COMBINATION ANTENNA WITH MULTIPLE FEED POINTS Background
[0001] The present disclosure relates generally to information handling
systems, and more particularly to antenna systems used in wireless
communications. [0002] As the value and use of information continues to
increase, individuals and businesses seek additional ways to acquire,
process and store information. One option available to users is information
handlin& SMSEINATAQ M RNTENNAMNGT MU E R OF BE GErRRINTS
processes, compiles, stores, and/or communicates information or data for
business, personal, or other purposes thereby allowing users to take
advantage of the value of the infgzmatiooufecause technology and
information handling needs and requirements vary between different users
p t i regar

0B3PS efmAlen bading Sulern R A A vetoms

anqrmsmamﬂqgl@rﬂad@s@,@tﬁ@arénsf@m)wﬁdnmma!@sdcﬁ@mmmym
efficiently the information may be processed, stored, or communicated.
The variations in information handling systems allow for information
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enterprise data storage, or global communications. In addition, information
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Wireless co ation technol ogles continue to evolve and ma ure
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and wireless wide area networks (WWAN). [0004] M te oglcaP
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Communications (GSM), and Infrared Data Association (IrDA) are widely
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%r 6}% ency sgectrum [0005] Each radio device within a wireless

an KA SHLGSEm typically includes one or more antenna's to receive
and/or transmit signals. The particular types of antennas or antenna
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especially the portable ones such as notebook computers, personal digital

- assistants (PDA’s), cellular phones and gaming/entertainment devices, typically use
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[0006] FIG. 1 illustrates a schematic view of a layout arrangement for

multiple antennas within a portable computer system, according to prior

art. Generally, all antennas are optimised to work inside a periphery of the

plastic enclosure of the portable computer system. The selected location
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unit may deliver better performance compared to antennas mounted on
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adding new antennas to an already densely packaged and overcrowded
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Bluetooth, may accelerate the overcrowding problem within the porta
computer system. In addition, an improper positioning of the antenna(s)
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ue to the addition of the, RF switch. [0007
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exists to house the plurality of antennas preferably without utilizing

additional space within the IHS and preferably without a substantial
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information handling system absent the vantages
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system and method for accommodating a plurality of antennas within a
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misteR RN desarfiet atrotprronstisTadimina-eJement tuned to
operate over a first frequency band; a second electromagnetic radiation

element tuned to operate over a second frequency band; and a common
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pogégc%?égﬁwm}%ﬁ% tg@a?v%{r‘?gé%g{&, %‘S’é%qg ANENHES35 84 wireless function,
adding new antennas to an already densely packaged and overcrowded space
within the portable computer may be difficult. The rapid adoption of newer wireless
communication standards such as WWAN, WLAN, and Bluetooth, may accelerate

the overcrowding problem within the portable computer system. In addition, an
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[0010]FIG. 1 illustrates a schematic view of a layout arrangement for
multiple antennas within a portable computer system, described herein
above, according to prior art. [0011]FIG. 2 illustrates a block diagram of an

_information handling system 200 having an improved antenna, according
IMRYBAABEaMIEh TR a[reana(fudPdsd BiscRatiagraneT af the wireless
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illustrates an isometric view of an antenna assembly mounted within a
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dantennas, according to an embodiment. i )
and may result in increased cost due to the addition of the RF switch.

[0007] Therefore, a need exists to provide an improved method and system for
accommodating a plurality of antennas within an IHS. Additionally, a need exists to
house the plurality of antennas preferably without utilizing additional space within
the IHS and preferably without a substantial increase in the cost of the product.
Accordingly, it would be desirable to provide an improved antenna structure
coupled to a radio device of an information handling system absent the

disadvantages found in the prior methods discussed above.



Detailed Description [0015] Novel features believed characteristic of the
present disclosure are set forth in the appended claims. The disclosure
itself, however, as well as a preferred mode of use, various objectives and
advantages thereof, will best be understood by reference to the following
detailed description of an illustrativgiamtgiiment when read in
conjunction with the accompanying drawings. The functionality of various
circuits, devices, boards, cards, and/ or components described herein may
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disclosure. It is to be understood that the terminology described herein is

OPEERIBOYRIr AUt r R INIBA ML PPREAN A SIS RS RPAEH L EafHAtiRg element
tunif 3 IdpeMEE oviin s HSEHHRER S RANBYNSIHA VAHehais stestbRadly raURieshared by
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communication interfaces. Many devices may require a softyware program
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application program and the device, or between a user and the device.

8] Radio - A communications device. The radiq, typically enables .
100 o eV AL A RS AL T B S T R L VSR ey ing to
thebdlwetedice winblesisn getseretlyantiddes rkardvarce fitvoaane rdsieetvantageously

software and user interface and/or a combinati ' y
A TR TR e & AR AR ey
commwmmaﬁr@WarlﬁeM@imhefl Hsoam%tm«m sathves {m_)’l@j space.
Tfé’]?ﬁgFtﬁ/'%ét@%{}@ﬁ&%ré@d‘%wgl‘é.gtﬁé'%/SétrSFﬁM B%ﬁl?&tr!ﬂ;' %Hﬁﬁz one or more

energy radiate adio frequencies. A transmitting antenna converts
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are resonant devices, which operate over at least one predefined

frequency band. An arrangement of one or more antennas operating over

the predefined frequengyban{s) il Refescrikagiagan antenna

system. An antenna is typically tuned to the same frequency band as the

radio device it is coupled to. A mismatch between the radio device and the
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Computer systems typjcally deploy separate antennas for implementin .
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pragdiifonal frequency bands may be difficult due to space limitations within

the computers, especially in portable computers which are already

densely packaged and have an overcrowded space. The rapid adoption of
[00dwWEr WiiGlegsikainaten i@ diockstiagerds shay adostertitenthendling system 200

overcrowding problem within the pprtable computer system. Presently, no
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conserving space within portable computers. As a result, users may have
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arastevicediife conserving space within portable computers. [0021]

According to one embodiment, in a method and system for

accommodating a plurality of antennas, a combination antenna provides a
common
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structure to combine a first electromagnetic radiation element and a
second electromagnetic radiation element. The first electromagnetic
radiation element and the second electromagnetic radiation element are
tuned to operate independently and simultaneously over a first and
[00d&dondF fte gt éhusyrbrasdare speottadyviEhe dommotestmacasss mitlicmounted
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mon ground structure, sav ace compare o a combined space
occupled by the first electromagnetic radiation element and the second
lectro I I
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anta@ﬂ@m@mwm tygregatecstiteiiumentalities operable to compute,
classify, process, transmit, receive, retrieve, originate, switch, store,
display, manifest, detect, record, reproduce, handle, or utilize any form of
information, intelligence, or dagiddedhldassstionentific, control, or other
purposes. For example, the IHS may be a personal computer, including
notebook computers, personal digital assistants, cellular phones, gaming
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demendling epdtenapplicatiomgeaniments antenna 247 includes a

processor 210, a system random access memory (RAM) 220 (also

referred to as main memory), a non-volatile ROM 222 memory, a display

[0826ice 0®, felkewheeierPImlaty anaydPeornsriie punderstandiotinge present
di¥QHQUROtRGE Py %ﬁ%%@@ﬂécﬁ%tﬁﬂéqwmﬁowdé@&ﬂ:@@”@?@ﬂ% for the

may include a keyboard controller, a memory storage drive controller
PUSRARS: BhaQeFTHIRD BpRtEIRIIdn g e 8eaiRRE 3RobAtE the term

"information handling system" is intended to encompass any device

havmg a processor that executes instructions from a memory medium.
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hard disk drive 230. The processor 210 commupnicates with the system
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A communjcations device 245, such as a network interface car
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tranmimbmmalwssnnémmmmimermhﬂngmbatwe@thmeém&zm bavethien user and
devi ces (not shown). In the depicted embodiment, the improved antenna
th
may be coupled to the communications device 245 via
communication links or cables 242 and 244. In an exemplary,
non-depicted embodiment, each one of the communications links 242 and
244 may be coupled to a separate communication device. In a particular
embodiment, the IHS 200 is a portable computer system. Additional detail
of the improved antenna 247 is describe?l with reference to FIG. 3.



[0025] The processor 210 is operable to execute the computing
instructions and/or operations of the IHS 200. The memory medium, e.g.,
RAM 220, preferably stores instructions (also known as a "software
program") for implementing various embodiments of a method in

[00HcorBaxie w&rpm@rpw@?éati@igcm@@-F&Sh@xaﬁ!igléymcalbaqnatyl@s bi-
direSHTNATERTRATARLABR LIGGRRA #d® RAYHIEECTRE SABMUMNGAHR, be wired

device 245 to communicate using a particular frequency band supported
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rocedure-based techniques, component-based techniques, and/or
Sucgaﬁa-%ﬁ@%m@emﬁ; CAAYRGVHRErST SElARS SRImplEYGAtRBetween the
IHSasse Bklem & EMEe g+ objects, Java and 'Microsoft Foundation Classes
(MFC.). [0026]FIG. 3 illustrates a block diagram of a combination antenna,
according to an embodiment. In the depicted embodiment, an antenna
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to operate qver a first frequency band, a second electromagnetic radiation
e REER0 e B MERS Boor n LACS e ey TR S cctreal

curesmimenesétiaimagwbithdsshgraddy hedishelecttonmaotsiigradiation
ele&Iement 3 %and the.sgcorﬂd lec}rorpa etichéad'ation element 320: Th
S e e N S R e N RS e I R N G el
devineantingcstnmtuatcandka edieamsdnrgr qued siinetUiregtbatpdafdormon
nctions, such as structural support, mounting and ground between the
= o e o e R e He it
bargt{slipiey by thesariterthassseantsytampsiet toAe gty rmcangsicalirngned to
j licated ¢ fungtj 7]i ict
e Lo 10 SRR ween
thegain fieadqsomaBt e @tdanesangeldtifoaminedteddizerntieteatstor
trarraRiis cppled to a second feed point314. The first electromagnetic
radiation element 310 is tuned to receive and/or transmit radio frequency
signals in the first frequency band via the first feed point 312. Similarly, the
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transmit radio frequency signals in the second frequency band
cachINERIRASY WIS HRE sdbtR RSN BRS RATGR BASOR-QUPRIEN BYSRBIFY
ad @hdimenictts aHaaBaRESBEBIicult due to space limitations within the

computers, especially in portable computers which are already densely packaged
and have an overcrowded space. The rapid adoption of newer wireless
communication -standards may accelerate the overcrowding problem within the
portable computer system. Presently, no tools and/or techniques exist to
accommodate multiple antennas while conserving space within portable computers.
As a result, users may have a limited choice while selecting wireless systems with
multiple antennas. Thus, there is a need for an improved technique to

accommodate muitiple antennas while conserving space within portable computers.

[0021] According to one embodiment, in a method and system for

accommodating a plurality of antennas, a combination antenna provides a common
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300 is substantially the same as the improved antenna 247 described with
reference to FIG. 2. A radio device such as the communications device
245 is coupled to the antenna assembly 300 via cables 242 and 244,
which are coupled to the first and second feed points 312 and 314
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occur concurrently and/or simultaneously. [0028] The size an
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Cong%g;cal structure for each one of the electromagnetic radiation elerrients
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antae%tr(]aer‘ma and may include one or more electromagnetic radiation elements
corregponding to each frequency band. In a non-depicted, exemplary

embodiment, the size and shape of the antenna assembly 300

staptially resembles.a rectapgular prism having a length L 422, a .
o S S A TR A B LB R VAR omentaity or
agdsgedingiostrirmeviteldss apaliealo toacshibetdinuensicis prodwes $HBa2@mit,

911 depi ' t, the.common antenna, structure
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and 320 mounted separateI%ﬂm accordance with legacy antennds as
deyies AR Rt PBYdFeRES 1S MARS. PeH @ e iersdionrlitiprigl price. The

infEMRARIMBAHAANEEIRIB PASPACARRY 2t GOM HEBAGNNRA SHUFWIRAS: one or
including 3-dimensional frames, are contemplated for sup&ortlng the first
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sofedieing thedvgiall RpAMe NeHORISthEY R aEABARISEIR PRE 3Ry INMiditional
3-dimen ior}gl!)arraf%gement, the first and second electromagnetic radiation
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the depicted embodiment gg}i gommon mountinr%s‘i’fgy cture includes a pair
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coprbiests.screw at each end to 'removably secure' (secure. in a
removable manner) the first electromagnetic radiation element 310, the
second electromagnetic radiation element 320, and the common structure
[093 3 porftitn Sfithis FaBe 0L Indidiagat detdibofinfoumtiip thesadtensystem 200
eI B0 MINIR G IS 2005 deseAbel N SISIENERIG FIG 4,
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hapdlingriiriaredAtERYIND 3B2MIiavee paleananddrnting tabs 34X eorssdu2 10, a
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structureis coupled to a combyn%n gﬁ)r@und rtgaference In the |H8§?§88‘v%e{ﬂé’ry>' 2
pair of screws at each end. in a particular embodiment, the common
ground structuremay include a flexible 7



conductive foil 352. The flexible conductive foil 352 provides additional
coupling between the common ground structureand the common ground
reference in the IHS 200 such as a metal body housing the LCD display.
[0032] FIG. 4 illustrates an isometric view of an antenna assembly
nornriatiel ROAMN22 D orebieyinfodisalan haﬂdmmaemyaoemicmm tanginan /O

coxﬂmﬁgpmﬁ%rl@&nﬁoqﬁ{gﬁgﬂ/@?%qgggﬁ 5&00a dU?n e%llasse 300 gle, the

shown without the con atone o?the ca |on
I/Otep it legaddp anesninakidestibgbosit cefatoties, @ MBndrFsioexgeniise

coﬁ%l@tgﬂa%@ﬁ%@l}éﬁ@ &m%f’éﬁed WIRn, %%D%M\ﬂgfj&\é’o%{ A51%he term

located on either side of a lat assem ly 410 and between a top
“infosmstienheagingy steime mstzod%mdcamcgmﬂgmaw@@wsemasmea

prodiSeiRy tﬁ%@é&é@&éﬂﬂ@t&%‘ﬁ'&ﬁ@#&ﬁ%ﬁ%@@%mﬁnw signals to the

first and second eleatromagnetic radiation elements (not shown). The
form factor of the window or the slot housing the antenna assembly 300

[ocaAystantiliye semblesBuRcia et /P isHA RAYISe cmr.%eems“—@&hws&é@@é the
for a lenath 422, a height 432 and a depth 112. In a particular

pr%ﬁm.rm@'fﬁemg%ﬂ%fm%%ﬁmmgnuw%ﬁamhw@ Shighierive

23@s TIpHRe:sion teeammaniranas WasciRes) withrefaransetad G 4 bus 250,
The Ien h of the antenna assemgﬁy 300 may be greater than a length for

WhiELNEHE S e 16 FRAGRENO SR o e RIR GTRAS RETh & S KR 00
m@dawaﬁ@@mpléadmaa@emmmﬂw MeRiesLIRI GRS evice 245, such
arrar‘ﬁl l;( % a Sgét}eé%ias ind endent anten (E}ﬁs However, the
2 NS D ST IR, 3 ORI 8 B K R RBTEIRA TP e 250
to @rstistetien agiéticowad|ationingtemetitdlBxchange between the IHS 200 and
other devices (not shown). in the depicted embodiment, the improved antenna 247
may be coupled to the communications device 245 via communication links or
cables 242 and 244‘. In an exemplary, non-depicted embodiment, each one of the
communications links 242 and 244 may be coupled to a separate communication
device. In a particular embodiment, the IHS 200 is a portable computer system.

Additional detail of the improved antenna 247 is described with reference to FIG. 3.



and the second electromagnetic radiation element 320 when mounted in
the legacy arrangement. Thus, the antenna assembly 300 advantageously
occupies less space compared to a combined space occupied by the first
electromagnetic radiation element 310 and the second eiectrom,agnetic
radiation element 320 when mounted separately as independent legacy

reotesnas: {AGFaIEIGbds @ fovpehagidlystiaing:a metod o

accommodating a pluralityof antennas, according to an emﬁ’géi’&%m?VHCf‘O”S

AR5 PHCHESRIOA SR & prOFidBEE Mo tHeNsidiaity Dbth&AntenPASreferably
i ensisabedinensidheemman §tF§6WWaF8rp%egPAH@%H%@%""”&% nas

. various
includes a common antenna structure, a common mouhting structure a

ARG LA 3RCREPESE, Wit sheitarsmiagivslicatiation example,

ielermerticelgr sbresfingt sreghomagnetedadiation alemantirZdOHtme 8 nication
cfé)eratﬁ pyera first fre u,enc¥.band IS 5,[0V|deg| and structurally coupled to

&' eommon SRIEARL SRticiird Srty RALEFIHAT T RBUPNSY tPthe BuRPAGAC DY the

impm@étmwnﬁa M§tep&5&;}j@se@mmbgiﬁ€é5@m@ﬂﬁ§%@ﬂ ?gg %nd/c&‘ software
{ -, tne. ona electromagnetic radiation element , tuned to
e e B VAR R By R reoipinares
igresigerrl elempemer-thesechiemantesnarstivctwie anstieleaticalbniques.

Soiplingnuthe & an.g tructure. In step 540, the common
moun%i]ng structu?eg}f%ﬂr. the%?ﬁs@ %ggﬁ%umq:%r?éﬁ%@c%éﬂgn ’él\gheﬁt'{‘ ArfePiREts. Java
Zpeovgsleeii i radrarasdidment is secured in a removable

manner, e.g., by screws, to a portion of a portable information handling

system (IHS). Various steps described above may be added, omitted,
Bined: Sttet déSra5esrarhlegirringerend rlersiForxamplerthe, according to

SteRmBAAiAchO 30 MayiBe Pes P ERGCHI lﬁ’@rﬂ!lglnrgmgﬁﬁ%agsigés SB35 inciudes a

0034] Although illustrative embodiments have been shown and "

SL&SipRECTAGae ia FRABINRIRREBT thampddndpatrstutice is first frequency
canterapiatechindletforagginatidiselOsHsang 5088 i{‘ﬂéﬂ%soﬁ%‘?e over a

featur%s of the emgodgﬂen S -

second freguency band and a common structure, which is shared by the first
electromagnetic radiation element 310 and the second electromagnetic radiation
element 320. The common structure includes a common antenna structure, a

common mounting structure and a common ground structure. Sharing of common

functions such as structural support, mounting and ground between the multiple
antennas advantageously contributes to a reduction in space occupied by the

antenna assembly compared to legacy antennas having dedicated and hence
duplicated common functions.

{00271 in the depicted embodiment, the first electromagnetic radiation element

310 is coupled to a first feed point 312 and the second electromagnetic radiation

element 320 is coupled to a second feed point 314, The first electromagnetic
radiation element 310 is tuned to receive and/or transmit radio frequency signals in
the first frequency band via the first feed point 312. Similarly, the second
electromagnetic radiation element 320 is tuned to receive and/or transmit radio

frequency signals in the second frequency band respectively via the second feed

9



may be employed without a corresponding use of other features. Those of
ordinary skill in the art will appreciate that the hardware and methods
illustrated herein may vary depending on the implementation. For
example, it should be understood that while the combined antenna is
implemented using a portable IHS system, it would be within the spirit and

poipgope 9f ine nvaBHOAS) CREDBRESTAA-FEHBAIMSRUSIRG aRY em{énag%?ﬂ\biy

IHS system deploying any wireless technology. As another example

30this CHRBNANHER 542 TR TSI SRTeRBAUSR G iR Varliafin g ersimestisvith

refaeying tberw@eape@tmf@emp@@tﬁ,n dHiszeonte INatedHe fave a combned;s
an}enna havmgemore than glatlng eh ments, with each radiating

COURIRSeIR WAV .tS%e%%Se%Ne¥ Y5 EARE e GrRCFAT e Fé@o%ﬁrf@up‘ed to
theefewtents sheringfasdmponts stidcanc. 00353 Thetinathots AREHSHSIIMS the first

o e e B v o

have een described using speci
ealgd gpprirent wakicsekitted dhl ten drtanal theimudatieroissyot limited to
these few examples. The benefits, advantages, solutions to problems, and

an g element(s) that may cause an%/{benefit, advantage, or solution to
[0B8elr of Be&smEMoPe PrénRUMSL drenocrRr bRt Shstiatagnattritiztiftion

ol EPRRIRECk QF @mjmmﬁa!/feawr@&fe%@mg%%@%pu@a%@tﬁ%&l%ﬁe Sand in a

[0036] The above disclosed subject matter is to be consider us ratlve

WitglgFor RRUEAERTe, AMBER SPPEMIB{RISRS areiRkinfed asicovacattic radiation
eiébk@éhﬁ@@ﬂﬁ%@ﬂ%&ﬂ@@ﬂﬁ@fu@@tétﬁl@ﬂ@ﬁfaerﬂﬁﬂﬂ%ﬁ@w\’\@"Eﬁifﬁ“ antenna,

within the true |r|t present invention. Thus, to the
S R o R B B9 T AP BTERE e Sk FobAtighesso The
aduemm@mmedmﬂn,eunemdegoqaemmn%hm@teéﬁé@abema@frmé‘@lmr&xmed

Clcé%irtnga%rgg their e qulents an’%Ie la%II ot be rei"ﬁ tricted or Ilmlted by the
oregoing %a‘?edba/escn&l EE TR EIRIGY: smbodiment, the antenna

v assemb&y 300 is & multi-frequency band antenna and may include one or more
electromagnetic radiation elements corresponding to each frequency band. In a

non-depicted, exempiary embodiment, the size and shape of the antenna assembly

300 substantially resembles a rectanguiar prism having a length L 422, 2 height H

432 and a depth D 442. The exact dimensions may vary depending on the

wireless application and the dimensions of the |HS 200,

[0628] in the depicted embodiment, the common antenna structure includes a

conductive metal strip 332 which is a support frame for mounting the first and
second electromagnetic radiation elements 310 and 320. The particular
arrangement of the first and second electromagnetic radiation elements 310 and
320 facilitates a reduction and space and size occupied by the antenna assembly
300 compared to the space and size occupied by the first and second
electromagnetic radiation elements 310 and 320 mounted separately in accordance

with legacy antennas as described with reference to FIG. 1. Ina nen-depicted,

exemplary embodiment, other forms of space saving common antenna structures,

Including 3-dimensional frames, are contemplated for supporting the first and

10



1. A combination antenna comprising an antenna structure mounted in a

portable information handling system (llIS), 5 the antenna structure being

of a size suitable for mounting in a position adjacent a peripheral edge of

an LCD portion of the IlIS and a latch portion of the IMS, the suitable size

of the antenna structure being due to the antenna structure including: a
secﬁrsi eilamr@rwmm: reatletionedeneenttonectalcpedale v esquliis the overall

equency band,, 10a second electro etic rad;a lon element tuned to
SDacc)pera e gv%r gé%c?nzefne uencmé § Ky L' CommORCARRRA ?aagt?ﬁ&%%am
theh@baindgsamdﬂat&&emme@sﬁnp@m@%m@emmw@obsdm may overiap

ea %I% [%Q&EIC radiation elements; and, a common ground structure
G
Including the conductive metal strip.

[0030] At each end of the common antenna structure is a common mounting
structure. in the depicted embodiment, the common mounting structure inciudes a
pair of mounting tabs 342 and 344 located at each end of the conductive metal strip
332. Each one of the pair of mounting tabs 342 and 344 is conductive and has a
corresponding punched-out hole 346 and 348. in a non-depicted, exemplary
embodiment, the pair of holes 346 and 348 enables a screw at each &nd o
‘removably secure’ (secure in a removable manner) the first electromagnetic
radiation element 310, the second electromagnetic radiation element 320, and the
common structure to a portion of the IHS 200. Additional detail of mounting the
antenna assembly 300 within the IHS 200 is described with referance to FIG. 4.
[0631] In the depicted embodiment, the common ground structure includes the
conductive metal strip 332, and the pair of mounting tabs 342 and 344

depicted, exemptary embodiment, the common ground structure

. In a non-

is coupled to a
common ground reference in the 1HS 200 via the pair of screws at each end.

particutar embodiment, the common ground structure

in a

may include & flexible

conductive foil 352. The flexible conductive foil 352 provides additional coupling
between the common ground structure and the common ground reference in

the IHS 200 such as a metal body housing the LCD display.

[0632] FIG. 4 illustrates an isometric view of an antenna assembly mounted
within a portable information handling system, according to an embodiment. In the
depicted embodiment, the antenna assembly 300 (shown without the conductive foil

352) is located at one of the iocations for the legacy antennas described with

reference to FIG. 1. For example, the antenna assembly 300 is mounted within a

gap, window or a slot located on either side of a {atch assembly 410 and between a

top peripheral edge 420 of the IHS 200 and an LCD display 430 used as the display

11



15 2. The antenna of claim 1, wherein the first electromagnetic radiation
element, the second electromagnetic radiation element, and the common
structure occupies less space compared to a combined space occupied
by the first electromagnetic radiation element and the second

electromagnetic radiation element mounted separately as 20independent
antennas

. The antenpa of ¢laim 1 or ¢laim herein a form factor for
SCTRRIN D blggﬁoﬁaiﬁg%g i?u%ﬂfé%é ;S)re%’é ﬁéﬁeﬁﬂQME for'ggdgtang second
eiemdih\agd@@ei@Miiwhermh‘eWhﬂmme Reight far thesosthinatigndow or
i enga are bsg%nélgtu takées sam f%gw flrstt 2? q ectrom%gnetlc
eﬁc? o enaqmeﬁtw en'moun edb parateysas?réﬁa SRl &TRNgular
mdwﬂwersgocmnﬂ%kwﬁronmguwmsrwwaammmm whesnmotiieshd a depth 442,

oarately.as anather independent antenna, 4. The antennaof any ane of,
%’1 %&%1 Irst n’o

1S,3 bs n‘n
e prece ims, wherein the etic radla ion

sagleraentanifite %@tmde@@@vr@m@m@ d@@ﬁt@ﬂe@mm@emteo FIG. 1. The
lerlBgeRendenheAheach ONGT 300 may be greater than a length for each one of

the first electromagnetic radiation element 310 and the second eiectromagnetic

radiation element 320 when mounted in a legacy arrangement, e.g., separately
as independent antennas. However, the length of the antenna assembly 300 is
less than a combinad length for the first electromagnetic radiation element 310

and the second electromagnetic radiation element 320 when mounted in the

legacy arrangement. Thus, the anfenna assembly 300 advantageously occupies
less space compared to a combined space occupied by the first electromagnetic
radiation element 310 and the second electromagnetic radiation element

320 when mounted separately as independent legacy antennas.

[0023] FIG. 5 is aflow chart illustrating a method for accommodating a plurality of

antennas, according to an embodiment. In step 510, a common structure is

provided to the piurality of the antennas. in one embodiment, the common
structure for the plurality of the antennas includes a common antenna structure, a
common mounting structure and a common ground structure.  in step 520, a first

electromagnetic radiation element, e.g., the first electromagnetic radiation element

210, tuned to operate over a first frequency band is provided and structurally
coupled to the common antenna structure and electrically coupled o the common

ground structure. in step 530, a second electromagnetic radiation element, e.qg.,

the second electromagnetic radiation element 320, tuned to operats over a

second frequency band is added by structurally coupling the second element to the
common antenna structure and electrically coupling to the common ground

structure. In step 540, the common mounting structure for the first electromagnetic
radiation element and the second electromagnetic radiation element is secured in a

removable manner, e.g., by screws, to a portion of a portable information nandling

12



&ICS L I. P The antenna or any one of the preceding claims, wherein the
common ground structure includes a flexible conductive foil, the flexible
conductive foil providing a common ground reference to the first
electromagnetic radiation element, the second electromagnetic radiation
sysgtam(dnt andaheudl St sTdes antted rebofvany ape ef Aideareettiad ctaimbined,

altelt ,@i{_ﬁ@%ﬁﬁ%g lﬁ?ﬁﬁf@%ﬁ%}# é%c'iiq_;if)cj)ﬁ %%Wﬁr%rlg amcei tsﬁ%psegr%&n%pga‘a%o may

electromagnetic radiation €lement are t 0 receive andtra
be freqoeney sigraisligltrasifestirynesamyussmzkand the second frequency
band respectively. 7. The antenna of any one of the preceding claims,
wherein the first electromagnetic radiation element is coupled to a first
[00R4d pbititoggtiBusiteliviehhadioea st tayproeedishwiaimsgwikerzibede a

wicReean elprtrmpaRsic sdiation alempaii ﬁBHH?Qo%%&?&@iﬁeﬁ%t

point."The antenna of any oné of the preceding claims, wherein the fir
foregeine HiagRetEa ANELBs eRemaRtaase the sato firtiserrofitagrammbodiments

maiPHRlRTHRIGEEHiRRRIYC SIRLBBREMS Yse of other features. Those of ordinary
skill in the art will appreciate that the hardware and methods illustrated herein may
vary depending on the implementation. For example, it should be understood that
while the combined antenna is implemented using a portable IHS system, it would
be within the spirit and scope of the invention to encompass an embodiment using
any form of an IHS system deploying any wireless technology. As another
example, while the combined antenna is implemented using two radiating elements
having their respective feed points, it is contemplated to have a combined antenna
having more than two radiating elements, with each radiating element having its

respective feed point and the more than two radiating elements sharing a common
structure.

[0035] The methods and systems described herein provide for an adaptable
implementation. Although certain embodiments have been described using specific
examples, it will be apparent to those skilled in the art that the invention is not
limited to these few examples. The benefits, advantages, solutions to problems,
and any element(s) that may cause any benefit, advantage, or solution to occur or
become more pronounced are not to be construed as a critical, required, or an

essential feature or element of the present disclosure.

[0036] The above disclosed subject matter is to be considered illustrative, and
not restrictive, and the appended claims are intended to cover all such
modifications, enhancements, and other embodiments which fall within the true
spirit and scope of the present invention. Thus, to the maximum extent allowed by

law, the scope of the present invention is to be determined by the broadest

13



10,An information handling system (1hlS) comprising: a processor; a radio
device coupled to the processor; and a combination antenna according to
any one of the preceding claims coupled to the radio device, wherein the
first electromagnetic radiation element is tuned to operate over a first

perfragsidrejnbzmndetdtibe idhedeliveirandldmsecchtheleetioiveignégicand shall not

jation.e i e frequency band of the

e e L g e oo grouna
structure provides a ground reference between the combination antenna,
the processor and the radio device, 12. A method for accommodating a
plurality of antennas, the method comprising: providing a common ground
structure including a common antenna structure including a conductive
metal strip;

14
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15

20

25

30

providing a first electromagnetic radiation element turned to operate over

a first -frequency band, wherein the first electromagnetic radiation element

is supported by electrically coupled to the conductive metal strip; adding

a second electromagnetic radiation element turned to operate over a MCSLLP
second frequency band wherein the second electromagnetic radiation

element is supported by and electrically coupled to the conductive metal

s iRyPRd securing the common mounting structure for the lust

electromagnetic radiation element and the second electromagnetic

radiation element to a portion of a portable information handling system

(HIS), adjacemt.aReripheial %Qgﬁoﬁéiﬁg LCD portion of the HIS and a latch
portion of the HIS. 13. The method of claim 12, wherein the adding of the

secondeleromagieticelenembcprg isdrdprratismgardagyiem (IHS),
aRMAined, sRacR.peaHRisd fy dhe izt lesiramagRaticfadiatian g lsmeeh: a

and the second electromagnetic radiation element mounted separately as

rdipermedeaniennbsDrotiea afelitoliStasdimatohgrastinm A3haRéreithe
g}ﬁggl%t SE%%'{QH?QR&H%@%@HRQ ﬁémmgw%w%mructure including:

ectromagnetic radiation element operate simultaneously. 15. The
method: dfrsirjestrerofgteineg adadons] surrsyeirnedelfien e wupiddstifr equency
adiation element and the second electromagnetic radiation element

operate independently of each other. 16. A combination antenna
comprisisgrond electromagnetic radiation element tuned to operate over a second

frequency band;
a common antenna structure including a conductive metal strip supporting the
first and second electromagnetic radiation elements; and,

a common ground structure including the conductive metal strip.

2. The antenna of claim 1, wherein the first electromagnetic radiation element, the
second electromagnetic radiation element, and the common structure occupies less
space compared to a combined space occupied by the first electromagnetic radiation
element and the second electromagnetic radiation element mounted separately as

independent antennas.

3. The antenna of claim 1 or claim 2, wherein a form factor for the combination
antenna includes predefined dimensions for a length, a width and a height, wherein the
width and the height for the combination antenna are substantially the same for the first
electromagnetic radiation element when mounted separately as an independent antenna
and the second electromagnetic radiation element when mounted separately as another

independent antenna.

4. The antenna of any one of the preceding claims, wherein the first
electromagnetic radiation element and the second electromagnetic radiation element
operate independently of each other.

15



a first electromagnetic radiation element tuned to operate over a first

frequency band, the first electromagnetic radiation element being coupled

to a first feed point;  a second electromagnetic radiation element tuned MCSLLP
to operate over a second frequency band, the second electromagnetic

radiation element being coupled to a second feed point; and a

common straeturenstidreny by ahé fispslevtitnhtametic/ radiatibn eterment ground

and the sgcand:elgstiramaanstic adiation; element. wheninthe camman

structure mcludes a common an%{ma structure, a_.common mountln

structure BI76'4188 MBI FosmYStiTettrace to iR SREORPRERFF Sadiation
second eldeiremagpetioradirtionrelgmentrddidtonletements] ave Hap.

each other's space in a three-dimensional arrangements. 17. The

antenna of claim 16, wherein the width and the height for the combination
anfenna afésunstantialfyathecsameé ther hectinit @ leatramagaetic itadfation

element W@@M@%@mé%@m%maﬂaﬁ&reﬁ@gsm@&@mommﬁc

second elect mag etlcr dlat{on element whencg%ounted se

another intfép@ ?{3 U T RESHRER AT LIARRT L E61° emy
17,where|ﬁtm@iﬁrm@%ﬁtﬁémm Fedigition éﬁ@rﬁmrahfﬁemieemcmdd
electromagagiicfiadiation element operate independently of each other.
19. The antenna of any one of ; claims 16 to 18wherein the common
antenna structure includes a conductive metal strip to provide structural

support anthelecteita cbaplirgeorfHbsfirseetdinterirmigaent eaimtionfirst
element apg:HaepagABIceREHIMAgNAEGTaMBlIBREIeAeR feed point,

8. The antenna of any one of the preceding claims, wherein the second
electromagnetic radiation element is coupled io a second feed point.

9. The antenna of any one of the preceding claims, wherein the first
electromagnetic radiation element and the second electromagnetic

radiation element operate simultaneously.

10. . Aninformation handling system (IHS) comprising:

a Processor;

a radio device coupled to the processor; and

a combination antenna according to any one of the preceding
claims coupled to the radio device, wherein the first electromagnetic
radiation element is tuned to operate over a first frequency band of the
radio device, and the second electromagnetic radiation element is tuned to
operate aver a second frequency band of the radio device.

11, The system of claim 10,  wherein the common ground structure provides a
ground reference between the combination anterna, the processar and
the radio device,

16



20.The antenna of any one of claims 16 to 19,wherein the first
electromagnetic radiation element and the second electromagnetic MCSLLP
radiation element are tuned to receive and transmit radio frequency
signals in the first frequency band and the second frequency band
respectively An information handling system (IHS) comprising: a .
procdessof> ATARI0 GE0RE T’Hl%?aéﬂlgoatﬁlé”ﬁp&éééﬁﬁrﬁ“ﬁa’ the BEBMRRRGLE:
antenna accordingj1g anyronenafrthedsecedirg elaiths;cotpteddo dietadio
device, w, in.the fj | et iation element is tuned to

persindhe firsts Q%ﬁ%@% f%ﬁéﬁ?ﬁg

operate over a first frequen%ﬁ_ 1e radio device, and the second
electromagnBtiy idigrti Sk letresmpgtgHe debasivardrmsveiasddonterate over a

frequencyibandpkihe radio 4vise. k2 Thasysien of:clainm 21 Wasrein i

the common gro%hrglzoé‘sStructurg1 éProvidc{e&?{ia f%round reference between the

combinatfoRFRAEhRA S THE SROCESSS 4nd the $XHEHET TS 2D% R method

for accommadatimgaplurdlidyafantermas athetinethacconaprsingoperate over a
second frequency band wherein the second electromagnetic radiation element
is supported by and electrically coupled to the conductive metal strip; and

securing the common mounting structure for the first electromagnetic

radiation element and the second electromagnetic radiation element to a
portion of a portable information handling system (HIS), adjacent a peripheral
edge of an LCD portion of the HIS and a latch portion of the HIS.

13,  The method of claim 12, wherein the adding of the second electromagneatic
element occupies less space compared to a combined space occupied by
the first electromagnetic radiation element and the second electromagnetic
radiation element mounted separately as independent anten'nas. '

14, The method of claim 12 or claim 13, wherein the first electromagnetic
radiation element and the second electromagnetic radiation clement operate

simultaneously.
15.  The method of any one of ¢laims 12 to 14, Wherein, the first

electromagnetic radiation element and the second electromagnetic
radiation element cperate independently of each other,
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providing a common structure to the plurality of the antennas, wherein the
common structure includes a common antenna structure, a common

mounting structure and a common ground structure; providing a first ysqy 1 p
electromagnetic radiation element tuned to operate over a first frequency

band, wherein the first electromagnetic radiation element is structurally

gouple to thg.co mon antenna structure and electrically coupled to the
18, Co NAUCH anienna .omprxsml% . L7
common ground structure, the first'electromagnetic radiation element

being eofiptectieck dirst fredipointjationaddingaistovnd leotroratgetic a first
i\rlr%?ég‘gﬁgyﬁb%mg f‘%ﬁg%ﬁ;gttg@%@%@%g@@ @%ﬁgqggfg%}ﬁgﬁy e 'coupled to a

wvherein the second electromagnetiC radiation element is structurally
Tt fesdi tbalé common antenna structure and electrically coupled to the

commaon QLoyRd StGiyGesecend siertramagatic radiakonglemenbyer o

being coupled to a second feed point; and 19 securing the dommon

$REARENGtHRiIGreTBRthd iesbefifoAiaghetitagnritforrsiatieneiemene being

S5GoRY glestramaenelicJadiationglement to a portion of a portable
information handling system (HS) wherein the first and second

electrof RBROR IR ER RO P50 Bo i SlefishLIRF Ry agRalGH@diation
SRasern atreexslinensionatricangeaete: 24dBRmeliodaficlaimessin the

wherein providing the common antenna structure incIFdeS providin

ORIV WS Y0P SR CRITT AR A0 SIS CoRRIE LS fRgunting

énsictlestrpniag aetiofadiafionelestertard the second electromagnetic
radiation element. 25. The method of claim, 23, or claim 24,the first
Yﬂé ga],géﬁgon element

electroffigétic RiialtH efdifent il e%%SHH&”&%Eﬁ fnal
radiiation eteenestispesateisimudtacieousher's space in a three-dimensional

arrangements.

17. The antenna of claim 16, wherein the width and the height for the
combination antenna are substantially the same for the first electromagnetic
radiation element when mounted separately as an independent antenna and
the second electromagnetic radiation element when mounted separately as

" another independent antenna.

18. The antenna of . claim 16 or claim 17, wherein the first
electromagnetic radiation element and the second electromagnetic radiation

element operate independently of each other.

19. The antenna of any one of - claims 16 to 18, wherein the common
antenna structure includes a conductive metal strip to provide structural
support and electrical coupling to the first electromagnetic radiation element

and the second electromagnetic radiation element.

18



26. The method of any one of claims 23 to 25, wherein the first
electromagnetic radiation element and the second electromagnetlc

radiation element operate independently of each other. MCSLLP

20.  The antenna of any ene of  claims 16 to 19, wherein the first
electromagnetic radiation element and the second electromagnetic radiation
element are tuned to receive and transmit radio frequency signals in the first

frequency band and the second frequency band respectively.

21.  Aninformation handling system (IHS) comprising

a processor;

a radio device coupled to the processor; and

a combination antenna according to any one of the preceding claims
coupled to the radio device, wherein the first electromagnetic radiation
element is tuned to operate over a first frequency band of the radio device,
and the second electromagnetic radiation element is tuned to operate over a

second frequency band of the radio device.

22.  The system of claim21,wherein the common ground structure provides
a ground reference between the combination antenna, the processor and the

radio device,

23.. A method for accommodating a plurality of antennas, the method
comprising:

providing a common structure to the plurality of the antennas, wherein
the common structure includes a common antenna structure, a common
mounting structure and a common ground structure;

providing a first electromagnetic radiation element tuned to operate
over a first frequency band, whereih the first electromagnetic radiation
element is structurally coupled to the common antenna structure and
electrically coupled to the common ground structure, the first electromagnetic
radiation e}ehﬁent being coupled to a first feed point;

adding a second electromagnetic radiation element tuned to operate
over a second frequency band, wherein the second electromagnetic radiation
element is vs‘fruoturany coupled to the common antenna structure and
electrically coupled to the common ground structure, the second

electromagnetic radiation element being coupled to a second feed point; and
19



MCSLLP

sgcuring the common moursting structure for the first electromagnetic
radiation element and the second electromagnetic radiation element to a
portion of a portable information handling system (IHS)

wherein the first and second electromagnetic radiation element
radiation elements overlap each other's space in a three-dimensional

arrangements.

24, The method of claim 23 wherein providing the common antenna
structure includes providing a conductive metal strip for structural support and
electrical coupling to the first electromagnetic radiation element and the

second electromagnetic radiation element.

: 25, The method of claim23 or ctaim“2'4,the first electromagnetic radiation
element and the second electromagnetic radiation element operate

simultaneously.
26. The method of any one of claims 23 to 25 wherein the first

electromagnetic radiation element and the second electromagnetic radiation

element operate independently of each other.
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