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Antenna arrangenent Field of the invention The present
invention relates to comruni cations systens and nore

w@arwioeikarly to an antenna and a nodul e for | BCERFI20G/050448

user equi prment in a conmunications system Background

of the invention The accurate |ocation of user

equi pnent, such as a GSM (d obal System for Mbile

Communi cati ons) nobil e device, cannot be determ ned us

i thelnformatlonfroma cel lul ar network. The
rapgament ne i ocation only of an accuracy

of about 100 300 neters in rural areas and 50-100

Figidrof the mi,ém.@.ﬁeas. For exanple, in a case of an
energenc_][lﬂcafl it is vital to find out the exact

| ocat i onlhe SFesat dfvartiendelatesios communicationsatysterns and more
f .
paitichRiry tb‘hri BftehhbriPa n?é&ulé?onpl%éiugé ﬁ&g Q?Igﬁgtégﬁ in a com

accur ossibility is the use

Pyt 8ﬁ$ ten) receivers, which offer better
accuracy. Hovvever, they are ex pensive and not widely
Backgmﬂﬂdfﬂwm\mntmjbl ic. In addition, GPS recei vers

do not rk reI| bl r at_all indoors and in can
like in D ASEHalp MW @ HARs CAURBIaNt: SYRls 3B1A | $M "(Global

Systlem mmflbblthamnmatnﬂ?é)ahbbkﬁdéﬁéet E&NdtbeSdefePinthed us-
i Stin

g2 gty Storh Kl BT AE apalo grables the loca-

pﬂlycai anraccupaayhef atqou’qoma@aﬁoot metdrs intrurail areby and 50-100

PR tish '&Eg %réés’ﬁslfcfr é%%rm;ﬁlgef?} 4 i 07 4hS lpél;ﬁ%l g&cc%)e it is vital to

t
BTBL e ks Sy i iy ool wml sl bt b help

10ithd sﬁg@sfasf@gpbygmeand especially an antenna is the
One of .the di sadvan

oS oi attt Bt ACRUMaM,oES RassIEnING 4oe RhEHS dGlobal Posk
ticrimg Systeanpremeivansawhich offeri iskstter e corauyl Hdli@ve@ethd? are ex-
é’éﬁc})ﬂ{}fxéﬁ n@é@%g%ﬁﬂ%@%ﬁgﬂ%@wwﬁq Eegﬁmtfrqﬁ g%;é Feceivers
dq pelwerkaietiablytaratialliindedrsand iernamyons dikedn beitgean thighobuild-

iRGS. vvork Brief disclosure of the invention It is thus
an obj e f theﬁgb sent invention to provide an

appar at ¢ 'BersB‘P ydsdpadd Bighmeavsacyrsatelite eesitioping sys-
tehefu:m;enahtgrtoat‘r% éﬁf@tlﬂg&ﬁ)rhyatélﬁtélrﬂo%ﬂﬂﬁ %yst\é’fﬂ ‘PJBef ®quip-
rﬁgﬁtr %ﬁﬁgut' ény m&/dlf’%qa?'tonsscoschgte%wpment Eseltg?j P only by inserting a
subscriber identity module, a SIM card comprising a satellite positioning sys-
tem receiver and an antenna.

However, the problem with the SIM card with such a receiver and
especially an antenna is the radio signal reception. One of the disadvantages
associated with the above arrangement is that the receiver and antenna are
inside the mobile device in proximity of a ground plane and other metallic parts
and often covered with a battery. In this kind of circumstances traditional an-
tennas are too big and do not work.

Brief disclosure of the invention

It is thus an object of the present invention to provide an apparatus
to solve the above problems. The objects of the invention are achieved by an
arrangement, which is characterized by what is stated in the independent
claims. The preferred embodiments of the invention are disclosed in the de-



clainms. The preferred enbodi mrents of the invention are
di scl osed in the dependent clains. The invention is

whamaa4es t he i dea of providing an antenna f or PCEEI2006/060448
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nobi | e device, the antenna being characterized in that
It conprises nmeans for receiving a signal froma
satellite positioning system2a first |ayer of
dielectrie material and a second |ayer of dielectric
material, wherein the nmeans for receiving the signa
itengent elaiges.par t |y between the first dielectric Iayer

and the Sl"héq}‘tﬁeﬁticﬁt %Cﬁéééa bAXGE 1déiof Enﬁrﬂi @éﬂ”ﬁﬁt@ﬁnﬁffor use

enent . of vention receljver

th n
ina Bebi davice, f@?rantﬁ%@aa eY chasacterizedin thak i comprises means
dort aceving\a Wighal drornmer dateffitd pbslﬂéﬁmgls%te?ﬁ foréthﬁyer of dielec-

AR thd B sccn Byplof UpeqiE TodiGhel werpytho means for

eetrivdhgdhe signallis et fleast peatly betvieerathanfirst diieleetnicrigger and the
|Sggg\m B%Ié:'ﬂé‘f E} shows a cross section view of a

evl ce,; ure 2A shows a subscriber identity
nodul e ald® @i a@/&rtta% ef the aEangemeahef thednvention that the GPS

PEEIVEINEAN e [éa Irf cREUMBRGS Mtéré&récﬁﬁéﬁaqrhﬁtéﬁmaﬁvouw not
the subscri ber identity nodule according to

,é'ntl on and its enbodi nents; Figure 3 ill ustrates an
ant enna structure according to the invention and its
Eriafd:lmni]:ztion:bgthedmwmgsstrat es an antenna structure

accordin I, nv nd i odinments; Fig
5 illust h&"s%ﬂ BEt‘M"léi‘ea esphacyn Sfftﬁiﬁf detail by

inmeegTst dfopredferded temlmdh@éntmtﬂﬁth reférghce t6 £he A@wBheéd drawings, in
riber identity nodule according to the in vention

and 1ts enbodi nents; Figure 6B shows a cross section
vi ew of Figsire dihowsbe crassesedtion viewdof @ raahiler devige:;t o

the i nvepid pd sa0dnhbivs aegﬁﬁé’drﬂ?ne?tléent@ 3“‘?1‘31@05‘{&%@“3 to the in-

non- radB&tl ng ‘r esonat or ~ant enna acco
VRERNR fae ita enkadimeptsodi ments; and Figure 8 shows a

non- r adi ngui’él 2B ShIdRsOk SOLSNRRLBACABM BE the subRcriber identity
' 10¢ rI‘et éggoramg fo tﬁe ?H\Pe?t?‘on ands its embodiments;

Figure 3 illustrates an antenna structure according to the invention
and its embodiments;

Figure 4 illustrates an antenna structure according to the invention
and its embodiments;

Figure 5 illustrates an antenna structure according to the invention
and its embodiments;

Figure 6A shows a subscriber identity module according to the in-
vention and its embodiments;

Figure 6B shows a cross section view of the subscriber identity
module according to the invention and its embodiments;

Figure 7 shows a non-radiating resonator antenna according to the
invention and its embodiments; and

Figure 8 shows a non-radiating resonator antenna according to the
invention and its embodiments.

Detailed description of the invention



Det ai | ed description of the inventionAccording to the
mrror image principle of the antenna theory, the

wa@ndogosr2shoul d be 1/4 wavel ength (in case of PECEFERES/050448
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frequency of 1.575GHz about 47.6 mm) di stance away

froma netal or a conducting ground | evel or other

metal part(s) to be efficient3 In one enbodi nent, by

addi ng carefully measured dielectric material |ayers

on both sides of an antenna elenent, the el enment can

be di st af6earding:¢a g naisor jmage rprineiplersaf theantesna theary, the

ARldre éHiﬁ.:I@Bbeﬂg %eﬁfegésr@tlg Ircugn dﬁsbrﬁgh? mg qﬁanlﬂquf 1.575GHz
ﬁﬁévi %‘?@e Mk distancRLawAY drom o1t 3 CORPeting: graunchigvel or
bthexmpetab patis) de beeffidiente 2G (Generati on), 2.5G 1 3G

o cel 1 ur B Orfe Bttt o5 e Fadil Mereupdghdioctit materia
tayiessioer bothheidgstefi #r candemna elerenin dhe dermenbcanfbe kiistanced
mtﬂoﬁ.c%ﬁylfﬁﬁﬂ 3R rhéG) papey m%a?'\%‘kﬂ'@?th%yéﬁ%ﬁﬁaaéfﬁc@ﬂ{ without

evant e |1 nvent] on,

ng&!'lg ihPhysical dirmepsipasi: esnagiallydisibickpess.st andi ng
t he i nveThé eRobifelidéies BRI inventdlPahd iRermBédithdristtan be any

B e 7 (BB 6, A bR oo, 1 con be

gid. faemebile Istatibnofa calltarmhobile stationya d)ﬁﬂﬂuﬂﬁdtdﬁ@@b&ﬂﬁputer
' t
THESHARECS R 3 SRR TSRS 10 e Brmmunca
i@%ﬁﬁf@m%ﬁrﬁmmantmﬂhagnwmare andrthierafarerthey are de-
T
GERVIAGF iR thi ther Bvebiiprheanbe ARBled i giflesertsiad of position-
ingnsysaélhs andssztélitel §ysltém9 amhletottﬁﬂéreﬁﬂ Rirﬂﬁﬁfﬁommumcatlons sys-
5 BhE PRBwBAlS il BERIATRE Bt Eabeh shBEheA pBRvORS or com-
bivatien tyereef and/or tnwirelessidata transmmission nétwosks, such as %ﬂobsle-
ention an
(PRt BT adt BR6CLApnt ffortal O1 |
i dent i f yF@mthesifysptippand its enbodiments BeSIM dSubsaiber Identity
D‘I@ﬂdle} rcatd WahMbe H@ﬁﬁétﬂ s’t@'bes"si keed 'r@ﬁ{ovbgﬁﬁhééﬂaﬁ@qmoe?he user

%QWB%”EHQ" aﬁfﬂuﬁg @% Fﬁr cfir l‘%’;‘ Eﬁayt@n QVFFHOE: aneipbarment of
taeliasomenmication ared/6obihensectnity rﬁgaaéil Wg&dtﬁm However it is to
B PRt S CaRl REE ARG ok R SRS EmbRRIyerts can

it dors spivhave @eoabledoadereilmme\mnhscnlgemme caml &invbe e.g. a
SV SakP8Fa fUH!M (l?rgbé’b%ﬁ 5085 E'@?Mﬁg\ﬂd@ﬁfé)c(%r& fhe bfucture,

res onse t en tity I on reques

the; sizey e p ﬁ'&al:@m&flﬂlonﬁaﬁhmgf‘é and mﬁéamté\ﬁérthe earchean be
as Hesatbedras fillbwat But the9 BaBeiiéd Affckéhtidiesi nf or mati on

of the 'E (Yessop in the SIM card or working with the SIM card can con-
trol the access to a memory of the SIM card or to a memory working with the
SIM card used for the location of the user device e.g. in response to the iden-
tity of the location request initiator. The control can mean e.g. the prevention of
a location initiator from getting to the information of the memory. This means
that in one way of using the SIM card there is no direct access to the memory
of the SIM card although there can be one. The SIM card can also recognize
the location initiator being authorized to get the information directly from the



that in one way of using the SIMcard there is no
direct access to the nenory of the SIMcard although
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| ocation initiator being authorized to get the

information directly fromthenmenory of the SIMcard

wi t hout any authorization regdests for locating the

user equiprent. It is also possible that the user has
given for sone or all per sons and/or authorities _

m%fﬁ@l'ﬁfh@f thea SlYncarsk wetﬁeuu any authorizadiont requiestsnfardogating the

lBer SqMpAI., I@i’é‘a%b%d%ﬁ:létﬁé’t’tﬁé'ds%‘? htaérﬁ?@én Rfr%%frﬁ or all per-

S60s BRgRr GrtnoTies resLibpgrtonog lap Hireg asceaR tafhsmsanory.

adapt ed ThefSIM tardican elsan?e léi ssleamdd t@rﬁﬁefﬁ@oﬁé@ device offer-
.mobi Le devj.ces,suc at

it ol BrélectioRin rgieuBR Salife ERANCE RS A 3iké pétsart

st ati on The &M sdepranalshdesgdapted do fitHe differsmtkindsabf user

gaﬂiph‘?ebl ’It gi g{?faéré‘ﬁldklﬁﬁﬁstﬁ érm)ﬁé’ dgﬁ?ﬁ:é@ts%ch%ai WH W}%erted e.g.

1ie/a copentionab gelvlar inaebilg statipp Jt @Fﬁ)adﬂﬂ!/tgrﬂ'@oﬂslﬂlmecf the
BOR@IAITNG) mebile RticRAM®BAGSe Wb idperaidTof %bﬁﬁbr ﬁl‘éé‘ fdile sta-

ration of the invention and its enbodi nents
8@'| c(s), the progran(s) and/or the application(s) can
be in t hEhsl SIMazid ¢an alsuneompaiseoanddor rbd he ddodpeeatich with

RRALELahditt BSKuBAToRErATERG: 4Pt A cBR Rl e op-
pratioandb therdmientionhand st eaqunnenmoﬁme fogie(sy. theapeogram(s)
ﬁﬁ@oﬁiﬁ@'ﬁbhé‘ﬂﬁﬂﬁ@abhﬁ% il he S ¢ ’cPHi'ﬁat I[:n &rf‘Wth the

g‘ﬁ\r‘] Ep @'aﬁifﬁf %eywq{b b@hlé’aéieg % &M eardy ﬂ@d/l%gﬂ the user
equippranib for cErtying bat mhﬁerﬂr@ﬁm it9 8nfYodiriénts. The k‘;ﬂppllca\tlons

B3 Retes i 2at8 e SinBen APAIRAI&Y or ooessor . h
pr ocessdnsc)thef wands u&ErSIeM] capireah cm%nﬁ é%;adeﬂ; a program,
car E?A%Hgathb%r@fﬁ Idéa(tleeWkéﬂ% 86(?[’&"%?6 Z)?Eh? HE& ghfbment.

Thpgthey whete pmﬁﬁssmgyoﬁﬁwapwmu@ dm andtortthe aurend docation
&4n bé fd@né%ﬂﬂir@ GPS éﬁlp ahe tﬁé‘ rSlI@I’Bron&ﬂir' Phe ?I ct,éls%or(s) of the

plications
fs?‘%fr L @f@d&qt rlﬁ‘?"ﬁﬁf"&?h?rﬁ? Cuitipa e ey pamalsede used.
SI M car dTle 84Mrcard eantdiso eempﬁeelmwemu graysrogrein, fba\sandmg

BB e cafine Sfiai Ehgefo e AR o curn

Iesation abthel usesequipmentocat i on Center) server. The SIM

card canrhe yui4 tagﬁl S%b%@pagﬁﬁfcﬁ |oﬁ% %59 ﬁkﬁ i l%caggﬁ infor-

the invention an card can
matien yeepivegh fony the Y qasd @me/or from the server in many ways. The

Java application can get the location information over the GPRS (General
Packet Radio Service) network via the MSLC (Mobile Serving Location Center)
server.

The SIM card can be virtual or separate, stand-alone card. For the
invention and its embodiments the SIM card can be partly or wholly fixed to the
user equipment or partly or wholly removably insertable into the user equip-
ment. It can thus comprise one or more parts. The SIM card can also have dif-
ferent sizes, thicknesses and volumes. Although in the following the name SIM
card will be used, it is to be understood that it also refers to different kind of



user equi pment or partly or wholly renovably
insertable into the user equip nent. It can thus
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different sizes, thicknesses and vol unes. Although in

the followng the name SiIMcard will be used, it is to

be understood that it also rebers to different kind

of smart cards |like to an ICC card (Integrated Circuit

Card or to a chip card. Wat is inportant for the
caBle i to @n GG arde(integrated HSircuit Cagd)aorriei@ ehip card.

\Whét |9flﬁfb6ﬂﬁﬁt fdifftﬁérm@érﬁlbr{ 86€H¥¥m frfég t@ﬂ;t fﬂé‘i‘?ﬁ is §'fodule

enn d ot her fun I ona ks
P’@i‘ 6e$ cgE}rﬁ%[{n%pnfrgpewgggpﬁ apfen&  assi stl ng the
| ocat i onThg arftetiriee efamemtranmd othHﬁliﬂnétlml‘ﬁl bRitkE&anreceive infor-

SR o ety Bl 5 ORI o . hus they

§an dQG ine eomﬁwrtlﬁ:aimmgltb;&geaﬁPSk(QluMS?@ﬁtlomny | Spatenm) or an

lwlﬁggrgﬁsl)tg eﬁggr vice)_or é%hq@é%&ﬁ&ﬁﬁjs t systems like

'hd&ﬁ\ﬂsamt?rw%teahﬁsm@mla@ AsdcRanging), e,GLONAS (Global
m@aven sSstefiite 'Service) bR GARRE E®f It Whigthbé %&é@@ﬁﬁdtﬁeomodule

B soferisGipor TR Ietbieds Zhols Ata as cachGrRsh is adapted
teeige dlfﬂmﬁmmmmsﬁtems arsd/oofrequasioddd.i t e
0
Potver ol énah N, (e b ciratSisballon b8 mAf device can be de-
taatediBy ising a @Ml@p@sfthmag Aystem,asucinas GRS aratbet radio re-
66i0eP6r Méﬁéhﬂ*te? hﬁé'@l"é Fedé'ivértcaﬁ% @iﬁb@g? 4 ﬁ‘?g Q@I t?a

separ at nent . t he ant enna an
of pt he u 'é? ng r@eaekﬁmr@@ aReat cam bepydthin H&e msiénle/@f it can be

providedsas i $&sareted sbmpohbat. K186 ithé \antdénhz0hnd/of aﬁgﬁi&m of the
(S i 6T B8 vl TG thel Socaher Upitif i 08 erlRg Sensitv-
ity akthe system qubeemcmsmbcwhpamd tosthe situdtion. whére both the

HRRIEF o, AAbrtdin? EROM HRNBale® TAR Al Gy O teltiffrethe use

h gh accuracy satel posi t1on
‘Pf'R%NGPS" ‘P‘{lﬁ%tl onality to the exist ing non-satellite

posi ti OnTﬁkgirﬁr)éﬁhémanH' |i%eerﬁ98dﬁ'f’e$|ts '4$€ baBey 'dﬁ"fﬁ@tldea of adding

S a8 e Frtele BEHbRNDocEladn e SES: aimationaliy o the exist-
ingkeonA&itelliten pbsitioniBg ystend, like ndn-GHS,i tsehlegipgPAsH Witifout any
ARl KRS Ao g Rl D005 o 2chbb o vt
mdeI%@k%M%MeéameUn it 1t i sisoopossitle to agert thee high
é&@fra&ﬁﬁaﬂeﬂi‘l?@b% feﬁbﬁ g@%)%te%sﬁj i) aﬁﬁ d[Hbﬁ{éjﬁﬁétlr‘?d‘@atelhte posi-

Lnitidative or can be
tiqlling systom %era?ql’f*ﬂ’ménﬁaerson or a service. However,

before tlhis pbisiblePiiat tHe Uschi@aRXNbeateMisMRIY pB8itieAby his/hers
éwn |an attve or the user can be located by the initiative of a third person or a
service. However, before the third person or an external service can locate the
user equipment, it is possible for the user to accept or reject the external posi-
tioning initiative unless it is generated by emergency services with an authority
to do so by law, or by an application or service, which is authorised by the
user. In these cases the remote location request sender can be authenticated
by a positioning application, like the AGPS application on the SIM card prior to
requesting a positioning subsystem, like the AGPS subsystem to generate the



user equipnment, it is possible for the user to accept
or reject the external posi tioning initiative unless
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authority to do so by law, or by an application or
service, which is authorised by the user. In these
cases the renote | ocation reqfiest sender can be
authentlcated by a positioning application, |ike the

GPS appllcatlon on the SIMcard prior to reaﬂgstlng a
d@ﬁsﬁfloinoq'ﬁtﬂg be gsshantieation kantuse digita signatyea 6K or other avail-
Wéé&tﬁetdiﬁhéﬁﬂialueﬁ rﬁé’théds 16 eoﬁ#éhﬁatdc%é $ RMHPRGIEE subsys-

t PKI , t cure
T RS The rticaliod snopise e uEed dar caniraling the ac-

AEBSingubdhe Iomdrun&immt@hl foy applicationshanhingedn die S or mo-
@”a(z.{elf\)’ used for controlling the ac cessing to the

VO i nf or mation for appl i cations running on the
SI M or ndbel SiMguodde e alsiocomgrse neansafarocantrgiling ¢he ac-

'EEQQ%OEH& Gélﬂﬁ ahld. Wh?ﬁ%nﬁﬁg&ﬁ?ﬁ:r%sﬁ@ﬂ*r@oﬁéﬁ i8 Yeceived, said

dat a. qul r

mé%%%%n C‘gﬁ%th%eaaaty foanse ﬁ@@(@rtth% righy e gebsaidepesidpning data
tlaged ide.d. ahg Qﬁeﬁtﬁy d)fﬁﬁé'één@@i‘ 8 tHatidguaRs qchePSllﬁ $odule can

d
1B Ba R Y p g oA ey s arpTalap @ Teo M miedule can
taimsalmslate)me IfmatISh Mntbtiahsmit amgﬂiheocmxa'tjmdt@s & theeinitiator of

MRS LY, 0 JINEeaH %a'? oo 3 IE el S hE kP dsVie for the ac-

captanseof dhe trﬁﬁsm!ﬁ‘@ﬁord aiédﬂtﬂ the ac ceptance of the
transm sgjgfe qfslﬁﬂ@a%@ s@étﬂ)‘r'lr\ﬁ 'kﬁi@vx@mFéPi?notitle device
On VI .ew, de V|? evi
ISt PRmbrises of g arannc AR 12 gfme obiesisvice. et blane can
bble:g @ hwatellic dayereplang. or&vW@Mth'dlﬁeHeﬁVQ&??‘ @ha@la@es in the de-
Si 7 in the
Yk arhlubh i hd el bt Jo ' 5RAGRGT 10, T Aot Hebice. it com-
WSM @ndavteora 1-6 afdhe pnobidss devicantad rea battéryol-3. Hehe Figure 1
éﬁoﬁ‘éln‘:@lenf&@ 4 bé’écb?t'j Kﬁ ]to%he |H§exﬁi091u5 d Jisd éﬁ\godlments

ows an nven I on
The elemgat fdnean ba Iﬂeg ahersiM card4 aadnt ean be gisedifer maeiving RF

@hfdls foore dlﬁ%ﬂ@?F gﬁ@itléﬁiﬂé é‘y@ferﬁflﬁﬁée ﬁbﬁ'gtrgﬁfshazélgg?f‘%?slﬂétﬂﬂb sys-
er
i @%eﬂﬁ'%% POSHPRIDE date & deast t RGriholes reseansRy iq gald signals.
Zl'lhelejemtanpeam Icwripgmsed%lb@@@eiverﬂra/wmitter tﬁ?ltc%n t?'eﬂé{nbedded ina
Y e a

YAE8 Aof AT LSl ] SEBREATTuhI) v,
shewi én the Figurs 81 theeelemeahtsubgciibenumellulefs) is ypiealiyrinserted in
’EH@nﬁ'bilé’ ‘Rvike |h'ﬁo§rhﬁl§e?;ﬁﬂ1ﬁ§gﬁﬁﬁ& gtgéjf e TRO44& &aaer{t% I)/r covered

g pi.cal Iy |nserted In ce1n
; trhd pl ane 1-2 and potentially covered by a

bat t er y 'Ithé deVice dtRERCINRALS tybiCR TP pantedRiircalt boapd (PCB),
glreI r%)ﬁ%sca'n g'r%e%? grou:gdp C@ﬁe The structure and measures can vary
depending on the device model. The SIM card including the antenna and being
0.76 mm think, may be located in close proximity (~1 mm) of the ground plane
and other parts containing metal, like battery.

Figure 2A shows the element 1-4 of Figure 1 and it is named as a
subscriber identity module, the SIM card, aithough, as stated above, it can also
be another type of a card, a circuit board, electronics and/or software that can

receive data from a positioning system and/or process said data for determin-
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electronics and a netal ground plane. The structure
and neasures can vary dependi ng on the devi ce nodel.

wab@78kvkexard including the antenna and bei ng BCT/812006/050448

think, may be located in close proximty (~1 mm of

the ground pl ane and other parts containing netal,

| i ke battery. Figure 2A shows?t he el enent 1-4 of

Figure 1 and it is nanmed as a subscriber identity

nmodul e, the SIMcard, although, as stated above, it
¥¥npasitionipg datatand/ot ppaveying pesitiening datec Jihe slement 2-1 can

ebﬁibhfsérbfcén@%@”rﬁéres ﬁfddwése wiigh GMbé! Yéted@baufésom inte-

/or rocess sa
S&ﬁﬁé %6@ f"&ﬁ] H'&F 2BnRfP6PSE GRG S TAgre independent or
pieirgliated hmoﬁehs. Tﬂibeelememam ZoinptisesCOTE br $RorRf coMacts 2-2

hd BB, TR Bt Sy PRt "Daeht Got oL et 23 can
r&ecireidebeargewith dundticnsr foe Irecaiving Lanel/ootransiliting signals. The
BlefhEtio-3- égﬁﬁﬁﬁﬂlbscﬁﬁ‘er%'h? t)?Bes”Bf Sighgidt ﬂRé FRﬁ (%a@f&dlf.ﬁébuency)

ransmtter ansce er ele

gggé@;f F éﬂ?rﬂzﬂﬁil@;@ l%reeueafey)tsmﬁi$ @ndlj baseband tsignais . to and
frere mme(ljiasandﬁamsbr?@ts Wl'félinégtréhs’i‘ﬁ %lsﬁ)nslTlaﬁd %é‘éTeéRFgglznétwork
eren
OB At 3t atthd e st dBnpiae 5 ¢ -ad i Slemient, which can
adaptatos diﬁederhtaﬁebmmbies gmaienotz—;cg ast 2»4arTIth|é lradaip‘tmg aneafs can
L SSi ' ' t [ . area
SRS SHEC ol e S TDRR A ol Sdidank gl 24 can
surpyththenanteneagiemenihn2-Shwhelly erpartlyt Shelidyers ean be such im-
f.)léﬁiéiﬂé@ bt dnsori’G?Qi%Qﬁ tﬁ? a%téhn T%]é&eﬁ@ @%ﬁr&g%éﬂaérfﬁstccﬂglectnc:

e one lelectric ayers
lavel g '{?PP@HO,;%& sido of ﬂa%\ﬁnmnacﬁmeﬂh@ arangacha seeand dielec-
RicJayéxo(The dielgotrid layerd bﬂn'él?@{b% @ﬁlll’oﬂ)ﬁl;] gﬁ@h dtRér. The first di-
e, 0 e te
QLEMTBgEt Adtfibe b SEfond| Mieding B el Ra Bkt B il ephiach with an-
other idéelegtrie maiedak ratht condmtmnmaterml switlo igemii)isetating mate-
41 Rl LG ook A RhoRE b aeB Tl ahbhoa 2-10
GRIt GANNPEEE | atenna elementsc2nd and @da@tmg reeans 2t4.w hé reeeiving
wiebas ceh ebb%:!e[ptéd i theV%lét'ihlchﬂﬁ %ét@ﬂté‘ﬁéﬁﬁ?ﬁ&? sxstem

Bletist S pL b difRsie et e beiadaptod,o the ieanensy gf the sig-
maln conprise antenna el ements 2- 5dan$| 3df\2t|rgg Ins:ns
apt e
i gnal TS ORI BEFBERERE, R deiiaTiie iRptenita can
ks eoyieated taithel eeciricel grayad contact b asdyscebkrtidentitg module.
frequenq:;{ IPesfﬁivﬂ; Hadro J@%c@r‘?%'oﬂ n%dﬁlgﬁdégrdmg to
ransc r re

Il" ative to the antenna can e connec
' el ectrical ground contact of a subscriber

i dent it xFugmréLB Rlusfraf@drsh aﬁeﬁhﬁ%d&hérﬁétlﬁﬁﬁéé}% AcDting to
tﬂe mventl%lr)\ aur{de it &mbe % gnts The structure can be named as a Symmet-
ric Dielectric SIM Antenna. The structure can comprise of three layers: a bot-
tom dielectric layer 3-3, one or more antenna elements 3-1 and a top dielectric
layer 3-2. Both the bottom dielectric layer and the top dielectric layer can be
made of a thin ceramic or other material with high dielectric constant andfor
low dielectric loss. The dielectric layers can be made of same material or of dif-
ferent materials. The thicknesses of the dielectric layers can be so designed

that they equal to 1/4 of the RF signal wavelength in the used dielectric mate-



Figure 2A. Figure 3 illustrates an antenna and the
adapting neans according to the invention and its

weewodsitent s. The structure can be nanmed as a BYIREDO6/050448
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Dielectric SIM Antenna. The structure can conprise of

three layers: a bot tomdielectric |layer 3-3, one or

nore antenna el enments 3-1 and8a top dielectric |ayer

3-2. Both the bottomdielectric |layer and the top

di el ectric | ayer can be made_of a thin ceramc or

digh dhusrmaximiginghensignghgaineThe structute 3s1.ah2, 3rdidoes not have

v, db @il Fhétafic! le%the?hg_dﬂnﬁl Blahk! Gut aY ean élﬁs-ﬂ'ggﬁvé]?d@se the

f | f t mat Is.
Sho i lalE 576 oF the mabie levice(=d iy GWY Grawndplars.
desi gnedABrmresdlleyheqtrabt_ut'?z thfz‘hménﬁétﬁeaﬁlﬁesélt@ﬁ%nically large in

s | e CLTII mat er.i u .

VB B By ichll shiB ehed siiafiTh vy fie., e uiing the. gesired 1/4
wayelength distance, Fofrothe, mital Ipartsefoamaximam gaine Hogvevendthe di-
Sants lorth PRCEHRERRY] S o AN A o o
ABtanNna caneause sRie redugtion fithe peHfoaanesof the antenna. The an-

tdriel eRma! dah ber el 88 wpkhuRirbult HIRAYSIX! et bitbrd™l7 can
in,volunme, and fulfilling the desired 1/4

nal |
&B\’%’Itgﬁgﬁ"ﬁ' '€t ance fromthe netal parts for maxi mum
gai n. HoWbeetructure afithel @teénna chnde efg. thmonepdle, a dipole, an

' - . S| size of th .
Rl S Pircs, a BaCich < o8REIERIP Bt BB APl g ai
farentradiatien. patiesns and devalopedfenand aset aithauoBilg devices.
the circpjsh sHeabp n%r%-layé}e?ﬁo%&ﬁé 823563 E@Yeerrséié‘%tructure.

ructyre. The struycture o e anténna can be e.g. a
ﬁaﬁ i€ CoyeHNg SRR bes:g; farfackagding nurpeses and agalbstiwear.
a cer am The ainfermadand B RF waristeierRafvbdlintsgrétdd on the same

APl P e AR L R 0 Seper .

tgag@ateg-czh'cuﬁaocoommahmstruct ure. The plastic

Sgn ot gare #9utos 2 ARTIERONTPHR SAERRE AlEDs aggording to

e inveptiomend ith emiodimastss Jie: artepnatelamenhdetandetive circuit

Byt i syt Wi ity by T RGN i e

£ 54me rRott 4 {0 i e QiPagiEnmateis) @srier delasaic material

#-+e ddteoratively tHesleagtyodt gwnamenﬁb @l@ﬂ_temtwem glbelaﬁgér dr dhorter

. . he.pne i.ntegr

{0, @01l B e G Lot meRial o8 CartBhR shoment gaa be sur-

rosingetl by- dielestrichlayet(sp4<8, ef-3 @ndi thernmihale ishiuchaetdam be covered
#i tdyer &f Blﬁsﬁ&,' la, 45 the #IBS%HBQF id\éﬁh%lrrﬁ’@?ufteﬁ%ﬂ{ IF% g)vered

|
e antenna el enent 'can be Ton or s

t ) er . .
aidggstpastiainiy at lepstens lavesok p%éllf} ppReibhrexoiuding thereantacts.
can be STHg gesiiRl plane 4-6 can be the ground plane of the device or a

plane attached to the card.

Figure 5 iliustrates an antenna 5-1 and the adapting means 5-2, 5-3
according to the invention and its embodiments. It can be named as an Asym-
metric Dielectric SIM Antenna. The structure has been adjusted such that the
top layer thickness and the bottom layer thickness of dielectric material are dif-
ferent. The adjustment can be e.g. such that either the top layer thickness or
the bottom layer thickness is exactly or approximately 2 times thicker than the
other layer. The thicker layer can be e.g. % of the wavelength in the dielectric



by dielectric layer(s) 4-2, 4-3 and the whole
structure can be covered by thin layer of plastic,

wa@2eb7/045735 The subscriber identity nodul e can PET/FI2006/050448
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covered at least partially by at |east one | ayer of

pl astic possibly excluding the contacts. The ground

pl ane 4-6 can be the ground pPane of the device or a

pl ane attached to the card. Figure 5 illustrates an
antenna 5-1 and the adapting neans 5-2, 5-3 according
featerial whilenihieothighnesst of dhe ctherfayer remains as Yaawavblength.

Based ASIHG MRFDT ifdgerifdple Cthid Mr&'?%@rﬂ@ﬁl can! Substantially cancel
t 1as b t ed h that the t -
i 555 EAatith of ieflecon frarayare okl besanenhn ancbmake it im-
murth bfﬁme&rrtq ntiiefalfpﬁrlsnin thl?a'heidédjt E-St ment can bﬁ e-bgi t
t I er | es oL e
Payer  t nioEr e 88 b Sin dEE Baflc VEre B, 875 The
Figurr @lsq shows the battery 5-2wad. theigeownd pleae 5-8yer can be
A : : . :
W] ot pstedt ofiah GArBTHiEnhd dictfiefil, & BRICCHAERESAY: andior o
ReVLPLiRYDY reparr GAN: b Usetrier datﬁﬁé andrrepeivpltbe IRRi signal(s).
aTeRSTeor Slemoht gah A abMERAtc layer & wdfe ¥ bOFigure 6
r e | .
Shos salfh 2l iner SR mogiie dnd & Giasy Raptcn vgw aing module.
Jheuotagule dhh abmpribes lsmfr oosndednbse @oatddts ¢-2yahd a RF re-
2 2 . t = (. and,
SpibertiansmMaf cloithto 8, Thodofe Hls Rihblide. of dieRitic layer(s)
B4 feground riare B¢ and oneLmaersr cantacts 6-2 froom thea8iMtdand to the
pRAMIIARe CBY tAR $tARduieCa gsl%gﬁgfm@@erh@ﬁ?bé(ﬁ be"YdEmented be-

I LT esonat or can conpri se a
ﬁ%?%laﬂigei)dfeé ﬁ? rl%!?%r( g the arpund plagies Hohis aBtena of Figure 6
Sﬁbbemgmmd a$ erNdJn-Yadiaﬂrté@ Iléle%tiﬂat@_r %QiSSIfM Q@itdrifa. vi ew of
t he nodu).e,.. - conprises ne or  nore
cont act slln6mks gﬁ‘g@ﬂﬁé&% r%%qqﬁg% ?Isﬁg?ﬁﬁﬁt‘g 4§ used in the antenna
glements andisatin ¢henSIM casdiim cenjsinofiordwithethée mhebileagieviées ground

;an 6 C -7
Pl SRR GBI e e RGP AP ot
be fesenaionelentriinithe SNBneiek carmhe ieepasitiveninduetive or dielec-
tiet Mherconhectbrete e ledohatdishentin thBSIN e4vacdl 858y be ar-

The antenna of Figure 6 can pe _naned as a . ]
oA natfangare 6 Bonedn. osihe aihes dments ienihe mobile de-
¢ob gdourehplaneré28 aisabdne oehmrer&ilh/ﬁc&dic@ngmﬁ 6-2) g-he
ant enna [Nt ca in_conjunction
w1 bt e o prrugdeier Tn S SIMFERESa Tt Shadbet Sn the
Mebie deviceaground tayer & nesonaitemwith siffficiertly dsmadhtbandwidth to
Bk i i ' i
Lo SO R BT Y o GG o g whon
lpgateddn . gAt Places inthe:phane he SI M card can easily be
ar rangeThe résohatdr slemeft LS e iRCEApULIthVe 6NPedhB8étive cou-
lems%, L. e, t(r]:e m)bll?de . . .
ﬁmg with 'the 'ground plane of the mobile device utilizing an electromagnetic
field 6-8 in between them. However, the distance 6-9 between the resonator
(the SIM card) and the ground plane may vary depending on the model and
mechanical structure of the used mobile device. The values of the distance are
typically about 0.5 mm - 5 mm. The distance 6-9 between the capacitive ele-
ments are affecting to the capacitance and consequently the impedance, the
bandwidth and the tuning frequency. To decrease the detuning effect there can

be arranged dielectric layers 6-4 on both sides of the resonant element in the



vice ground plane 6-6 via one or nore SIMcard
contacts 6-2, 6-7. The resonator elenent in the SIM
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| ayer a resonator with sufficiently broad bandwi dth to
work wi th nobile device nodels with different sizes of
ground plates and when locateld in different places in
t he phone. The resonator el enent can formthe

capacitive or the inductive cou pling with the ground
ﬁ"ﬁh{@f@f In; 2dditierbi byeselectingmaterial withghigh dielectric constant, the ef-

PARACHT PBUAAtIch bf Thél distBnt® HRWVEBRhE Meéﬂgm Ff&s ground

t E%‘ di stance 6-9 between the resonator
RiAne AR GF JeRANRI08 REMAIANGS ol BErTe0HES o tarsopiahie level. In
atribrieoius) thea besdridi pistaklager thAR besgilangdd ke tie GiNecard, to the
RO Tl 640 ol bR AT o B
ment s ar &éhafresenatagcamn atsoebe withoit coupdingrvdth the ground plane. It
SRR g8 R R botween o
eREnBadBRUbef terreegiver anditetarpend &f éhe Siicasd ansior a filter to
%ﬁ?i 12% I‘é&i\ﬁ#fﬂ?ﬁ?ﬁtéﬁ e(zfg!ﬂlﬁdi?ﬁ ﬁmﬁ%rybﬁo?)e lfﬂgé\-tl the RF fre-
ﬁgﬁgqyaﬁqr’relﬂﬁén g'fe Qw%d?qg?%e{‘%mah'%ae €t he di stance
bet ween Figaredl Warat 8 shot afrmrgn'a@ia‘(mgn:esoﬁawﬂ atfrh‘%'llna according
ner n r C agcepta
8l 8 TR E e 304" 8B P anvons
aamn &ﬁgmrgspoa Ffﬁ%OlEtM chewit 7t4 tyned aomrldmgjm/tlt&armaih/&lﬂ-G fre-
QehdiewRhinGHE bahedidthid? the r?ééi\?egr,r‘s&lﬁ‘eﬁ:tét?fo R ¥dcBiver antenna
so be w thout coupling

T t
P 728 ane) o g GppunsLof The @aRile devise T awpich ans bRysonnected
vietho SNt ccmt?ctsifz-tzﬁ &7Go tﬁenﬁ@mreegewiﬁe'bgrmﬂg pFa'fﬁ%t1h-2, 8-6. The
], 0 e re ver.,.an e roun Q e
GERRRR il oah b £ BB SSFUBIRR 1€ peSanalr it can also be
peyentad 4$ adiltedinggn&ais,pe.gcbarsd pass fitter. (The gibunds of the re-
P r l: e [xO | .
L0 Sheomr i) HRCSHPU HAF G ShodBpd ) i, prrec
gioLaAn %%r%fﬁ@mbn@ He3i whisht ¢am barepninested to the ground 7-1
GaAgiMRA7s2, WRARKNGAN adWabCCrfit a8 ?ﬁgc Bt ?Eﬁye@% filter at

OrTPIS a resonat or ChrCUIt_ 7-4 tun cor di ﬁ o . .
IeAs! the- e quency_range.ofdhe TEGeinet Fith A secendanan: altaspative fiter
T42ecare beiimptemmeuetotrméfr tr‘t:e sivat $l_§1:|§}ﬂjl Wtag@tga.gvhé m);_mt/houtput

. e Nnol L, ce - , |1 C .
(10) BAEE of i SBHH 28 s SR BY L 76 518 stigws rogfah, BOssibly
blodks to bevisad e.gyfoupaessing durposds.6Thd heoures 3+Bitan also be
@Ib@%éa%ﬁ!&aﬁ’?r&r@t an LC oscillator. The resonator

e

circuirt can al'so i npl enented as a filtering nmeans,
e.g. barlB YHSE wardsepneTorempre iligss F-2t0an be usad/de separate

thbee GidaBBn6ies Geifg ifon it §fd\1rﬁﬂmgtec§@tﬁ& tRERRRRICALY of inter-
the filtered qropn the SI'M ca round 7-3, i ch
s @S@gﬂﬁg&fb&qu § ﬁ%pedyq;dﬁeuwl:pgr 8& anJ low frequency return
currents there can be a low pass filter in order to have noise free operation of
the SIM card. The filter 7-2 can thus pass low frequencies and DC voltage, but
it can block the RF signal.
In Figure 7 the only antenna plate can be the ground layer of the
mobile device and the resonator can sense the signal from that layer.
In this arrangement the RF signal radiation 8-1 can cause high fre-
quency currents and subsequent voltages 8-2 into the ground plane 1-2, 8-8 of



via the filter 7-2, which can allow DC current to
pass, but is tuned to filter at |east the frequency

WO amge43985 t he recei ver 7-6. A second or an al t BETYERDOGHS0448
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filter 7-2 can be inplenmented to filter the SIM Supply
Vol tage 7-8. The input/output (1/0O contact of the SIM
card is shown by 7-7. 7-10 shbws ot her possibly bl ocks
to be used e.g. for processing purposes. The ground

7-3 car] al so be called as a .virtual ground. In other
Woe qobilgdevige, whieh £andereprnegtashio the grewnd o1 of e mobile de-

Mtfésﬁafthé W%‘drﬁéctﬁ@ﬂ? rgL7t 'Tﬁg‘g‘rﬁ‘@ncg ‘?9118&1 H’LL%I lgy § dttBaHe noisy

f. ter est is passed_troy
BBiaBg VBole Pty etiey cosmenesin aadlicsos gan remove high
drequenty cbh'moaenaandqoa&sbs\fsh@m curieheto the eled@ filke®ed ground

%%H@'dffﬁer&ﬁ@ee ?ﬂ% %tsge@ﬁggﬂg %Sag{&dcl%l \flgquijgfgl ltg[g:{ 7-3 can

icenteim thg &Qelvetbsgnab ivgrigh is passadyter the7receiveomingenna input 7-5
QIE ﬂféﬁ%s@hélbﬁ 7CANTRE Fd&%sfoQHé‘ﬁltéra?g]aﬁé tﬁr—pﬁﬁﬁgﬂre? 4 can be

Vi ce . and the resonator can sense
Fﬁﬁf‘g? Gyer. In this arrangenent the RF si gnal

radi ati OTITPB-réls:;J‘lﬁtoﬁ atgrseaﬂmbtahmt‘pu@naf@gﬁﬁ @vgi;]ag ﬂ\vlaazsaﬁ%an com-
a 0] -
DHEE Bt tlle °bhY B a it thic dammirt Aol e o Tidke of & resis-
ipraanddor7erie of mone ofraltadpaciter andier sha ot hmréb’f/kagdmmt)ﬁ
2 2, 8- 7 € NnoiLs
cont ai ni ASEUGHIRAG hednd 3% b b MndBinkatdd R sdBritways. 1t
£anCoMprisg eng of snyecofia gielecttqwemponestaodiortorendr more of a
PRGSIOP ahBRJrQFFIé?HF hﬁﬂfé dfoa Eﬁﬁa&icﬁaéhcf/d)l] Bﬁéi%? rﬂ%%“@ﬁgg r%nductor

ffere s% round

@Pa’PéPé‘& o B as r%f&??O@é'Hmrﬂ {78 he gelive-ar pagsive, digital or
whalol, symmﬂeér eyinntetfie AdVSY inipteAdhted B?Lﬁlar;y gdifférént tech-

esan The places of the filter 7
H@ %éson@%oﬁst%dﬂ'"@é% be changed. The resonator 7- 4
can be i fipe easonatdr,ithe seceivia mesiss aht therfiltetingmeens can be
nSlonftfioPby BRE S dhord flhElifitd bigtgomponent and/or one
Lores) < e or

or nore or nore of a )
capaci t oT %@Mo‘Fargrié r@praii@nt,GCbby §n3,| thewitcuit. bosird ©f tthe mobile

telice lis f@r@%’tﬂéd by3- ﬂal‘he%dn%h@ﬁféf‘ﬁ%llé 'He%ﬁ:\éﬁr@hnd plane 8-2

R ittt Eiasr 0 i BoRPraiee r 85 pad fae groundiplanesfdhe mo-
bile deviee id represqrited tbyr8-and/ or onet or nor edof t gP t

r ans ondu . . .
can o ol g B ARG brdnbbPORF APRIaE e inventon
and ds\embedimenis ¢apncbe ipplemented ibyseveral vaayis: drhenfirst and the
§85dhd et Sayers ‘éﬁn%ﬁe&étﬁféﬂ“blqﬁ‘lﬁadd-{% BS%BHageﬁve 50Eemi con-

at?gtﬁevlw rs%?‘%?ﬁerar?\atenals than metal e.g. of plastic. The ground level of
the SIM card can be connected to the ground level of the mobile device. The
antenna can comprise a first metal plane which is at least partly between the
first dielectric layer and/or the second dielectric layer, the first metal plane layer
being adapted to be coupied with a second metal plane layer of the subscriber
identity module and/or the mobile device whereby a resonator is formed be-
tween the first metal layer (6-5) and the second metal layer. When the metal
layer of the mobile device is used, the resonator is formed when the antenna
arrangement is installed in the mobile device.
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i npl enented by one or nore functional blocks. The SIM
card is represented by 8-3, the circuit board of the

worelogs7aevi ce i s represented by 8-4, the connkCT/FRNO6S0448

nobi | e devi ce ground plane 8-2 to the circuit board

8-4 is represented by 8-5 and the ground plane of the

mo bile device is represented2y 8-6. The antenna or

t he antenna arrangenent according to the invention and

its enbodlnents can be inplenented in several ways.

The firsthamntenna sae heamaptactureddn sevaral ways. For example, it

gﬁgﬁb\f/}ﬂhdé%ls}hrpéeﬂamlé‘@ghidoﬁgppﬁntg t Eﬁfén‘ﬁ% n‘%‘ﬁf(b) Bgﬁ-m (3)
fioid ETOR Medndih, ot 4 ieig) Piiatoe Graut & aoe sh(RB) (4) with ce-

camicelayers aitadhed gndotl sidesebf Bf Altbmativbiy] méi@ﬁ/éléﬁrlc material

f [ Dl whi
G4 PRSI 80 Wig BRiTace of cplditic T palrife [ayer
and/ or tA@CQfdmﬁth dthel thlentlonlmdants ehﬂ)ddimentmmmy different

p%@eof WSEctht RAtEGART &th W%t@nﬁsz&ﬁﬂﬂﬁse 8.g.
ge_[_]‘%;r‘cﬁga;gb er_of._the su scr| er | en

T>1 1d0gclhe: @"ﬁiﬁ@"@l@?né\a\/@s\@mhtﬂh dielecigreonstant

®+morém ﬁ'loli'é armatowdie?e&fc lods5) and the second
t he ,net al il e device

met al ayer, of .t h
i's usedaﬁﬁﬁeed{eé%cgﬁcéfr@teﬂ@ PB?'?%% aKﬁ ?%tﬂﬁ gonstant Er ~
300 dageeddor layersn32a4-2 dnd 13-3,/B-3 e élecﬁ@wagﬁeﬂ@ﬂravelength in

o0 18088 LI 1070 GBYER fne cp, e on o

ﬁ'@l%rﬁeﬁda'] ysieahcas)useuthet frequerBy efs1.85:GHZadth free space
wava@ﬁ?trpébcﬂﬁ 10 oid. %h.d’&:brac% Ha'i lttheBa%ngehgﬁP s 1/300 X

i?% -@ ramzmﬁi}yers ttac oth SI
Effﬂanﬁ) gﬁy“mt en&thrlﬁ@eﬁf?amnbarﬁsa%cﬂvely
sput t er ethenvertionuanh@ds efnb@dﬁﬁéﬁt@ ﬁa@'nﬁa@hﬁvﬁﬁtages It is

SRRt ol 8y REhBEITE sratlingInes (AR se Ol GPS ro-

qeieerdnreicemstancesomiperedeaditional Snﬂénrms’&vaﬂd riddafark.- xTi O

3. The 'W?@f bé‘%é&iﬁﬁ@ {§ay er?erggﬁlé kg 21ﬁ'|0 @‘fﬁ%t §§ the technology

const ant
pRENCep; t"l%'@V@Né‘{Qaﬁ‘WGQPt wandre wplemlhethm wl’l@l@miwt'ﬁhe in-

@brﬂioﬁcérid ﬁs ‘éﬁmﬂbnﬁ are FO0imit&d 15 Rib EREImbRY c?ib%d above

{ t P t
Wﬁ @amwr‘fv%h'" tgé §ESE? Qhﬁ'l%a‘lglgwn ? gOIOCo\fNa:/ﬁee\r/]vgvel engt h

in free space. As an ex anple, GPS L 1 system can use
the frequency of 1.575 GHz with free space wavel ength
about 190 mm In said dielectric material the

wavel ength is 1/300 x 190 nm = 0.633 nmand 1/4

wavel ength is 0.158 mm respectively. The invention
and its enbodi nents have nmany advantages. It is cost
efficient and easy to manufacture enabling thus the
use of the GPS re
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ceiver in circunstances where traditional antennas
woul d not work. It will be obvious to a person skilled

wo pooioes7ast that, as the technol ogy advances, PEEFI2006/050448

i nventive concept can be inplenented in various ways.
The in vention and its enbodinents are not limted to
t he exanpl es descri bed above 18ut may vary within the
scope of the clains.Clainms 1. An antenna (2-10, 6-10)
for use in a nobile device (1-1), char acter i z
£3imsy that the antenna (2-10) conprises receiving

means adapAgdriténriLe218e618) Tor Bselin a friobile Revice 9161)?:-. har-
7- 6& a.signal frog1 %é_iat el @g%é $03| tioning syste a
piGterized ipingtopantenna (251Q) ¢ompisessa  2-4b, 3-2,
|3- 3, 5- f 26' 4|— 3, Sfé’ceiﬁng,mé?ﬁs afapted; toaedeiwe 2B B, 4-1, 5-1,
53 403, 5o s B0 g stna) fofa sBiciRe pbsfioning, sysgem:
msanls (§= 5 3-1, ;zﬂr?t_ layer %f dizbcﬁic_ ma?rial &-?g, Emﬁ'z’ 3-3, 5-
partly be tween theyld rs5b glise 3@6’-15)- ﬁger - 4a,
2-4b, 3-2, 3-3, 5-2, 4-3,75-2, B-3,76-4, 6-15 dth
second di el ect ri c@ %8pend(layer ofdigiectric- mategiag ( '922,2-413,63'2, 3-
4- 3, g_— 2, ? 3, I 6- 3, 15'32,]4-@), 5-2. 54) ?ﬂl,t 80rs), (Wietdh the receiving
Chat the tirst di BIEBRSrPE ) ot Bha0-5o 7D 1 ol Joasy partly be-
5-2, 4-3, 5-2, 5-8yedn the firsiG)eleutrc tayer $2<elan@-4b, 3-2, 3-3, 5-2,
dielectric layer (2:4a, 2-Ab 43a- = 3 - =34 2
5.3 6 o 1o PR TL N oM Eob g st Hiegotc laver
3. An antenna (2- (¥aa2db; 8rhB-805-2, 4rInst2, 5-3)6a4,16-45)1
t eri zedinthat the first dielectric |ayer
(2-4a, 2-4p, 3-2, 3:3,.5-2, 4-3, 5-2, 5-3, 6-4, 6-15) X
and the %@gw@t%r@ @i f) acgorging toxlaim Tocharaotegiz e din
Mithéﬁﬁst cﬁelactrﬁ-|ayer6f234a,62-4b,5}3é21ws, a'fz, f4es,eslcz, 5? 6-4, 6-15)
S 15 SEhind ARecdic Tt (o ISR, 85 2 AEHE fh o4 o
i5khave the sande dieledtec canstantsst one of the dielectric
| ayers (- 5 ) -3 5 4-3, 5- 5- . )
oot o 1% A antndbliz Panrona il i Ridp o fag iz d i
that Me firet cliplaciric-lavgr @c4ar2ithg3td Hdy Sche-8f 52 &-3, 6-4, 6-15)
8ne Yhe 8EcendbiMoctrié fayer (2-43, 2-4p -2, 8- 5-2! 48, 5.9, 513 6-4, 6-
SR GErT FIP T CRBSENG. ot | cast one of the
- at |least one o e

di el ect r4.cAh anterma 2-90) aéeotbiingRoZanylode obthb plevious claims 1

% %ﬁ'aggﬁléc'td'e r?'z]e E)in 'tIffa'taé{a\%&donteooi1 ttﬂlee éién%%k‘n%”;%%er%f (2-4a, 2-
4b, 3-2, 3-3, 5-2, 4-3, 5-2, 5-3, 6-4, 6-15) is adapied to the frequency of the
signal.

5. An antenna (2-10) according to any one of the previous claims 1
to4,characterize din that the dielectric constant and/or the dielectric
loss and/or the thickness of at least one of the dielectric layers (2-4a, 2-4b, 3-2,
3-3, 5-2, 4-3, 5-2, 5-3, 6-4, 6-15) is adapted to the frequency of the signal.

6. An antenna (2-10) according to any one of the previous claims 1
fo5,characterizedinthat the thickness of the first dielectric layer (2-4a,
2-4b, 3-2, 3-3, 5-2, 4-3, 5-2, 5-3, 6-4, 6-15) substantially equals to the thick-
ness of the second dielectric layer (2-4a, 2-4b, 3-2, 3-3, 5-2, 4-3, 5-2, 5-3, 6-4,
6-15).

7. An antenna (2-10) according to any one of the previous claims 1



6. An antenna (2-10) according to any one of the
previous clains 1 to5 char acteri zedin

wo b@v/osd1es t hi ckness of the first dielectric | ap&r/FI12006/050448

10

15

20

25

30

35

(2-4a, 2-4b, 3-2, 3-3, 5-2, 4-3, 5-2, 5-3, 6-4, 6-15)
substantially equals to the thick ness of the second
dielectric layer (2-4a, 2-4b148-2, 3-3, 5-2, 4-3, 5-2,
5-3, 6-4, 6-15). 7. An antenna (2 10) accordl ng to any
gogofthe previ ous clains 1to racter.|

& hAnragtens Zt%ﬂdﬂﬁ@@%tr@fthi%eﬂiﬁ @lf &ha diclectdg dayers (2-4a,

(02414,83-22 34:@ 52, 2-3352, 53326-4-6315Pis2on® qdiariBr br cﬁrelﬁélf of the
r or.one.half of the wavel ength of th

P‘?eaé’%r FB}? fecelyed §i00glt enna (2-10) accor di ng to any
one of t BeAprantenna (2118) mecdérding fo any lbne of the Prévious claims 1
go g d é‘l % té;@g etlﬂ%é 'leﬁtghggﬁ%eﬁ}%{ q:%le&?ricsgaykg (f1 %a, 3—4%b '3-2, 3-3,
SodsA-8nBia15-3, B+e B-1Pkcils subistansially o timas Huckendhan the second
@ieeéaﬁgxuay"erl(ma%r 2(4b, 482, 8:348.0 &g g 8.3 %-4; 45§ ) 2,

nt énn acdcor d|
claims,? tenna QA% aPGdegetOoclalm Bn&th an’@ c t erizedin

tHatdheelaeknésstdsfethélfrrﬂtdldlee’trﬁﬁlhyeﬁ(z 24€2-462348.,3-3- 819, 4-3, 5-2,

&304 Snaisyfdnall ettt bonSieleRdthiotthg received signal

aadéheéhiclsm@ﬁmbf maosadmadtdrelelctm:slayerf (2-Ha, zaborselz 3-3, 5-2, 4-3,

§129| G%t rS—gf '@g?f it %Lﬂ%t ‘tﬂ?a?rfé ﬁ) ﬁgtegu%f? fte wgbfv%i(?@ﬂg of the
WY%*@QHa'of t he recei ved Si gnal 10. An antenna

(2-10) aWOAﬁ“ahtbdr% @nvo%oeamgh@ aﬁz‘?ﬁﬁ élpt?éﬁﬁu§ claims 1
foeg,e{: Iq]b' a(('z{ gr !SZ ] delnihgt me@n§ for @ogjwmgh §,, én‘bl“ -1, 5-1, 6-5)
ﬂmqngnalecx)mpwsesm (rvﬁeE(g_-si 341, 44, 5— 1). 5- 1% t11

- Q revi.ou

ert e . A i APl By 35, g B s 1
09, ¢ BT @i e iz ddnthat means for teceiving{2-6h8-5i4yhas-1, 6-5)
W@ighéﬁéo%pfnbéé‘ta ?‘Eét%e 19518 3%?&?1’ @65)5)Whlml { Iﬁggf partly

east P e irst 'c Ia er
bS8ipoiNG frdt dslegine layor(2-4a50-45. 52,80, 5, 448)5-8.H1% 6-4, 6-
us)eanwwmb de@damﬂjrelécth@)r er((z #0.2-4b28-2, 3-3, 53, %-3 5-2, 5-3,

f tal
80 615 e ks el o Bt eSetbaho Adpies s be ek sec
pmmmtabpbne leipen, evhereby esmsahator ((6-5, 6~62 ? fOrmg)dggetwéen the
e se
ﬁ%{ er?ﬁ gﬁ@_é)an%aée Oﬂ}ﬁ{'%%ﬁ%?%ﬁaﬂgb) according to
c| ai m 111V2 Amanptenng @-10)eagcordingdo ¢laim that hteheacterize d
lhem@ﬂ%@rreé&a%r {6-8) 6L6) i%a@a?fdcftiv\%emddlﬂ\&ét Hi\é?ectr a{nd&r non-

di el ectric and/or nonradi at ant enna
'r"@lngtoclalmllor 12, characterlzed

in that 13)Arsasienta(Ri1@) aebarfing &Y €lbint 41%r 125 ch Sreudferiz
é?iylﬁrthéflth?é' sg’co(?'ld me?al plane layer (6-6) is a ground layer (1-3, 3-8, 4-6,
5-6, 6-6) arranged to a mobile device (1-1).

14. A subscriber identity module (1-4, 2-1) comprising one or more
contacts for connecting to a mobile device, characterized in that it
comprises an antenna (2-10, 6-10) according to any one of the previous claims
1 to 13, the antenna further comprising a first metal plane layer (6-5) as the re-
ceiving means, which is at least partly between the first dielectric layer (2-4a,
2-4b, 3-2, 3-3, 5-2, 4-3, 5-2, 5-3, 6-4, 6-15) and the second dielectric layer (2-



5-6, 6-6) arranged to a nobile device (1-1 ). 14. A
subscri ber identity nodule (1-4, 2-1) conprising one

woeoomos2Eont acts for connecting to a nobil e dRUT/ERN06N50448
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haracteri zedinthat it conprises an

antenna (2-10, 6-10) according to any one of the

previous clains 1 to 13, the Hntenna further

conprising a first netal plane |ayer (6-5) as the

recei ving neans, which is at |east partly between the

A8 gﬂmi:g?e%'@ Pe2,| 4y eb-2, B-A6-42645) the firstanatal plape layer being
‘Addptd # b8 cdupdiwiti® alddcondtmbif p%@ﬁgepk@-g?%? Ht& ubscriber
Laver (2-43, 2:4b. 3.2 3-3 oo, 4.3 Bopw 518 N
ey iadile Ghetbyn Tesdnator 1o, 6:)1is Tarthed aptweenethe firs
eoetal laygm(ﬁ-ﬁ) and&wsebarmnietauuwvg(sze,).er (6-6) of the
subscri [ ' ereby_.a sonat or -5, . .
o0 15 18 AanCHUE ZIRY dentiBB Hath 15T TER Past S thg o d i
thaf thee serpnatera(6H6ayaeh) ($-capacitise, mdustivéedigledtriy and/or non-
_&ahRkng toclaim14, char acteri zedin

that the resonator (6-5, 6-6) is capacitive, _
i nduct i vd9- Qirepduler(el)argoniing da claimat4 agl5.6h aracterize

{tﬂdduha s(e%oi:):ldrﬁél@D_ antegayér 6Ly imta gpd Hyelr.c h a g g c

er i e i secon . er - )

is a groﬂEdAIrﬁ?/%lfl.eQ?'ﬂ.) q&cﬂgﬂrl@nga %]Q"% qggea%mbétr@ terize

dl i Msatlthe disténce (6- betweent thee metak pank ilayésa{6-6h6-6) is

e bRINCSH i Sasi I I r 6- 5,

%H ég’ I'S aglgpl?aeség gﬁﬂﬁ?@ecﬁé}?}@eﬁéﬂeﬁ%@@ggq%ﬁc; t(o be

received. 18. A subscriber identity module (2-1)

accor di ngg! A subAtABerlifiehfity ModGleN2%1 1) actofdihg toclaim £4 to 17,

d.n thaf conprlse:f‘ means for deterfining positionng

G Ar&CTedd e .4/ (ALSAMRIISGS Means a5 fatermipingpositioning data

atilemst patly biadedtor thergighdle (2-1) accordi Rg to clains

14 to 18 . ' in that it . .

conpr i set0rAdbsbyferdgoflyimaafindzct)gheording, b slaims 14 to 18,

sdxaria ¢ tepds e idonithat ib gompnises diemnst foe cpneeying the gignal from
' -2)... 20 .

8 SefoMterpdiRfifa §SBf ARURT e pEsfbning uatig oh Hmore con-

Eaé’lt%ﬁq?i-e positioning system c har acteri ze

d in thapp. AnCQﬁEEhhéeérrﬂqueﬁ‘ﬁer‘ite(HJ?O)( %r%%cg&ﬂr?#%aosi?nal from a

accordi ng. .to. an ne of the previous cl . g
St POSHRGINDSYSRER. EdNBri 2 Pige b1 7ie din fBat cpmprises an an-
tawlalr(Ze‘H),EB-1 @y attwrdingctel any gnevdnise p‘lréhirislh‘s 'E:l%lirgb 1 'tztﬁi,tbthe an-
1. . Kl C r -4a =
%?l?‘é fért@&1 é&ﬂgng‘,lﬂﬁé firg® b&éﬁ@gﬁél@er éé—ﬁ)asatﬁa /repelving means,
whichria allieasé partychetween the first dielestiic layer, (2348, 2-8b23-2, 3-3, 5-
- 3.3, 52, 48) & bhd (diBEe hBY8p 3.
é%ag) %Bg’i ?1? 8.4 2048 andidr ‘@§?§°Eﬁavﬂ'%‘ﬁ@°§§¥%ﬂ@ br'r%‘t S, 32,
Pane?:| fageP-2 6-%)6-61 021 Shde fest dstatielanaikeyes{§-2) being adapted
toebenalblmled Guith £H-sekohd MmetdleglaRet Iagen (6183 &f BSinobRkadevice,
\R{hgl%%y aaye%rongg)—r (6-5, 6-6) is formed between the first metal plane iayer (6-
5) and the second metal plane layer (6-6) when the antenna arrangement is
installed in the mobile device.
21. An arrangement (2-10) according to claim 20, characteriz
e d in that the resonator (6-5, 6-6) is capacitive, inductive, dielectric and/or
non-radiating.
22. An arrangement (2-10) according to claim 20 or21,charact
erized in that second metal plane layer (6-8) is a ground layer.



5) and the second netal plane |ayer (6-6) when the
antenna arrangenent is installed in the nobile device.

WQ2@7/048728r r angenent (2-10) according to cl ai nlPQOFI2006/150448
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aracteri zedinthat the resonator (6-5, 6-6)

IS capacitive, inductive, dielectric and/or

non-radi ating. 22. An arrangeffent (2-10) according to

claim20 or 21, char acteri zedin that

second netal plane |layer (6-6) is a ground | ayer. 23.

An ar r angénRarangemerid2didyiasgording imeciaine@0tto 222c ktaract

& Bj & @ dCintthat thé cffet &F iHe QMtiMSEf-ﬁef 8istarite %)élﬁmen the first
e first nmeta

variation t he di stance bet ween r

fikfalTeyal 65 5)A00 the Seauamamatel iavon (65} s asngplipd on the basis of
thentdigletteid constdnst biathe didlettfie Maririzd ol enifipRiZingNthed Hetuning
bﬁ?cld' electric material for mnimzing the detuning

errect . 24. A nobile device (1-1) conprising a first
antenna for receiving a signal froma nobile

communi calii AMoBiS belice (1 blfccfm&is‘i aé Fgﬁrﬁb%n@_nﬁaﬁop\‘eceiving a

f_urt[] r conpri sing a second antenn (

51903 ﬁ’PWga {'TIEJMW@UGMURQS sysfes clh@o ag terize d by further

G?Wﬁﬁigin?eg ise@tﬁfdl argmn?gqﬂim, @61@3%%%?@2& ) gng Rrdf 1RE Uaims 1

51305 stibSetRer eithe Tonhiie 1947 Askoiclnd 1o, Ay oo & haclaims 14

fa 68hax araariehnt earpangementi (Bg1 Qs)xsftthmc_léiﬁlsl ZK]EI t@2Badheeceiving a

for. 1 ving a signal froma

S PQW%%%%%@H?&gB@?%%mbgh a rga cteri ze

d i n tha?5t AB amieBnaarsangangenie(@-18b foir ieceiving: @esignal from a
&ioni t-Q, I, i t i I

IOl posioniry SYs(BAER g e PSR T R hé Hhtenna ar

Fﬂﬂﬂ%ﬂ@fﬁ@ﬂ&gﬁeﬁesonator means (7-4) being adapted to

tge Irgmtlency Offté!fei\ﬂrhgmﬁangqllm,feit-ls) %éﬁ’t%ﬂ@@@é@i?&%h@ signal

adapted to pass fpequenci.es bel o uency o

Srohar . 26. Pan’ anlBrRCeE pianS 171 c3-Bb) RIBE f arovg G-1) of

claim 25, ¢ h a raanebiledevicé; z e d in that resonator

nmeans (7-4) and fj | I

the Tecei ving meafesonid mBEALTTUf Helnd babRh @ 6 hequency

arrangenent (6- 109f tesdgralngndo clains 25 or 26, ¢ h a

racter i z efbring hﬁéhsﬁm%hﬁfeo?lﬁzeh%s(ﬁé@erﬂ& below

i i - | ed t
filtering means (tzua eqade%cg%l#?hgsigngﬁe

26. An antenna arrangement (6-10) according to claim 25, ch ara
cterize din that resonator means (7-4) and filtering means (7-2) are cou-
pled to the receiving means (7-1, 8-6).

27. An antenna arrangement (6-10) according to claims 25 or 26, ¢
haracterize dinthat resonator means (7-4) and filttering means (7-2) are
coupled together.

28. An antenna arrangement (6-10) according to any one of the
previous claims 25 or 27, characterize d in that resonator means (7-4)
and fittering means (7-2) are coupled to a subscriber identity module.

29. An arrangement according to any one of the previous claims 25
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28. An antenna arrangenent (6-10) according to any one
of the previous clains 25 or 27, c har acter i z

we:2@7ioms7ehat resonator nmeans (7-4) and filteri POI/RROGHS0448

(7-2) are coupled to a subscriber identity nodule. 29.
An arrangenent according to a7y one of the previous
clains 250or 28, c har actlier i zedin that the
resonator (7-4) conprises one or nore of a dielectric
nt and/or one or nore of a resistor and/or one
F 280 B B AL tqgd@ e grindhal be resenaer (e cempsises one or more

bhd Ldiél@btnc%mﬁéheﬁﬁfm oﬁﬁfd?é &f @rési%t?lnan@lﬁ? ofk or more
aracter.

ép?ﬁ’g uﬁ,{’@?*’?@%ﬂﬂ'@"ﬁgﬁﬁg "Ediucﬁ‘? -conpri ses one or

mor e of 30.dArlasengement meoording tmdhponeryf the previeustlaims 25

foeﬁgﬁs)t% gr o?%dé Pk ¢ 3 ?in éﬁ)ﬁrg %Iﬁeg&%%%%%???ﬂ?o?ﬁpr%@g one or
mose of gndi Glﬁctﬂc cmmonamit and/angae®nimere-af0y resistor @ndipr one or

hrior@ Y adpaeitof BRdBF Bre VMl En ﬁﬂjugfbr%?ndlér ﬁné‘ of nfbre of a

din that the di stance between

t er
E'QQWQG 5, 7-4) and the ground plane (6-6, 7-1)
i s adapt:&ﬂ. An arfendermest (d- 1oh@cbcmmgem@>erty00h@ of the previous

Rl S0t 24 goh 371, 8,08 ET 8% I 13 g fisfinge Bepwegn the
te‘s@natdre(Géi fled) and thénground plane r(Gfﬁ T-heiscadepiedt en(tbe Basis of
cgqspg%égvgat al | ayer (6-5) and the second

rreta I's controlled on the basis of the
dielectric constant of the dielectric material (6-4)

for m ni3zm g inigdle acesiding B9 aky bRelof the previous claims 14 to 19,
characterize din that the effect of the variation of the distance (6-9) be-
tween the first metal layer (6-5) and the second metal layer (6-6) is controlled
on the basis of the dielectric constant of the dielectric material (6-4) for mini-
mizing the detuning effect.



