing a jig or metal piece on soldering points
of the antenna. In this manner, the antenna comprising
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the first conductive plating portion and the second FPC
portion may be bent in at least two places and attached
to form the antenna. In some systems, depending on the
geometry of different device parts and a manner in which
the metal plating portion ofan antennaiis patterned and/or
wrapped on a first device part, one or more bends or
curves may occur in one of the portions of the antenna
while the other portion of the antenna on a second device
part, may be flat or may have one or more bends or
curves. For example, metal plating of a first portion of an
antenna may wrap onto at least three sides of a molded
plastic first part of a device and may be attached to a flat
FPC portion of the antenna which may be attached to a
second part of the device. Similarly, the FPC portion of
an antenna on a first device part may be bent in one or
more places and may be attached to a flat metal plated
portion of the antenna on a second device part.

[0022] Figure 1 is a view of the back of an exemplary
wireless device 100. The wireless device 100 may be
any suitable device that may be operable to communicate
via one or more antennas. The wireless device 100 may
be operable to communicate utilizing one or more types
of wireless technology, for example, wireless technolo-
gies utilized in cellular, satellite, wide area network, local
area network and/or personal area network technologies.
However, the wireless device 100 is not limited to com-
municating based on any specific types of wireless tech-
nology and may be operable to communicate via any
suitable wireless, wired and/or optical technologies. The
wireless device 100 may comprise one or more antennas
that may be operable to transmit and/or receive signals
within any one or more suitable licensed and/or unli-
censed frequency bands.

[0023] The wireless device 100 may be operable to
perform any suitable function or application in addition
to wireless communication and is not limited in this re-
gard. For example, the wireless device 100 may be op-
erable to process multi-media applications, voice
processing, data processing, gaming, geo-location; re-
mote sensing, emergency services and security func-
tions. The wireless device may comprise a plurality of
input sensors and/or output technologies, for example,
mechanical or electronic keys, display, speakers, touch
screen, pressure sensor or microphone. The wireless de-
vice 100 is not limited in this regard.

[0024] In some systems the wireless device 100 may
be a mobile phone, such as a smart phone that may be
operable to communicate based on one or more wireless
technologies. For example, the wireless device 100 may
be operable to communicate based on 4G Long Term
Evolution (LTE) and/or other wireless technologies. In
this regard, the one or more antennas of the wireless
device 100 may be operable to transmit and/or receive
signals in any suitable licensed or unlicensed frequency
band. In some systems the one or more antennas may
be an antenna which is operable to transmit and/or re-
ceive signals within one or more LTE frequency ranges.
In some systems, the one or more antennas may be op-
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erable to transmit and/or receive signals in frequency
bands suitable for one or more of a plurality of wireless
communication technologies, for example, any suitable
3GPP, 3GPP2, 802.11, 802.16 or GPS wireless technol-
ogies. However, the one or more antennas are notlimited
to any specific frequency bands. The one or more anten-
nas may be a single antenna or a plurality of antennas
and may be referred to as the antenna 102 (shown in
Figure 11). Portions of the antenna 102 may be flat for
example, may cover a relatively flat portion of a device
part. Portions of the antenna 102 may be bent and/or
curved in one or more places. For example, portions of
the antenna 102 may wrap or curve around a device part
or may comprise an origami fold. In some systems, the
configuration of the bent or curved antenna may enable
resonance in multiple frequency bands; however, the an-
tenna 102 may not be limited in this way.

[0025] The wireless device 100 may comprise the an-
tenna 102 which may have a first portion 410 (shown in
Figure 11) made of conductive traces plated onto a first
device part and a second portion 610 (shown in Figure
11) made of flexible printed circuit (FPC) attached to a
second device part. The first portion 410 and the second
portion 610 may be soldered together to form the antenna
102. Thefirst portion 410 is further described with respect
to Figures 3-11. The second portion 610 is further de-
scribed with respect to Figures 6-12. In some systems,
the first device part and the second device part may be
an inner housing part 400 (or 300) and a speaker lid part
620 described with respect to Figures 3-11.

[0026] Insome systems, the first portion of the antenna
102 may bend or wrap from a first side of the first device
part to a second side of the first device part. In some
systems, the second portion of the antenna 102 may
bend from the second device part and may extend over
a side of the first device part in a location where the first
device part is plated with the first portion of the antenna
102 and the extension may be soldered to the first portion
of the antenna 102. In this manner the antenna 102 may
comprise two origami folds or may bend and/or curve in
two places, for example, one bend may occur in the first
portion of the antenna 102 and one bend may occur in
the second portion of the antenna 102 and the two por-
tions of the antenna 102 may be soldered between the
bends. In some systems, the antenna 102 may be oper-
able to support transmission and/or reception in one or
more LTE frequency ranges and/or in other frequency
ranges

[0027] Figure 2 is an exploded view of the back of the
wireless device 100 including a back cover 210 separat-
ed from one or more other portions 220 of the wireless
device 100. The one or more other portions of the device
220 may comprise an inner housing part and/or a battery.
[0028] Figure 3 is an exploded view of the back side
of the wireless device 100 including the back cover 210,
a battery 320 and an inner housing part 300 separated
from other parts 310 toward the front of the wireless de-
vice 100. The inner housing part 300 may be similar or
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substantially the same as the inner housing part 400 de-
scribed with respect to Figures 4-13. In an exemplary
system, the inner housing part 300 may be relative to the
outer housing part or back cover 210 of the wireless de-
vice 100, which may attach to the back of the wireless
device 100. The inner housing part 300 may have a back
surface 460 and a front surface 470 (shown in Figure 6).
The inner housing part may have side portions which
may protrude from the back and front surfaces. The front
surface 470 of the inner housing part 300 may extend to
inner side surfaces 480. The back surface 460 of the
inner housing part may extend in a folded manner to outer
side surfaces 450. Conductive plating 410 which may
form afirst portion 410 of the antenna 102 may be applied
to portions of the back surface 460 and/or outer side sur-
faces 450 of the inner housing part 400, for example. The
plating 410 may wrap around from the back surface 460
of the inner housing part 300, to the outer side surface
to form an origami bend in the first portion 410 of the
antenna 102. A speaker and sub-components 630 may
be installed on or above the front surface 470 and/or on
or above the inner side surface 480 of the inner housing
part300. A plastic device part 620 which may be separate
from the inner housing part 300 and which may be a
speaker lid 620, for example, may be attached to the
inner housing part 300, for example, by ultrasonic weld-
ing or optical glue. The attached speaker lid 620 and the
inner housing part 300 may enclose the speaker and sub-
components 630 in a sealed air cavity. A flexible circuit
second portion 610 of the antenna 102 may be attached
to the speaker lid 620. An extended section or a tab 612
(shown in Figure 11) of the flexible circuit second portion
610 of the antenna may be bent over an outer side 450
of the inner housing part 300 and attached to the con-
ductive plated first portion 410 of the antenna 102. The
flexible circuit second portion 610 of the antenna 102
may comprise an origami fold or bend. In this manner,
the antenna 102 formed by the attached first 410 and
second 610 portions may comprise two origami bends
with a length of the antenna 102 between the bends
where the two antenna portions 410 and 610 are at-
tached.

[0029] Figure 4 is an illustration of a back surface of
an inner housing part 400 of the wireless device 100 de-
scribed with respect to Figures 1-3. In some systems,
the inner housing part 400 may be similar or substantially
the same as the inner housing part 300. The inner hous-
ing part 400 may be plated with a conductive trace 410
in a pattern forming the first portion of the antenna 102
(described with respect to Figure 1) which may be re-
ferred to as the first portion 410. Although the system is
described with respect to the inner housing part 400, the
system is not limited in this regard. For example, the sys-
tem may be integrated with any suitable inner and/or out-
er parts of a wireless device.

[0030] Inan exemplary system, the inner housing part
400 may have a shape with a top (or bottom) and one or
more sides where the top (or bottom) and sides meet
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with curved or angled edges along at least a portion of
the perimeter of the top (or bottom). The top (or bottom)
of the inner housing part 400 may have a back surface
460, a front surface 470 (shown in Figure 6), outer side
surfaces 450 (also shown in Figure 6) and an inner side
surfaces 480 (shown in Figure 6). The outer side surfaces
450 may meet the back surface 460 of the inner housing
part 400 at an angle or a curve. In some systems, the
back surface 460 of the inner housing part 400 may ex-
tend in a folded and/or curved manner to the outer side
surface 450 of the inner housing part 400. Similarly, the
inner side surfaces 480 may meet the front surface 470
atanangle oracurve. Insome systems, theinnerhousing
part 400 may be a single molded plastic past. However,
the multiple housing or device parts of the present system
which are attached to the multiple portions of the antenna
102 may not be shaped like the inner housing part 400
and may have any suitable geometry, for example, with
flat, bent or curved surfaces and may be integrated into
any suitable kind of object or device. In some instances,
the antenna 102 may be remote from other modules or
portions of a communicatively coupled wireless device.
[0031] Conductive plating which may form the first por-
tion 410 of the antenna 102 may be applied to any of the
surfaces of theinner housing part 400 and may be applied
in a continuous fashion along and around any of the sur-
faces including the back surface 460, the front surface
470, the inner side surfaces 480, the outer side surfaces
450 and any edges between the mentioned surfaces. In
some systems the conductive plating of the first portion
410 of the antenna 102 may be applied to, at least, the
back surface 460 and to the outer side surface 450 of
the inner housing part 400. The conductive plating of the
first portion 410 of the antenna 102 may wrap around
from the back surface 460 to the outer side surface 450.
The transition of the conductive plating of the first portion
410 of the antenna 102 from the back surface 460 to the
outer side surface 450 may be referred to as a fold, an
origami fold, a bend, a curve or a wrap around, for ex-
ample. In this regard, the first portion 410 of the antenna
102 may comprise at least one fold such that it extends
in at least two planes. For example, a first plane may be
parallel to the top (or bottom) of the inner housing part
400 and a second plane may be parallel to a side of the
inner housing part 400. The first portion 410 of the an-
tenna 102 may be referred to as an antenna trace or
conductive plating, for example.

[0032] In some systems, the conductive plating of the
first portion 410 of the antenna 102 may be made with
laserdirect structure (LDS) plating onto the inner housing
part 400. The inner housing part 400 may be etched by
a laser in a pattern designed for the conductive antenna
traces of the first portion 410 of the antenna 102. The
etched housing may be dipped into a metallic pool to
plate the inner housing part 400 on the etched pattern to
form the conductive antenna traces of the first portion
410. In some systems the antenna traces may be spray
painted such that they are not visible when antenna sur-
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face is exposed.

[0033] Figure 5 is an angle view of back surface 460
and the outer side surfaces 450 of the inner housing part
400 and includes the plated antenna trace of the first
portion 410 of the antenna 102. Referring to Figure 5,
the plated antenna trace of thefirst portion 410 may cover
a portion of the back surface 460 of the inner housing
part 400 and may bend from the back surface 460 to an
outer side surface 450 of the same inner housing part
400.

[0034] Figure 6is an angle view including the front sur-
face 470, the outer side surface 450 and the inner side
surface 480 of the inner housing part 400. The plated
antenna trace of the first portion 410 of the antenna 102
is shown on the outer side surface 450 of the inner hous-
ing part 400. Also shown in Figure 6 is a component, for
example, a speaker unit 630, a second housing part, for
example, a speaker lid part 620 and the flexible circuit
second portion of the antenna 610 separated from the
inner housing part400. The flexible circuit second portion
610 of the antenna 102 may be referred to as the FPC
portion or FPC second portion 610, for example.

[0035] The speaker unit 630 may be installed on the
inner housing part 400 on the front surface 470. Figure
7 is anillustration of the front surface of the inner housing
part 400 with the speaker unit 630 installed.

[0036] The speaker lid part 620 may be installed to
coverthe speaker unit630. In some systems, the speaker
lid part 620 together with the inner housing part 400 may
enclose the speaker unit 630 in a volume of air. The
speaker lid part 620 and the inner housing part 400 may
be sealed to prevent air leakage from the enclosed vol-
ume, for example, the seal may be formed by ultrasonic
welding or optical glue.

[0037] Figure8isanillustration ofthe front surface 470
of the inner housing part 400 with the installed speaker
lid part 620 enclosing the speaker unit 630.

[0038] Figure9isanillustration ofthe front surface 470
of the inner housing part 400 with the installed speaker
lid part 620 enclosing the speaker unit 630 and the FPC
second portion 610 of the antenna 102 attached to the
speaker lid part 620. The FPC second portion 610 of the
antenna 102 may be attached to the speaker lid part 620,
for example, by adhesive tape. However, the invention
is not limited with regard to a specific method for attaching
the FPC portion of the antenna to the speaker lid part
620. In some systems, the FPC second portion of the
antenna 610 may lie flat on the speaker lid. A section or
a tab of the FPC second portion 610 of the antenna 102
may extend beyond the edge of the speaker lid part 620
such that it may be bent over a side of the inner housing
part 400 and attached to the conductive plated first por-
tion of the antenna 410 on the outer side surface 450 of
the inner housing part 400. In this manner, the FPC sec-
ond portion 610 of the antenna 102 may comprise at least
one origami fold or bend. The extended section or tab
may be used to attach the FPC second portion 610 of
the antenna 102 to the conductive plating first portion
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410.

[0039] Figure 10 is an angle view of the front side 470
and the outer side surface 450 of the inner housing part
400 and the FPC second portion 610 of the antenna 102
attachedtothe speakerlid part 620 and a foldable section
or tab 612 of the FPC second portion 610 extending be-
yond the edge of the inner housing part400. The foldable
section or tab 612 may comprise one or more via holes
614.

[0040] Figure 11 is an angle view of the front surface
470 and the outer side surface 450 of the inner housing
part 400. The FPC second portion 610 of the antenna
102 may be attached to the speaker lid part 620 and the
foldable section or tab 612 of the FPC second portion
610 may be folded and attached onto the conductive plat-
ing of the first portion 410 of the antenna 102 on the outer
side surface 450 of the inner housing part 400. In some
systems, the FPC second portion 610 of the antenna 102
may be attached to the conductive plating first portion
410 of the antenna 102 by soldering. For example, solder
paste may be printed on the conductive plating of the first
portion 410 on the inner housing part 400, at the connec-
tion area. The FPC second portion 610 may be bent and
may land onto the solder paste. In some systems, a heat-
ed jig 1300 (shown in Figure 13) may be pressed onto
the FPC portion 610 and may transfer heat to the solder
paste to melt the solder and attach or connect the con-
ductive plating portion 410 with the FPC portion 610 of
the antenna 102. In some systems, the solder past may
require only approximately 0.05 mm of thickness. In
some systems, the conductive plating 410 in the connec-
tion area may be a flat surface. The connection area of
the FPC portion 610 may have a copper or metallic layer
exposed. Utilization of solder rather than spring clips to
attach the conductive plating to the FPC may save space
in the wireless device and may allow for a larger volume
air within the speaker unit enclosure while wrapping the
antenna 102 around the enclosure. This may improve
audio performance in the wireless device.

[0041] In some systems, the FPC portion 610 of the
antenna 102 in the connection area may comprise one
or more via holes and/or micro via holes which may en-
able the solder to melt though and strengthen the con-
nection between the first portion 410 and the second por-
tion 610. For example, the FPC portion 610 may have
one or more via holes of approximately 0.7mm in diam-
eter and/or a plurality of micro via holes.

[0042] Figure 12 is detailed illustration of the flexible
circuit portion 610 of the antenna 102 including the sec-
tion or tab 612. The section or tab 612 may comprise a
plurality of holes, for example, a rounded hole 614 and/or
a plurality of micro via holes 1202. In an exemplary sys-
tem, the tab 612 may include the rounded hole 614 with
a diameter of about 0.7mm and twenty micro via holes
1202 with diameters of about 0.2mm. The hole 614 and/or
the micro via holes 1202 may be through plated, where
a vertical surface inside of these holes may be conductive
and solder may stick well to them. The hole 614 and/or
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the micro via holes 1202 may help solder to "grab" to the
FPC tab 612 with greater strength for improved attach-
ment by solder onto the conductive plating first portion
410. The FPC portion 610 may be folded, for example,
at or near the tab 612, over the edge or side of the inner
housing part 400 to overlap a section of the conductive
plating first portion 410 on the outer surface 450 of the
inner housing part 400 as described with respect to Fig-
ure 11.

[0043] Figure 13is an illustration of a jig 1300 that may
be utilized for soldering the flexible circuit second portion
610 to the plated antenna trace comprising the first por-
tion 410 of the antenna 102. As described with respect
to Figure 11, solder paste may be printed onto the con-
ductive plating of the first portion 410 at the connection
area of the inner housing part 400. The FPC second por-
tion 610 may be bent and may land onto the solder paste.
The jig 1300 may be heated and pressed onto the FPC
portion 610 and may transfer heat to the solder paste to
melt the solder and attach or connect the conductive plat-
ing portion of the 410 of the antenna 102 with the FPC
portion 610. In this manner, the antenna 102 may be
formed by attaching the first portion 410 with the second
portion 610.

[0044] The above described systems may be embod-
ied in many technologies and many configurations. While
various embodiments of the disclosure have been de-
scribed, it will be apparent to those of ordinary skill in the
art that many more embodiments and implementations
are possible within the scope of the disclosure. Accord-
ingly, the disclosure is not to be restricted except in light
of the attached claims and their equivalents.

[0045] Examples of the present disclosure are set out
below in the form of numbered clauses.

1. Amethod for making an antenna 102 for a wireless
communication device 100, said method comprising:
plating conductive traces 410 on a first device part
400 wherein said conductive traces form a first por-
tion 410 of an antenna 102 and wherein said con-
ductive traces 410 bend from one area 460 of said
first device part to a second area 450 of said first
device part; attaching a second device part 620 to
said first device part 400; attaching a flexible printed
circuit (FPC) 610 to said second device part 620
wherein said flexible printed circuit forms a second
portion 610 of said antenna 102 and wherein a sec-
tion 612 of said flexible printed circuit 610 extends
beyond an edge of said second device part 620; ap-
plying solder to a section of said conductive traces
410 on said first device part 400; folding said section
612 of said flexible printed circuit 610 that extends
beyond said edge of said second device part 620
wherein said folded section 612 of said flexible print-
ed circuit 610 that extends beyond said edge of said
second device part 620 overlaps said applied solder
on said section of said conductive traces 410 on said
first device part 400 where said solder is applied;
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and melting said solder to attach said first portion
410 of said antenna 102 formed by said plating con-
ductive traces 410 on said first device part 400 to
said second portion 620 of said antenna 102 formed
by said attaching said flexible printed circuit 610 to
said second device part 620.

2. The method according to clause 1, wherein said
section 612 of said flexible printed circuit 610 that
extends beyond said edge of said second device part
620 comprises one or more via holes 614 1202 in
which said melted solder can flow.

3. The method according to clause 1, wherein one
or more of said solder, said folded section 612 of
said flexible printed circuit 610 and said section of
said conductive traces 410 on said first device part
400 where said solder is applied, are heated in a jig
1300 to melt said solder and attach said first portion
410 of said antenna 102 to said second portion 610
of said antenna 102.

4. The method according to clause 1, wherein said
antenna 102 is operable to one or both of transmit
and receive signals in one or more frequency bands
utilized for Long Term Evolution (LTE) wireless tech-
nologies.

5. Asystem comprising an antenna 102 for awireless
communication device 100, said system comprises:

plated conductive traces 410 on a first device
part 400 wherein said plated conductive traces
410 form a first portion 410 of an antenna 102
and wherein said plated conductive traces 410
bend or curve from one area 460 of said first
device part 400 to a second area 450 of said
first device part 400;

a second device part 620 attached to said first
device part 400;

a flexible printed circuit (FPC) 610 attached to
said second device part 620 wherein said flexi-
ble printed circuit 610 forms a second portion
610 of said antenna 102 and wherein a section
612 of said flexible printed circuit 610 that ex-
tends beyond an edge of said second device
part 620 is folded and overlaps applied solder
on said section of said conductive traces 410 on
said first device part 400; and

wherein said solder attaches said first portion
410 of said antenna 102 formed by said plated
conductive traces 410 on said first device part
400 to said second portion 610 of said antenna
102 formed by said flexible printed circuit 610
attached to said second device part 620.

6. The system according to clause 5, wherein said
section 612 of said flexible printed circuit 610 that
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extends beyond said edge of said second device part
620 comprises one or more via holes 614 1202 in
which said solder can flow.

7. The system according to clause 5, wherein one
or more of said solder, said folded section 612 of
said flexible printed circuit 610 and said section of
said conductive traces 410 on said first device part
400 where said solder is applied, are heated in a jig
1300 to melt said solder and attach said first portion
410 of said antenna 102 to said second portion 620
of said antenna 102.

Claims

A method for making an antenna 102 for a wireless
communication device 100, said method comprising:

plating conductive traces 410 on a first device
part 400 wherein said conductive traces form a
first portion 410 of an antenna 102 and wherein
said conductive traces 410 bend from one area
460 of said first device part to a second area 450
of said first device part;

attaching a second device part 620 to said first
device part 400;

attaching a flexible printed circuit (FPC) 610 to
said second device part 620 wherein said flexi-
ble printed circuit forms a second portion 610 of
said antenna 102 and wherein a section 612 of
said flexible printed circuit 610 extends beyond
an edge of said second device part 620;
applying solder to a section of said conductive
traces 410 on said first device part 400;

folding said section 612 of said flexible printed
circuit 610 that extends beyond said edge of said
second device part 620 wherein said folded sec-
tion 612 of said flexible printed circuit 610 that
extends beyond said edge of said second device
part 620 overlaps said applied solder on said
section of said conductive traces 410 on said
first device part400 where said solder is applied;
and

melting said solder to attach said first portion
410 of said antenna 102 formed by said plating
conductive traces 410 on said first device part
400 to said second portion 620 of said antenna
102 formed by said attaching said flexible print-
ed circuit 610 to said second device part 620.

The method according to claim 1, wherein at least
one of said first device part 400 and said second
device part 620 is a housing part of said wireless
communication device.

The method according to claim 1, wherein at least
one of said first device part and said second device
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part is a speaker lid of said wireless communication
device 100.

The method according to claim 1, wherein said at-
taching said second device 620 part to said first de-
vice part 400 comprises enclosing a component 630
by at least said first device part 400 and said second
device part 620.

The method according to claim 1, wherein said an-
tenna 102 wraps around at least a portion of said
first device part 400 and at least a portion of said
second device part 620.

The method according to claim 1, wherein said an-
tenna 102 comprises at least one bend or curve in
said first portion 410 of said antenna 102 and said
antenna 102 comprises at least one bend or curve
in said second portion 610 of said antenna.

The method according to claim 1, wherein said plat-
ing conductive traces 410 on said first device part
400 is performed utilizing laser direct structuring
techniques.

A system comprising an antenna 102 for a wireless
communication device 100, said system comprises:

plated conductive traces 410 on a first device
part 400 wherein said plated conductive traces
410 form a first portion 410 of an antenna 102
and wherein said plated conductive traces 410
bend or curve from one area 460 of said first
device part 400 to a second area 450 of said
first device part 400;

a second device part 620 attached to said first
device part 400;

a flexible printed circuit (FPC) 610 attached to
said second device part 620 wherein said flexi-
ble printed circuit 610 forms a second portion
610 of said antenna 102 and wherein a section
612 of said flexible printed circuit 610 that ex-
tends beyond an edge of said second device
part 620 is folded and overlaps applied solder
on said section of said conductive traces 410 on
said first device part 400; and

wherein said solder attaches said first portion
410 of said antenna 102 formed by said plated
conductive traces 410 on said first device part
400 to said second portion 610 of said antenna
102 formed by said flexible printed circuit 610
attached to said second device part 620.

The system according to claim 8, wherein at least
one of said first device part 400 and said second
device part 620 is a housing part of said wireless
communication device 100.
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10.

1.

12.

13.

14.

15.

The system according to claim 8, wherein at least
one of said first device part 400 and said second
device part 620 is a speaker lid of said wireless com-
munication device 100.

The system according to claim 8, wherein said sec-
ond device part 620 attached to said first device part
410 comprises an enclosed component 630.

The system according to claim 8, wherein said an-
tenna 102 wraps around at least a portion of said
first device part 400 and at least a portion of said
second device part 620.

The system according to claim 8, wherein said an-
tenna 102 comprises at least one bend or curve in
said first portion 410 of said antenna 102 and said
antenna 102 comprises at least one bend or curve
in said second portion 610 of said antenna 102.

The system according to claim 8, wherein said plated
conductive traces 410 on said first device part 400
are plated onto said first device part 400 by laser
direct structuring techniques.

The system according to claim 8, wherein said an-
tenna 102 is operable to one or both of transmit and
receive signals in one or more frequency bands uti-
lized for Long Term Evolution (LTE) wireless tech-
nologies.

Amended claims in accordance with Rule 137(2)
EPC.

1. Amethodfor making an antenna 102 for a wireless
communication device 100, said method comprising:

plating conductive traces 410 on a first device
part 400 wherein said conductive traces form a
first portion 410 of an antenna 102 and wherein
said conductive traces 410 bend from one area
460 of said first device part to a second area 450
of said first device part;

attaching a second device part 620 to said first
device part 400;

attaching a flexible printed circuit (FPC) 610 to
said second device part 620 wherein said flexi-
ble printed circuit forms a second portion 610 of
said antenna 102 and wherein a section 612 of
said flexible printed circuit 610 extends beyond
an edge of said second device part 620;
applying solder to a section of said conductive
traces 410 on said first device part 400;

folding said section 612 of said flexible printed
circuit 610 that extends beyond said edge of said
second device part 620 wherein said folded sec-
tion 612 of said flexible printed circuit 610 that
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extends beyond said edge of said second device
part 620 overlaps said applied solder on said
section of said conductive traces 410 on said
firstdevice part 400 where said solderis applied;
and

melting said solder to attach said first portion
410 of said antenna 102 formed by said plating
conductive traces 410 on said first device part
400 to said second portion 620 of said antenna
102 formed by said attaching said flexible print-
ed circuit 610 to said second device part 620.

2. The method according to claim 1, wherein at least
one of said first device part 400 and said second
device part 620 is a housing part of said wireless
communication device.

3. The method according to claim 1, wherein at least
one of said first device part and said second device
part is a speaker lid of said wireless communication
device 100.

4. The method according to claim 1, wherein said
attaching said second device part 620 to said first
device part 400 comprises enclosing a speaker unit
630 by at least said first device part 400 and said
second device part 620.

5. The method according to claim 1, wherein said
antenna 102 wraps around at least a portion of said
first device part 400 and at least a portion of said
second device part 620.

6. The method according to claim 1, wherein said
antenna 102 bends or curves in said first portion 410
of said antenna 102 and said antenna 102 bends or
curves in said second portion 610 of said antenna.

7. The method according to claim 1, wherein said
plating conductive traces 410 on said first device part
400 is performed utilizing laser direct structuring
techniques.

8. Asystem comprising an antenna 102 for awireless
communication device 100, said system comprises:

plated conductive traces 410 on a first device
part 400 wherein said plated conductive traces
410 form a first portion 410 of an antenna 102
and wherein said plated conductive traces 410
bend or curve from one area 460 of said first
device part 400 to a second area 450 of said
first device part 400;

a second device part 620 attached to said first
device part 400;

a flexible printed circuit (FPC) 610 attached to
said second device part 620 wherein said flexi-
ble printed circuit 610 forms a second portion
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610 of said antenna 102 and wherein a section
612 of said flexible printed circuit 610 that ex-
tends beyond an edge of said second device
part 620 is folded and overlaps applied solder
on said section of said conductive traces 410 on
said first device part 400; and

wherein said solder attaches said first portion
410 of said antenna 102 formed by said plated
conductive traces 410 on said first device part
400 to said second portion 610 of said antenna
102 formed by said flexible printed circuit 610
attached to said second device part 620.

9. The system according to claim 8, wherein at least
one of said first device part 400 and said second
device part 620 is a housing part of said wireless
communication device 100.

10. The system according to claim 8, wherein at least
one of said first device part 400 and said second
device part 620 is a speaker lid of said wireless com-
munication device 100.

11. The system according to claim 8, wherein said
second device part 620 attached to said first device
part 410 comprises an enclosed speaker unit 630.

12. The system according to claim 8, wherein said
antenna 102 wraps around at least a portion of said
first device part 400 and at least a portion of said
second device part 620.

13. The system according to claim 8, wherein said
antenna 102 comprises at least one bend or curve
in said first portion 410 of said antenna 102 and said
antenna 102 comprises at least one bend or curve
in said second portion 610 of said antenna 102.

14. The system according to claim 8, wherein said
plated conductive traces 410 on said first device part
400 comprise laser direct structured conductive trac-
es.

15. The system according to claim 8, wherein said
antenna 102 is operable to one or both of transmit
and receive signals in one or more frequency bands
utilized for Long Term Evolution (LTE) wireless tech-
nologies.
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