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10 Antennas can be located at the top of a laptop display 100 for better radio frequency (RF)

clearance, or just outside (dash line for antenna) of a Personal Computer Memory Card

International Association (PCMCIA) card 101. Usually, the laptop will have an optimum

wireless performance if the antenna is mounted on the top of the display 100. However, an

external antenna will generally be more expensive and susceptible to damage than an internal

15 antenna. Altematively, an internal or embedded antenna generally will not perform as well as

an external antenna, The commonly used method to improve the performance of an
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20 embedded antenna implementations. Two antennas are typically used, though applications
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25 antenna placement. In anothet configuration, one antenna can be placed on one side (200 or
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configuration may also provide antenna polarization diversity depending on the antenna

design

used.
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. comuni cation system As a result, the size of the |laptop becones larger to
accommodate 25 antenna placenent. I n anothet configuration, one antenna can
be placed on one side (200 or 201) of the display and a second antenna on
the top 202 of the display. This latter antenna configuration nmay al so
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SUMMARY OF THE INVENTION

The present invention relates to an antenna for integration into a portable processing
15 device. According to one aspect of the invention, the antenna includes an electronic display
metal support frame for grounding a conducting element, a first and a second radiating
element extending from the support frame, and a conductor for conducting a signal
comprising a first component for carrying a signal connected to the second radiating element
and a second component for grounding the conducting means connected to the suppoﬁ frame.
20 The first and second radiating elements are concentric with the first radiating element
disposed within the second radiating element. The first radiating element is one of an
inverted-L antenna and a slot antenna.
The second radiating element is one of an inverted-F antenna and a slot antenna.
An impedance match is achieved by positioning a feed conductor towards a midpoint
25 of the length of the second radiating element for increasing impedance at a lowet band and
towards a closed end of’thé length for (iecreasing the impedance at the lower band.
Preferably, the means for conducting the signal is a coaxial cable having an inner feed
conductor connected to the second radiating element and an outer conductor connected to the

support frame.



. di sposed within the second radi ating element. The first radiating el enent
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portion.
The means for conducting the signal is a coaxial cable having an inner conductor
5 connected to the feed portion and an outer conductor connected to the RF foil opposite the
feed portion.
An impedance match is achieved by positioning a feed conductor towards a midpoint

of the length of the antenna arrangement for increasing impedance and towards an end of the
length for decreasing the impedance. ‘

0 Preferably, the antenna arrangement further comprise;s means for con'duc'tling a signal-
comprising a first component for conducting the signal connected to the feed portion and a
second component for grounding the conducting means connected to the RF foil opposite the
feed portion. The means for conducting the signal is a coaxial cable having an inner
conductor connected to the feed portion and an outer conductor connected to the RF foil

5 opposite the feed portion.

An impedance match is achieved by positioning a feed conductor at an open end of
" the length of the antenna arrangement for increasing impedance and towards a closed end of
the length for decreasing the impedance. electronic display metal support frame for
grounding a conducting element, a pair of radiating elements extending from the display

0 frame, and a means for conducting a dual-band signal comprising a first component for



- of the length of the antenna arrangenment for increasing inpedance and
towards an end of the |ength for decreasing the inpedance. :0 Preferably,
t he antenna arrangenent further .conprises nmeans for conducting a signal
conprisinq%ﬁ first conponent for conducting the signal connected to the
feed portiSH%RY*Y second conponent for grounding the cRfAEIPAS4reans
connected to the RF foil opposite the feed portion. The neans for
gonducting the signal is a coaxial cable having an i.nner conductor
connected to the feed portion and an outer conductor connected to the RF
foil :5 cpmyng 2 esigedsofneettd totieifvst andseconbrdatigelsmenttaida sehiceved by

posi ti onicn a -f{-)f:d con(g'uc or aé gn gpen end of the_ length of the antenna
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for decreasing the inpedance. electronic display nmetal support franme for :
groundi ng a conducting elenent, a pair of radiating elenents extending from
the display 0 frane, aRRIEFBESERIBTION QHTHERRAWINGS band si gnal
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< gnal ~connect Sapted SHEBRRRAL: I pleckl RieaA AT b SPerten D8I s, Second

conponenidethilywigr efenetica ¢p the acadipdtigihg d@wirgeNs connected to the display
frame. BRI EF S PTI ON OF THE DRAW NGS 5 Preferred enmbodi nents of the
present i nventiBohililsiritet1aptop compuigr with external antangas; det ai |, with reference

to the acconpgipyd EiskAeM RPRP cGinButedwi op conputer with
ext er nal antenir%s; Fig. 2 ?I Ptfst gtee?svtgklidg%%%égﬂ?:do%ﬁ% gslt’ wi th slot enbedded

ant ennas; Fi gFiga3 iljustrales tatoesiotidnel-brind tnteureals disposdd alohg a phuae of thpdispyal ong a

pl ang of i frame acecording.to an enbodi ment of the present
i nvéﬁti on’ iag‘!&(gk%aﬁleﬁbé’flgge’\(ﬁg&g%eﬁe e d ant ennas transversel y

di sposed on tPig. 4lilkisiratys twor aotRiualct=0E dhteshak GamsveRB) ArtpRAn He diffayPr €SENt

i nventio ;ngagqbg(gpi | lustrates two inverted-F dual -band antennas al ong the

pl ane of &P anremhodiment af the Repsens inyientigmodi nent of the present
I nvention; Fig. 5 illustrates two inverted-F dual-band antennas along the plane of the display

frame according to an embodiment of the present invention;
15 Fig. 6 illustrates two inverted-F dual-band antennas transversely disposed on the
display frame according to an embodiment of the present invention;
Fig. 7 illustrates an inverted-F dual-band antenna according to an embodiment of the
present invention;
Fig. 8 illustrates a slot dual-band antenna according to an embodiment of the present
20 invention; - | o | |
Fig. 9 illustrates a slot-slot dual-band antenna according to an embodiment of the
present invention;
Fig. 10a illustrates the operation of an inverted-F dual-band antenna according to an
embodiment of the present invention;
25 Fig. 10b illustrates the operation of an inverted-F dual-band antenna according to an
embodiment of the present invention;
' Fig. 11 illustrates the operation of a slot dual-band antenna accofdiﬁg to an
embodiment of the present invention;
Fig. 12 illustrates the operation of a slot-slot dual-band antenna according to an

i0 embodiment of the present invention;



+15 Fig. 6 illustrates two inverted-F dual -band antennas transversely

di sposed on the display franme according to an enbodi nent of the present

invention; Fig. 7 illustrates an inverted-F dual -band antenna according to

an enbodi & he present invention; Fig. 8 illustrates a sl ot
"Eoafioale

dual - band according to an enbodi ment of the presdfTUSHYI6H ent i on:
Fig. 9 illustrates a slot-slot dual-band antenna according to an enbodi nent
of the npresent invention; Fig. 10a illustrates the operation of an

i nvert ed-F dual -band antenna according to an enbodi ment of the present

i nvention; 15Fig 3 illughated passibleabvefigurdtionopfamainienna Sdcomling t6 W8 eiB6dimeatual - band
ant enna %g&grﬁsgﬁmvmii enbodi nent of the present invention; Fig. 11

il lustratées SCB RPN of a slot dual -band antenna accor di ng to an

embodi nent  of thhm {luemaes pdssiBR2bh atghgeféa%ntélhyﬁlxrtgh%ﬁ R%*}SQQ@&H% on of a

sl ot-slot dual -band antenna according to an ;0 esent
i nvent i of’Pan‘H“W 9bthe peeserttnVeRHoN; 16646 Fi g. 13 illustrates possible
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invention; Fig. 14 | I ustrates OSSI con
on an RFitfveitionaccor di ng to an enbodl rrent of the present invention; 5 Fig.
15 illustrate Lng to _an enbodi nent of the

present i nveﬁ‘ﬁ ohis aﬁ‘g"?’ iﬁﬁs‘%{a %%ﬁgg{fw&aﬁ &4GHF hand a¢perding le@NSVR at

2. 4Gz bambodimesy ditigpre@neinvertishodi nent of the present invention; Fig. 17
is a graph il]lustrating the measured SWR at 5GHz band accor di ng to an to
enbodi ment of Fignk/ gﬁﬁmlllpqﬁm@mm@measured SWR at 5GHz band according to an

10 embodiment of the present invention;
Fig. 18 is a graph illustrating the measured radiation patterns at 2.45GHz according to
an embodiment of the present invention;
Fig. 19 is a graph illustrating the measured radiation patterns at 5.25GHz according to
an embodiment of the present invention;
15 Fig. 20 illustrates the orientation of the antenna for radiation pattern measurements in
Figs. 18 and 19; and

Fig. 21 illustrates a duplexer according to an embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
The antenna accordmg to an embodxmcnt of the present invention is designed for‘the
20 ISM and U-NII band applications, but can be used for other applications such as dual-band
cellular applications. According to an embodiment of the present invention, dual-band
antenna performance is achieved by adding radiating elements inside a signal band antennas.
As a result, the size of a dual-band antenna according to the present invention may be no
larger than a single band antenna. A dual-band antenna is capable of operating in either of
)5 two frequencies, for example, 800 MHz and 1900 MHz, 2.45GHz and 5 GHz, etc.
Fig. 3 illustrates two dual-band antennas paralle! 301-302 to the display frame,
disposed substantially along the plane of the support frame, in the x-y (width-height) plane.
Fig. 4 illustrates two dual-band antennas perpendicular 401-402 to the support frame,

substantially transversely disposed (in a z plane relative to the x-y plane) on the support



+Fig. 18 is a graph illustrating the neasured radi ation patterns at 2.45GH
according to an enbodi nent of the present invention; Fig. 19 is a graph
illustrating the nmeasured radi ation patterns at 5.25GHz according to an
enbodi nent resent invention; 15 Fig. 20 illustrates the orientation
of the ant nmﬁﬂﬁgpradiation pattern measurements in Fig@é”g§nﬂﬂ3619; and
Fig. 21 illustrates a dupl exer according to an enbodi nent of the present
.invention. DETAI'LED DESCRI PTI ON OF PREFERRED EMBODI MENTS The ant enna
according to an enbodi ment of the present invention is designed for the 20
| SM and Urawe. Epelrantenspis euntesien, 2 displayczamdi203ubteth! fgrpons heVor®Fhicdihg ONS

h e ' | . A ' nbodi f th
orasent 1 genra it sy 3L iR i pb b Wi BBty adding

radi at i ngeepeadienlasaritemmbgcitapbeingidhentaidp aaitnake indMria d@ﬁ@ﬁhéeds.tﬁ.l% size of.
a dual - band aptenna according to the present invention nmay be no ar ger
than a siBple! B pgrRsRYicHArANteRNgH have silar pesfosmanses. Funtherathe sanidfus ependsi ng i n
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support frameg.| he. x- wi dt h- hei.ght ). pl ape Fi.g. 4 illustrates two
dual - band ant gﬁh%’spthggnroﬂ ﬁ’g?fg JPEF %f—gﬁ'ﬁéteﬁ’cf" ‘{]%bb%g%ﬁf&edﬁaawpa, €.g.,
subst ant i 50111502 bnd6GM60250hybelissPashdwh iimFids. 2 4 30Thé RlvatddviLardtéhnh REabsuY

pl ane) ogﬁhhe Su ‘?ort 5 WD 03/007418 PCTI'US02/ 16646 franme. Each antenna is
mount ed éhed‘Fgé %2 slptantenap At theslower Seqysrgyibandyily ioverrA-Fmitesindhay  foi | on

t he jpack Tl iSRIWR ¥ . ¢t n_antenna. [Parall el
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For ' examipneves by aholfhat (R LR Lvap BReEHAI amersse porpuiBpCapar derst
antenna nodedr€de the ilnpelaficoa titdywebandor appl i cati ons where space nmay be
limted, a du%lei'e?r?r?gdtoiFri]g. (’37[ atmei(lji;'é:rte%PPt' gugﬂgéndeén?e'nha according to an embodiment of
15 the present invention includes a ground plate 701 provided by the laptop display frame, a
metal support structure or other RF shielding foil on the back of the display. The dual-band
antenna, including inter alia, 702-704 and 708, may be formed of a single thin wire or
stamped from a metal sheet. The inner conductor 705 of the coaxial cable 706 is also
illustrated. The outside metal shield 707 of the coaxial cable 706 is connected to the ground
20 plate 701. The antenna structures: presented in this invention can be easily limplemented ona
printed circuit board (PCB).

Fig. 8 illustrates a general configuration of the slot dual-band antenna according to an
embodiment of the present invention. The slot dual-band antenna includes the elements of the
inverted-F antenna and additionally element 801 closing an outside loop.

25 Fig. 9 illustrates a general configuration of a slot-slot dual-band antenna according to
an embodiment of the present invention. The slot-slot dual-band antenna includes the
elements of the slot antenna and additionally element 901 closing an inside loop.

Fig. 10a illustrates an operation principle of the inverted-F version dual-band antenna.
H+L1 is about one quarter wavelength at the center of the lower frequency band. Increasing

30 81 (moving the feed line to the right) will increase the input impedance of the antenna at the



» 501-502 and 601-602 nmay be used as shown in Figs. 5 and 6. The inverted-F
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obvious to one skilled in the art in light of the present invention.

Referring to Fig. 11, an operation principle of the slot version dual-band antenna is
shown. In this case, 2H+L1 is about one half wavelength at the center of the lower frequency.
| Referring to Fig. 12, an operation principle of the slot-slot version dual-band antenna

20 is shown. In this case, 2H+L1 is about one half ‘wavelength at the center of the lower
frequency band, while 1L.2+2(H-S) is about one half wavelength long at the center of the high
band.

The antenna impedance and resonate frequencies in antenna structures in Figs. 11 and
12 are tuned in the same way as described with respect to Fig. 10.

25 Fig. 13 shows possible antenna constructions stamped from a metal sheet or fabricated
PCB. These including the inverted-F antenna 1301, the slot antenna 1302, and the slot-slot
antenna 1303, | |

Fig. 14 shows examples of slot, slot-slot, and inverted-F dual-band antennas

according to Fig. 13 built on the RF shielding foil 1401 on the back of a display. To ensure



. match of the antenna at the high band. Referring to Fig. 10b, generally
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rel ati onshi ps at the high band: -noving edge A up to increase the
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separ at i teanBnassbulofRF Wetlling Joil heve dbgiaBldteffibiedoy thd ik mitbieal BgAsh lﬂa et he
antenna can,  affect the rel atiaonships, for exanple, the relationships

obser ved 8Pt conductivitysueiharthatof alyminumeopesr, tyessiaregoklane as the rel ationships
observed for Acctrithg Rﬁd?lderﬁfbfdﬁg%of t-ﬁggfegén%rﬂﬂentgo%{, ﬁﬁambgﬁcf %génggseéagﬁgt i nvention

i npedance match for-a dua ant enna accordrng t

can be dbecatedon, dorreyamplel £0.6X¥HEETEKMCR. iTha GETBK PEPeubsiarhas, ifsth and

rel ati onshi f i.f ferent, ant woul d be obviogus to one skilled in.
(e by ¢ BRice s bR SRl R 108 Gremareabii Gome 082 o OHay,

oper at i oRigo1$ fainplletrafive dxampledf a\dakIHa08 aﬂtaﬁia-Mti@rﬂéﬁGE@Ek%’cfé 2 I

this case, 2H+L1 is about one half wavelength at the center of the | ower

f r equenc§oublesifled RGR, i shgwp; asinglosidedhPEB samalsobe wrel rRenmvingthe sttip os thet - s| ot
version = -t ' tl S, € w2HEL1 i s about one
el 1 v o) ERap R PR 8t B dnpni bt e AR RR v TS S0 & L2v2(rh )
i s about cendactivglniaterial,cbeexpmpld, coppent t he center of the high band. The
ant enna i npedance . an onate fre ies, in antenna structures in Figs.
O B 1" ar B 16304 1 SRE R Tt i SUR! cfine e 0F Faik and i basa . 30,
?5 Fig. iedpations, TeeaichhfhaRhaR: COWR bmakidi® varRes 4/di/R.aq Tt al sheet
or fabricated PCB. These including the inverted-F antenna 1301, the sl ot

ant enna 342.5GhlzycompletglyoThe?2:4SWR anterpcbandwidth atthaiGHabaldows exanpl es of
| ot, sl - | 1. ed- - t di to Fig. 13
butl 1 onCrFES RESHRNGY YR ¥ahdaty br Al Bend Mo Al BRUAR AR Bhmbli el o 7
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L5 Table 1 shows the measured dual-band antenna gain values at different frequencies.

2.4GHz | Freq. (GHz) | 2.35 2.4 2.45 2.5 2.55
Ave/Peak -1.8/1.8 -0.9/1.7 -0.5/2.3 -0.6/2.4 -1.4/2.0
Gains (dBi) ’

5GHz Freq. (GHz) | -5.05 5.15 5.25 5.35 5.45
Ave/Peak -0.7/3.2 -0.7/2.9 -1.0/3.3 -1.7/3.3 -2.9/1.9
Gains (dBi) )

Table 1.

Figs. 18 and 19 show the horizontal plane radiation patterns at 2.45GHz and 5.25GHz
respectively. The antenna at 2.45GHz has both vertical and horizontal polarization, but it has
0 a substantially vertical polarization at 5.25GHz band. The effect of the laptop display on the
radiation patterns is obvious. The solid line is for the horizontal polarization, the dash line is
for the vertical polarization, and the dash-dot line is the total radiation pattern. In the radiation
patterns, H, V, and T refer to the hoﬁzontal, vertical and total electrical fields iespecti\;ely. In |
the legend of Fig. 18 and Fig. 19, the number before the slash (/) is the average gain value

'5 while the number after the slash (/) is the peak gain values on the horizontal plane.



.the -antennas built of RF shielding foil have desirable efficiency, the foil
mat eri al shoul d have good conductivity, such as that of alum num copper,
brass, or gold. According to an -enbodi nent of the present invention,

dual - band antennas can be fabricated on, for exanple, a 0.01" GETEK PCB.
The GETEK WOR3EM: rate has, for 5 exanple, 3.98 diel ect (ACI/USOHESH#Nt and
0.014 |l oss tangent neasured fromO0.3 GHz to 6 GHz. Fig. 15 is an
illustrative exanple of a dual -band antenna fabrication on GETEK PCB. Wil e
a doubl e-sided PCB is shown, a single-sided PCB can al so be used. Renoving
the strip on Figeso hawkHptsd criRitih (tbp Vid) Brfedfndlfito ARLEHARNPET f OF mance.
The strip can be nade pr any conduct’ive matertal, “for exarrplne, copper. 10
Fi gs. 16meawrenentsshowvn heFigsdSundd9 shen b laptep ianperand tixt anglebShireeatice 5GHz

bands r i .epopgh 2:1 SWR bandwi dth to cover the .
2.4 Gz Egﬁ@%?%?ﬁﬁbg;ﬁ%ﬂemﬁé@ﬁ?% °? 1 SWR antenna bandwi dth at the
5GHz band (5Réferring 36Fgz} 1, using nsiual-bunil eiiteing 208 2 dhgiehaer eddaipryer, the band
can pe corral et e% covereefg. W'ltbh gptim zation. 15 Table | shows the neasured
dual 2 ban {PRFPENeLOARINIGALSITRYL boprdyiworcommynicatiens sysiemeean watkl e 1. Figs. 18

and 19 sEaithiBudip Fof iR ap?iicgaﬂgré%f_l&i 16W bR BRBIUElBfH @Eéﬁ% ad 5. 25G

respecti Vel@il' The antenna a has both vertic I'zont al
pol ar i zaRi46llz IBMiband andihe highsband fosTERE BO2.11a ay B NI band. Puthex combinations at
5.25GH# . ff he, | apt isplay on.the. radiation patterns
i s obvi oB’gGH‘Pﬁgg‘g}Sﬁ ‘8%?‘.3 F\lghfésmﬁ lcl)?m? gpﬁqg?ftg%ﬁ%é%ﬁnpﬁw‘ﬁ}”f‘zati on, the dash
line is for Hbdnydustritedlpreforrat énttddirehts 6 intb@atd@ahui Beid ddtéiRaifsy t he total

radi ati o attern, In the radiati patterns, H V, and T refer to the
hor ;(go nt‘gqu’p\?BPLE‘iaE%ﬂs’ ‘él‘ﬁf‘ott‘?ffl'gf“ ‘E‘P‘gg‘falnpﬁsa“}“df"@é#tﬂ@s Fahisaradepypgrsonsn t he

| egend ofkiftddin &?egdrﬁﬂﬁiigﬁ;l\ﬁtlllégoové EE%CH):B'{@ 8is RREPSE td gﬁ@%@% Qtlfaé ctiaﬁgésggak

average gain val ue / e the nunber after the
gai n val Deybpmadhia thepartioarembeiments of theGhizeRtiondisqlGied ¥hdh2areRithif Zhe52. 55

Ave/ Peaksc'ollae %d%pﬁ-?t%f 8{e]inv7€n lbl? észde%_ngd Q}ll t%'e %f)ple'néédz c'lagmgfai ns dBi




. 5GHzFreq. (GHz-5.055.155. 255. 355. 45 Ave/ Peak
-0.7/3:2-0.7/2.9-1.0/3.3-1.7/3.3-2.9/1.9 Gains dBi 8 WD 03/007418

PCTI USO2/ 16646 Fig. 20 shows |aptop orientation (top view) corresponding to
the radiatjon _ neasurenents shown in Figs. 18 and 19 when the |aptop is
open and t & QG748 bet ween the di splay 2001-2005 and t heP@44¥22686- 2010 i s
90 degrees. Referring to Fig. 21, using a dual -band antenna and a dupl exer,
for exanple, 5 inplenented on a.printed circuit board, two communi cations
systens can work sinultaneously. For |aptop applications, the | ow band for
Bl uet oot WhatiFRlafi®dl tsdb) at the 2.4GHz | SM band and the high band for |EEE
802.11 a at U NIl band. O her conbinations would be obvious to one skilled
inthe art in light of the present invention. Having described preferred
enbodi ments ofl, an pRLRG l, 0 l'ications,.
it is noted that nodifi fclg%?ghs aéﬁ)p\?g?fg%%%g%%%d%&gw é'%fs)ons
skilled in the artanele¢tiogipdisplay tesalabppoet fragecthi ggmdnﬁgat@dh&tﬁfg%idm&tt o be

derstood that ch t mbodi ments of th
hventi o di sel osed e 13oRd e el GBRling Bimdhe Sippos frammeandavent | on
as défined by the apqnﬂnaedfocbmmung&g@awmgafﬁmwﬁeﬂ nt P4 tis

clainmed is: na for i'ld]tegratlon into a portab pr ocessi
é

devi ce, ESWB?]‘]I‘?P‘?@%& seeand ﬂmalekmeawfirétsmongammnenf fon gwuhding heoundi ng
a conducbbmc@;gqmgcon@c{eawﬁwgﬁ@ gond radiating el ement extending
fromthe support frame; and 5 a conductor for conducting a signal
conprising a first conponent for carrying a S|gnal connected to the second

radi ating el egent d esecgr] f onen ;_ oundi ng the conducting
means connect &d t o the SN SEY A} b Avhgrein the irst arid second ra lating elements are

concentric with the first radiating element disposed within the second radiating element.

to 3. The antenna of claim 1, wherein the first radiating element is one of an

inverted-L antenna and a slot antenna.

4. The antenna of claim 1, wherein the second radiating element is one of an

inverted-F antenna and a slot antenna.

5. The antenna of claim 4, wherein an impedance match is achieved by
5 positioning a feed conductor towards a midpoint of the length of the second radiating element
for increasing impedance at a lower band and towards a closed end of the length for

decreasing the impedance at the lower band.

6. The antenna of claim 1, wherein the means for conducting the signal is a
coaxial cable having an inner feed conductor connected to the second radiating element and

'0 an outer conductor connected to the support frame.

7. The antenna of claim 1, wherein the first and second radiating elements are

disposed substantially along a plane of the support frame.

-10-



-2. The antenna of claim1, wherein the first and second radi ati ng el enents
are concentric with the first radiating el enent di sposed within the second
radiating elenent. to 3. The antenna of claim1l, wherein the first
radiating element is one of an inverted-L antenna and a sl ot antenna. 4.
The ant en¥O8¥°U#%i m 1, wherein the second radiating el eRERUSPHIGeHe of an
inverted-F antenna and a slot antenna. 5. The antenna of claim4, wherein
an i npedance match is achieved by .5 positionipng a feed conductor towards a
m dpoi nt of the length of the second radiating elenment for increasing

i npedance at & | oviEie daenela efdlaitnOyhe@inathe RS &l RBchdThdibies d6ReHark O

decr easi n\ﬂ)ét he lynpedancgﬁﬁt the | ower band. 6. The antenna of claim1,
wher ei n F¥Rstapalfydtangyersely disposednp the@ipgergfame s a  coaxi al cabl e having an
i nner feed conductor connected to the second radiating elenent and !0 an

outer conductor connected to the support frame. 7. The antenna of claim 1,
wherein the f9rst Eednteasooitlaimdi ftrthagcomprisingtasiuplerer @ns@taiad nsoibst anti al |y

| of. th frame WO 03/007418. PCT/ US02/ 16646 8. Th
ant onna SrRSHieh SRR b AT Een CLORB BB MR onont s ar o

subss ant sigdultgndousgipsver sel y di sposed on the support frane. 9. The antenna of
claim1, further conprising a duplexer connected to two comrunications
systens and the dual -band antenna for transmtting at two bands 5

si mul t aneousl jg 10xq mgrﬁ&@gﬁ%‘?’gg%%%%‘ﬁaﬂ%°ﬁéﬁﬁ’g%emnt conprising: a

conductive RF shielding toil on t k of an electronic display
havi ng an i nt egr ataenductive BErshicliingfoil dispesed oa tifecmdk phart ¢lenronictdispliyng

parti al | r Qs. le formng a slot antenna. 10 11. The antenna
arrangen%%@g%%éfegfa%%fﬁf‘l Yand emsmaz &b i sing means for  conducting a signal
conprising a fir stafeedipsrtienéxtérdingGRARANG bérdG 4 Hofe Phindla SaRARARLD tO the
feed portion and a second conponent for groundi ng the conducting neans

connected to the
10 11.  The antenna arrangement of claim 10, further comprising means for

conducting a signal comprising a first component for conducting the signal connected to the
feed portion and a second component for grounding the conducting means connected to the

RF foil opposite the feed portion.

12. The antenna arrangement of claim 11, wherein the means for conducting the
15  signal is a coaxial cable having an inner conductor connected to the feed portion and an outer

conductor connected to the RF foil opposite the feed portion.

13, The antenna arrangement of claim 10, wherein an impedance match is
achieved by positioning a feed conductor towards a midpoint of the length of the antenna
20 arrangement for increasing impedance and towards an end of the length for decreasing the

impedance.

14.  The antenna arrémgemeni of claim 10, further comprisirig means for
conducting a signal comprising a first component for conducting the signal connected to the
feed portion and a second component for grounding the conducting means connected to the

25 RF foil opposite the feed portion.

-11 -



RF foil opposite the feed portion. 12. The antenna arrangenent of claim 11,
wherein the neans for conducting the 15 signal is a coaxial cable having
an i nner conductor connected to the feed portion and an outer conductor
connected {o the RF foil opposite the feed portion. 13. The antenna

arr angenent PO m 10, wherein an inpedance match is aRGIES@H6HS
positioning a feed conductor towards a mdpoint of the |ength of the
antenna 20 arrangenent for increasing inpedance and towards an end of the

| ength for decreasing the inpedance. 14. The antenna arrangenent of claim
10, further conprising neans for conducting a signal conprising a first
conponent for conducting the signal connected to the feed portign and a
second conpoi&nt Thﬂm@fm&h@%ﬂﬁgmﬁlﬁé’fébﬁﬂ&%tWh?@e‘mﬁéeaééfﬂﬁé‘@P‘gﬂt‘P%t he 25 RF
foil opposit.e the.fe EL - ; The
ant enna S}F‘F{afﬁ 8 8?%?1{[ cag)?e %ngfgma?x%?er \%%%d&gog%t"ﬁg&%‘é%r% g%?ﬁ%é Sgélfﬁ}lag&terh e

si gnal i®nductdxinatted RtheRAdvil ogposite tha feed podioduct or connected to the feed
portion and an outer conductor connected to the RF foil opposite the feed
portion. 16. The antenna arrangenent of claim 10, wherein an inpedance

match is 5 gghi eygdadishnR aithigdeRBhiYE ctaith @0 Wk EiH us itpedaiiceaniatopn end of the
| ength of the antenna arrangenent for increasing inpedance and towards a

cl oSed embiendd tytpositienige h feed cortustos akanrapen rrd offrelgnstbof the antenna

arrangement for increasing impedance and towards a closed end of the length for decreasing

the impedance.
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