, -e3eb2Vb/ TTUTUU: 6V6l VTV! 171 02/ 2003 Transm tted-receiver. The invention
relates to a transmtter-receiver for at |east two frequency ranges,1702/2003
whi‘ch at | east one antenna arrangenment is provided for each frequency
range. Furthernore, the invention relates o a nobil e radiotel ephone
including such a transmtter-receiver. Transmtter-receivers for at |east
two differeftaihRQyeneNes anges are used, for exanple, for cordless
t el ephones or in the nobile radio domai n. The vari ous frequency ranges then
,relate to, for exanple, the transm ssion frequency band and reception
frequency band. Fig. 1 shows a circuit diagramof a transmtter-receiver in
a nobil e radiotel ephone. An antenna 1 is used then for transmtting and
receiving data. To avoid a transmt signal ending up in the receiver
channel 2, the transmtter channel 3 and the receiver channel 2 are to be
separated. For this purpose, a duplex filter 4 may be used which conprises

two sharp-edged bandpagsnvehliditresatds (@8 etafsmiferd8stNea ser ot ickiét@Wo FrehSentemgésined
to the receptlon frequenc band and t he ot her fllter 6 to the transm ssion

frequency banyhicinatl %aSP‘é‘?Lﬂ“Ee“"%a‘i”rnéﬁ@ﬁ’i‘t‘S Ry fosaed fregueneyarft®nna 1,

because the filter 6 fiagierddd, e @Wén@iahl?élzit@ﬂofa%oﬂllgeacﬁ&t@l@ﬁﬁﬂn%$r|deJH1r§g’ @GHQ”CY)
but does not reach the receiver channel 2, because the filter 5 blocks this
frequency bHARPMiRETITEERieGed si gnal from the ant enna 1is only slightly
attenuated by the ba i ITES kY8Nus §p ne

2, whereas it is strgﬁg ?ﬁg%fé%ﬁ§¥e Ee f% ter qb%gﬁse ent |

dupl ex filt exampld,dortcordiesy eclaphoyessmid ﬂhemoadsradxdd;mws Ténndmaousefreguehalrmeﬁged

filter behavio er nor ectr | e,
oal | veq by tieftetat B HARITRRE i RaRfbih FicBEtdh BhEaplibiliol rbdBhe PERED. &1
channel 3 aFit. nem;vsvaea‘nrcuinamgezhné‘famnkdnﬁteamewa@nh)m@tﬁlelrsmmepplecﬁenAsd in
Fig. 2. This t changeover needs an additio troI for the
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strict requip anmeteei@dbchamEe2 Qe rARnHINMrcBARS] DAEAHS fecHiOErchhms! zswtb@bl ng i's
to be realized. Furthernore, filters are to be provi ded which filter the

respect i ve FRRENRSNEQr this RUIPOS: adHBlexR lisrehmey bk used il COSPP&FRi tweéméfiged
channel 2. BitiARaHKCAY AR, AlRhinal Rk sEE’trQnmdmeb&% b%nd and

comuni cati on radi ot el ephone which contains the transm?ter and
recei ver i nthgrigheafitier e tb@fﬁ@smwﬁgﬂummbwgi Asfairesylt, %ﬁ%’éﬁhfaﬁlg’!@hMF@éht 0
the transm {fe naaingecralf&eﬁge fifde tGH?as §if &ﬁrﬁgﬁ ati6h for%r%sﬁ%%ﬁﬁ%e?ﬁ@n@?,%t does
connected to the recelver and to the receiver I'I'e The two antennas
are *166166Hot reacmhml:ezm@hmphi‘ @bmsd the fnlteraT blogitshikis freiﬁlmcz banvu Al reeelivedn

r adi ot el eph a n

receiver. gg%]g%%up{??%%??%anl 95%%% One ¢ c&ab tgr §n r%ais and re%@ﬁ“%e“hes

si mul taneousﬂeyecehef 'tlmhelantvaemm it & saongigattedatd by ke fliee 6] Qarsequrdtly tikecond
antenna to th nsmtter, while the transmtter and the recejver, operate
G er entPL R B el AN RS b ik R T PYBHGEnc os

are each coFugkdr@re, On idliQe EREINEWiBRT (FdrRnample! Rilizell 85 BREHI SFEIN didRs)d
filter. A separati on of transmtter and receiver channel is_then achieyved

in that the % RREMATOT FgaraHee the FaPsmilgr RATNShA AR FRATUCTAEHIATE? PR L4120 ARR &t i on

charact eri st G #0dnled e PRSI KA gé oftdA8n deBfhir Ak RMin GOS8l 86t kigndiSor the
sel ected such that the antenna e]y ect is always turned away fromthe

transm tter Syheh T.ehi¢his to begensrateddme gestly manner. urthermpicarrr s Arigyeausemants
devi ces for aier "BnSRd rltc%é!ssﬁe%ﬁ’fse% ’}ﬁé%%&t{?%%ﬁg&’bé F‘e%ﬁ 'ﬁ&tﬂeﬂn&@eﬁlme

di rection. FUI’ ernore) 1n nbst casés corres
char act er i sté bsprbeided whiak filtesthe respguti ve ﬁcq;pncyobandrfoahc Eransaunerctharemt Jeord are
required and/qQr desir ?9.
receiver channel 2.
European patent application EP 0 481 986 has disclosed a communication
radiotelephone which contains the transmitter and the receiver in one and the same housing,
having a first antenna connected to the transmitter and tuned to the transmitter, and a second

antenna connected to the receiver and tuned to the receiver, while the two anténnas are
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For this purpose, it is an object of the invention to provide a better
transmtterreceiver having a sinpler separation of different frequeht§2/2003
ranges. According to the invention, the object is achieved in that at |east
a dielectric resonator antenna (DRA) is provided for form ng at |east an
antenna arrangenent. Due to its physical properties a dielectric resonator
antenna is operable only in a narrow frequency band around its resonant
frequency. Therefore) an antenna arrangerent fornmed by a dielectric
resonator antenna has a very narrow frequency band) with which a very good
separ ati on &fPageAfOmAich ‘PtF"éq'Uécrfé’Wﬁﬁ@f@)mq“%?Ie@?é?riﬂr@m?s&rhot‘%*%sm ssi on and

reception, h&oAaldUAURH wraBimiGraNgh RGeildETIZRORMB R atth rlifl@EpHIRd @RRh@my of the
DRA, the resonant freﬂuenc and the bandwi dth can be adapted to the

requi r ement SNGIECHYSFSHTBYIBREOUBY o SR TUSTHR IsSpRReatzd ‘W‘B@%FHY"H@“"( hEcIdapERNcy

ranges to be, @elheisestiek,vhilk thedrapsmiti@ahe the @atBOEH dpefate iR tiffefean frdquerafet. dMe g
enc n and a

first antenna is arr ed recetlonlnaflrs fre e
second” ant eAMETES N ST HIESFE Hep e B Bl S PEGEACY NGt FARgace
enbodi ment ir&pdttigdly yiaadillea bl sepdrifon 05 @ansmit@r dndagescamiz] 8 Yikh ecmehadnnng
different frequenc anges, for transm ssion and reception, such. as

el o) GUBODE e S08 e i DT SR R R PRI MR SO Bitbod mrent
of the invente ;msltmn;ofphmdxdm otheﬂexasnEisrsSIEctaiﬁuelIﬂMt ths ara¢nina effeedis kiwvays ecept i on
(or transm gsi OdPana ?r J‘lrtra rdarn 1ever!' l-S h we%r 1“\ plsrg'xs vlotg St sSt em and a
second ante Yietep St ATERS Y s8Pah) ST A B EGUERE 38R m a
second t ransimxs:mfmmraagtmsmn sywmhtrztnhmsurwamamgemguq tht: lsraenctduanmm tter-r epel ver
may be oper %ﬁﬁen%bﬁ%%?o@%%ye% chrésaor%%r{%frgc{lﬁﬂk cMr &%&r‘%&nﬁ&sﬁ&%d It is
alternatively possi bl'é to use no ennas at nore
frequency rawgetsmnmycwm@dwnlamlaqidxeﬂamhordﬁunﬂher conbi nati ons of

17/02/ 2003 3 various P%PIh?ng%?p%si ®is QfJbie%{ Ge iV ANPRPYoVi RAIE %%s\éﬁﬁérous
transm ssi on systens m on transm tter-receiver are conceiva

Fur t her nor e,recetver helyjng @tsimrflerts¢paratiny efdiffesentifrgquensyl renged. by a nobil e

r adi ot el ephone i ncl udigya, tté?.%%&hﬁt#oﬁrm £ 868k K WA ol ARbBRIBL | cast @
di el ectric resonator antenr% | east one ant enna

ar r angement .resppaserantenep QR s ngémdtfsr formipgat 1¢aﬁf\ﬁérﬁ‘iem¢ agrapgeASpaPunte i r om and

will be elu h?ﬁéa@ﬂ&op&ﬂes%cl&&&@%n&tbﬂn@nﬂwxs%ﬁfe%ﬂ?é Snly WatJlnB@fﬁ%ﬁ&H@ﬁoah@ the
enbodi nent s descrl bed hereinafter. In the draw ngs: Fig. shows "a circuit

di agr am of g s FseRyfreaunsy \Iberelgre. an PR PEANSFTEY écrnneqtbiga digledtiows a

circuit di age@naedantenhd [ S NbrytnBfrow BEQRIeNES baid, bwith ahichl 86k g90H Separalidrcdt, Fig. 3
shows a circuit diagramof a transnitter-receiver, accor lﬁﬁ&lto t he

i nventi on) ditderent feauenciiangss.or ¢rrmpledey Fanspis ohanddrcepifte i8R used in a
transm tter -ch@p@igtRé gede@y 6 digkr parameérers bNWe DIRIAQ fhe resonant frequency and the

bandwidth can be adapted to the requirements of different transmission systems regarding the

frequency ranges to be adhered to.

In a preferred embodiment of the invention, a first antenna is arranged for
reception in a first frequency range and a second antenna for transmission in a second
frequency range. This embodiment is highly suitable for use in a transmission system having
different frequency ranges for transmission and reception, such as, for example, GSMS00,
GSM1800, DECT and so on.

A further advantageous embodiment of the invention is provided when a first
antenna 1s arranged for reception (or transmission) in a frequency range in a first transmission
system and a second antenna for reception (or transmission) in a frequency range 1n a second
transmission system. With this arrangement, the transmitter-receiver may be operated
simultaneously in different transmission systems. It 1s alternauvely possible to use more than

two antennas, so that more frequency ranges may be used. In addition, further combinations of



Fig. 3 shows a transmtter-receiver that includes a receiver channel 2 with
a receiving antenna 8 and a transmitter channel 3 with a transm tti hg02/2003
amtenna 9. As receiving antenna 8 and transnitting antenna 9 are used

di el ectric resonator antennas (DRA) which distinguish thenselves by a high
degree of mniaturization and the possibikity of surface nounting (SMD
techni que). Furthernore, a DRA) because of its physical properties, has a
very narr owafioescenays foadiffefeonfrsqueryrratgee of yarmuy gansniigionawsttmeguecy band
around t he resonant frechenc % he di el ectric resonator antenna conprises
a di el ect r " HBEY TGS UE i/cc’(‘,% ”éﬁﬁ%) deposited on a metallized surface.
However, al so other antRRAGE, tha¥bjed of tHehn@haseistatBevdieyy DaobikatdioRlepionds,
for exanple a mcrostrip antenna for which a conductive structure_1s
deposi t ed dBCludipgArABSTHECTEEEHEAtWINEH ACludes< lepstdi dislerttis resgnatqrgatenna @R Adhi | e
a conduct i Vg {oa¥fie 0RadtARe BAGHa Ahraddiequibstrate forms the reference
potential. The transmtting antenna 9 is tuned to the transnitter frequency
and the receiving anifbesaan@other asprsts oy ippgntipn argappargnt e andowillhe

nar r ow- ban r e i ng
Facei ver oARAGRAL bL Ea) ol on g ol R e R Blod B B
ranges nay lseeinafteed to by a special design of the radiating el ements of the
di el ectric substrate (resonator) or the way 17/ 02/ 2003 4 in which the
signal is supplied. The signal is nostly supplied via a coaxial line or a
mcrostrip line. Clearly narrower bandw dths may be achieved with a
transmtter-receiver _having.a receiving antenna 8 and a transmtting
antenna 9 whi ch may @h@ﬁdﬁ’g’"?gal ized by a dielectric resonator antenna. For
a transmtt@g- lrﬂﬁelis\é.%[rcﬁlt)da@@@xh&ﬁ@ ulafisrilttéf REGEr WitheOdiplsyfiltednges, it is
especially jinportant to have |imtation of each respective, bandw dt h.

Thi s avoi d&'& %qhé’t”aralﬁé{ﬁ‘%}é W%ﬁ%ﬁ%@“ﬁy’eﬁelﬁr%%mﬁ HRBCR¥HC hannel (for
anot her fr egjgenghows ARGelit didkrA®ef b R@natieiResvét a8dtidilg uS@e invendidi and
transmtter-receiver according to the invention have a very narrow
frequency bEEd shewgiaidickeraic esqnator anteRna to be Bierdn a frangmpjtterrgceiveriagcording Wbt ed
a DRA 10 inpidmiohasic formto be regarded as an exanple. Besides the form
of a paralleleplped other forms are al so possible, such as, for exanple,
cylindrical or spherical geonmetry. Dielectric resonator antennas are
resonant conponents that work only in a narrow band around one of their
resonant frequencies. The resonant frequency of the DRA 10 depends on the
di mensi ons of the DRAigl(.shdws mrdamittay-ratct\a'r that includesed dees verghamelld with a

di mensi ons, __nosit the 111 The. DRA 10
Shown | o1 ePRTE SR R S enSEREr R 2 S LA G et B e
mB of a (Bmtéﬂaﬁdhlm@ﬁsnﬁ&fngm)mnna'lmm umaitc&elecahc r&ormmrtaatahmsf(DRAbm@irh
frequenci es,, has di el ctrlc constant_ of ., abpout E r l.ow diel ectric

| bsces of t dntiuinh ey Sl Aot PE o uiibe PEbbURY Pl BRER of -
= -30 ppn GnoNRAgABMIBRRERHid\R).IFajtherfioge, @ IR A Hebghsé 6EW€1¥aquroﬁchﬁ:sDBAa10
lies at 1 GHz in itﬁrlowest resonance (TEZi t t %‘hgor dlfferent

di mensi ons YHEFESH 5%'%°“F¥Bﬁ‘6éﬂ@¥°?§a@ﬁm§éﬂy“ﬂ?ﬁ Freddisnedils 2 DRA

10 havi ng apseHaf Rédubtcy). B dRserriOleschaRe ntdnrd c@h%nema)eém@b@dy @fuy
20x20x6mmB. Hi ghly suitable is _such a transmtter-receiver for nobile radio

t el ephony i W%Cbﬁemﬁmm&metﬁlﬂléﬁtﬁéﬁw Flotges apeothersdtanges havingshshssi on and
reception ($HRbe¥ ERAARG MHz
and 935- QGOBNECZ @1'959* %a%%gncsgg}?%ﬂ%étﬁga@gﬂe%@%g% respegg‘f@gﬁﬁa &%8?“?%3 nor e)
cordl ess t eﬁ@ﬁﬂﬁhéﬁea@sﬁed & ngdiegneiementiopisi (h@sﬁlaéipbﬁ@lcbwwﬁ?é% while aDCS 1800
and PHS and n

frequency r auet@laielln B 1Al bf GEAMAEAL IR Fenkh bkl il SR
concei vabl earacmxa@amnnécb e wrhnsestteyfrqadncngnd e meneivinghantenond to rhartmvssi on
systens. rf f our
different f reé} 3(},9 ¥ é%hé’s"mg?w]ba?ﬁ#o%’ 9‘??%%?118@5 :E gﬁgljé\é%tneeﬁ?ss“g ?arsséaﬁu
transm ssi orccsxysxtmmnertémpd umsngtteitchdmahﬂ Tmemspeannvelfmequaxny eangesrmm}m tﬁmd teach
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four antenna arrangenents, a first DRA of said at | east four DRAs being

configured for reception in a first one of said four different frequency
ranges in said first transm ssion system a second DRA of said at |east

four DRAs being configured for transm ssion in a second one of said four
different frequency ranges in said first transm ssion system




a third DRA of said at |east four DRAs being configured for reception in a
third one of said four different frequency ranges in said second 17/02/2003
transm ssion system a fourth DRA of said at |east four DRAB being
configured for transm ssion in a fourth one of said four different
frequency ranges in said second transm ssion system 2. A nobile

radi ot el ephone including a transmtter-reteiver for at |east four different
frequency ranges in which at |east four antenna arrangenents are provjded
for each ot vyushtthesignaldssuppbtst The Sgnad ifcRroslysyerlied\vired eqariahting @ragpicrasgip
di el ectricyfesonator antennas (DRAB) are provided for form ng said at |east
four antenna arrangenents, a first DRA of said at | east four DRAB being
configured for recegil¢wly narower handwidthsanay besghigvédowith dirhfisariuertredanequency

ranges in said first. fransnicssi : g east
e e S S o T
di fferent dielecrienspnatanmesina. Fos airdndmintatretei eensoosateoin diffsteenfreqaeddyi r d DRA

of said at |east . four. \B bei ng confi.qured for reception in.a, thi.rd one of
oai o four HPERe RPN EROYAT BHRE A ity oCeh FEbrr B S om
fourth DRAwidsSadigludbnde®®s chdrdel byRRAGnaD B 4h@thepeangelr(8 ah@hertffeaOendly Sigey) i N
a fourth one of said four different requency_ ranges in said second

transni ssi Scsipe prkENnas AQnd P usedipdhe tragsmytiprrecyivenageprding to the invention have a
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resonant frequency of the DRA 10 depends on the dimensions of the DRA 10. In order to

obtain the smallest possible dimensions, mostly the lowest resonance (Te?;j;-mode) is used.

The DRA 10 shown is realized by means of a parallelepiped having dimensions 40x40x7.6

mm’ of a (Ba,Nd,Gd)TiO; ceramic. This material is suitable for high frequencies, has a

dielectric constant of about €, = 85, low dielectric losses of tand= 4x10* and a low dielectric

temperature coefficient of T ¢ = -30 ppm/°C (NPO characteristic). The operating frequency of

the DRA 10 lies at 1 GHz in its lowest resonance (TE®|; - mode). For different dimensions the

resonant frequency is shifted. Typical dimensions for a DRA 10 having an operating

frequency of about 1.9 GHz (DECT) lie at about 20x20x6mm?>.

Highly suitable is such a transmitter-receiver for mobile radio telephony in

which different frequency ranges are used for transmission and reception (for example,

according to GSM the frequency ranges 890-915 MHz and 935-960 MHz for transmission and

reception, respectively). Furthermore, cordless telephones according to DECT, mobile

radiotelephones for DCS1800 and PHS and devices for other transmission systems utilizing

different frequency ranges in one device, may be fields of application. Also conceivable are

combined devices operating in more than one transmission systems.
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" HSUR ( ) ar'E provided for forming said at least four antenna arrangements

a first DRA of said at least four DRAs being configured for reception in a first one of said four
different frequency ranges in said first transmission system,

a second DRA of said at least four DRAs being configured for transmission in a second one of
said four different frequency ranges in said first transmission system,

a third DRA of said at least four DRAs being configured for reception in a third one of said four
different frequency ranges in said second transmission system,

a fourth DRA of said at least four DRAs being configured for transmission in a fourth one of said
four different frequency ranges in said second transmission system.

2. A mobile radiotelephone including a transmitter-receiver for at least four different frequency
ranges in which at least four antenna arrangements are provided for each of said at least four
frequency ranges, wherein at least four dielectric resonator antennas (DRAs) are provided for
forming said at least four antenna arrangements,

a first DRA of said at least four DRAs being configured for reception in a first one of said four
different frequency ranges in said first transmission system,

a second DRA of said at least four DRAs being configured for transmission in a second one of
said four different frequency ranges in said first transmission system,

a third DRA of said at least four DRAs being configured for reception in a third one of said four
different frequency ranges in said second transmission system,

a fourth DRA of said at least four DRAs being configured for transmission in a fourth one of said
four different frequency ranges in said second transmission system.



