OPERATI ONAL I N A TRANSM T OR A RECEI VE MODE
FI ELD OF THE | NVENTI ON Thi s i nventi on rel

antenna circuit assenbly sel ectively operational i nga' mﬂt' ag
receive node. The 10 invention is particularly useful
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t €s té‘a dupl ex
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BACKGROUND ART Tradi tional wireless tel econmunications antenna
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15 BACKGROUND ART

Traditional wireless telecommunications antenna such as
quarterwave monopole antenna, half wave dipole antenna,
helical antenna, spiral antenna and the like usually include a

20 input antenna terminal and a ground antenna terminal. The
ground antenna terminal is connected to a wireless
telecommunication common (ground) and a input terminal of the
antenna is connected to the telecommunication device’s input or
output or both. In case a same antenna is used to concurrently

25 receive and transmit signals operating at relatively similar
frequencies, a dedicated circuit (diplexer) is used to fulfil the
purpose of isolating the input and the output of the
telecommunication device while selectively coupling the input
and output signal from and to the antenna’s input terminal.

30

In case the same antenna and same active terminal are
used to alternately receive or transmit signals in simplex mode,
a selective switching system is used for the purpose of alternate
coupling and isolation. In both cases described above, the

35 antenna itself is approximately resonant at both transmit and
receive frequencies and therefore both frequencies must be
approximately the same. When the transmit signal and the



retei ve frequencies and therefore both frequencies nust b e

approximately the same. Wen the transmt signal and the

2 receive signal are significantly different in frequency, the use
of a diplexer or switching circuit my be inpractical and
uneconom cal for certain applications due to the unnecessary circuitry
conponents and space required. 5 SUMWARY OF THE

| NVENTI ON It is an aimof the invention to overcone or alleviate
at | east one_of the problens associated with prior art dtﬁlex 10
antenna ci rcui tregetventsigeal fase sigoifiganthygdifferant! ist rfeerquemy, ewage refli o

communi cation dgvidigfexer  or sw1tcﬁﬁ§%rdb {18uit® ?(‘f'agy ngératclf‘i%al nvVeRid on

there is provided a upl ex ante ectively

rcyit
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assenbly ctsinmjlltﬁy n@sm onents and gpa@esrfeqlqﬁédarrpl ifier with an out put
coupled to @n input a transmtter inpedance matching circuit;

a dual purpbdse transrn'tter tuning circuit having an input 20 coupl ed to an
out put of said transmitter inpeSANMMARIYCORFHE INVENTION ; !
receiver anplifier with an input coupled to an output of a receiver

i npedance matching circuit; a dual purpose receiver tuning
circuit having an odfpist apsaimogfithe iBvemtipnpue evercomer egeiallevidtepeaiince

mat chi ng ci rCU'lEaast one 20§ the . problerd %ESE‘E&%&“"“WRH Z%ﬁbetarEercfﬂ x and

a second t .sai.d ][Lerm nal being coup to _an out of
1
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to an input 30 way sadid rcomemudicdtion ndewicesui t,

According to one aspect of the invention there is provided a
duplex antenna circuit assembly selectively operational in a
15  transmit or a receive mode, said antenna circuit assembly
comprising:
a transmitter amplifier with an output coupled to an input
of a transmitter impedance matching circuit;
a dual purpose transmitter tuning circuit having an input
20 coupled to an output of said transmitter impedance matching
circuit;
a receiver amplifier with an input coupled to an output of a
receiver impedance matching circuit;
a dual purpose receiver tuning circuit having an output
25 coupled to an input of said receiver impedance matching circuit;
and
an antenna having a first terminal and a second terminal,
said first terminal being coupled to an output of said transmitter
tuning circuit and said second terminal being coupled to an input
30 of said receiver tuning circuit,
wherein when said antenna circuit assembly is in said
transmit mode said transmitter tuning circuit is operating
substantially at resonance with said antenna whilst said receiver
tuning circuit provides a low impedance coupling of said second
35 terminal to ground, |
and wherein when said antenna circuit assembly is in said
receive mode said receiver tuning circuit is operating



wherei n when said antenna circuit assenbl y is in said transmt node

said transmtter tuning circuit is operating substantially at
resonance with said antenna whil st said receiver tuning circuit
provides a | ow i npedance coupling of said segond 35 termnal to ground,
and wherein when said antenna circuit assenbly is in said recei ve node
said receiver tuning circuit 1is operating

3 subst an aI I resonance wth, said,_ ant enna whi sai d
transmtter tur 'KQ]LWt toviegerance o \Witheftide 2BEHNANG WLllSt saigl g
first termnal trra)ngn@ueﬂ tun151g circuit Spbotv@@ésy a dewd ifip¥dapdepasRipling of

transmtter tunjnm | [C m rise solely of passive corrponents
Pref erably, saidt uﬁ E H’é")( Eocegr\%lp uning circuit may conpri se

solely of passive conponents The passive conponents nay
suitably inglude ca S d o] ai rs
may incl udega vol taéﬁgﬁkéﬂ& sal? d‘%ﬁ g}ueﬂgg%aéﬁtngﬁ{ﬁ{e 56‘RIIIMHg g‘ ?tgra S{/)
sai d dual purp(%’énplélééls(élleYuﬂfrEﬁS@ﬂf%mqmm&el}lS conprise purely of at
| east one inductor and at | east one capaci tor. Sui t abl y,
sai d i nductor may bei?a dlai)irete |n ance or 20 ,alternatively  the
inductor may be efirefenaplyy Sﬁlﬁe up heWEase recejverydnaH® 6HCHi gnay
ant enna. compribé eésledpl of FRsiveard@Rpen@itscUi t when in said receive
node y operate at a receiving frequency and when in said transmt 25

node it nmay operate at a transmtting frequency, wherein said
transmitting and reddievipassiveeqoemponenés amdyasnitably Miiclader tcapacitors

and inductors. Preferably said capacitors may include a voltage
controllable capacitor.

15 Preferably, said dual purpose receiver tuning circuit may
comprise purely of at least omne inductor and at least one
capacitor.

Suitably, said inductor may be a discrete inductance or
20 alternatively the inductor may be effectively the inherent
inductance of said antenna.

Preferably, said antenna circuit when in said receive mode

may operate at a receiving frequency and when in said transmit

25 mode it may operate at a transmitting frequency, wherein said
transmitting and receiving frequency are at least 100 MHz apart.

Suitably, said antenna circuit when in said receive mode

may operate at a receiving frequency and when in said transmit

30 mode operates at a transmitting frequency, wherein said

transmit frequency may be substantially higher than said
receive frequency.

Preferably, said transmit frequency may be at least double
35 said receive frequency.



Suitably, said antenna circuit when in said recei ve node may operate at
a receiving frequency and when in said transmt 30 node operates at a

transmtting frequency, wherein said transmt frequency nay be
substantially higher than said recei vg frequency. _
Preferably, said transmt frequency may be at |east double 35 said receive
A tornaty f be sub al hi gher_ th
Al ternatively, said ceive frequency may be substantia i gher an
sai d transrri%/ freque‘&ﬁ?matlvely, said peeglveadrgquensyd m@ye?{)@esﬂbémﬁéﬂ}fmy
be at | east doqﬁlgﬁerSmaﬁi shitlr anenitf fiRGuency. _ Sui tably, said
dual purpose transmtter tuning circuit may conprise purely of at

| east one inductor and at | east one capacitor. 10

Preferably, said antRreferabdy, bsaid texmivenfrequencyownagr be at least dl@ubknna
may be any ant E%EBW% one termnal. 15 _ _

BRI EF DESCR?PTI (N%?a' . In order that the invention may
be readily understood and put into practical effect, reference will now

be made to preferre oo} S hkd U it .of er t.q the
acconpanyi ng dr;s.v]v'iag%bsl?l’ n wqur?ﬁﬂ p%'%pbéé %J@éﬁgéﬂl Qﬂ%ﬁg gﬁrs&c errlgltal}tg
di agram of a dWfMBRTISA: PMely of at leagt r ene: indyetas yandcoatdi legst o o

enbodi ment of tdwpacitor.
10
Preferably, said antenna may be a loop antenna. However,
said antenna may be any antenna having more than one
terminal.

15
BRIEF DESCRIPTION OF THE DRAWINGS

In order that the invention may be readily understood and

put into practical effect, reference will now be made to preferred

20 embodiments as illustrated with reference to the accompanying
drawings in which:

FIG.1 shows a schematic diagram of a duplex antenna
circuit assembly according to one embodiment of the
25 invention;

FIG. 2 shows a schematic diagram of the effective duplex
antenna circuit assembly of FIG. 1 when operating in
transmit mode;

30
FIG. 3 shows a schematic diagram of the effective duplex
antenna circuit of FIG. 1 when operating in receive mode;
and

35 FIG. 4 is an alternative preferred embodiment of a dual

purpose transmitter tuning circuit for use in the a duplex
antenna circuit of FIG. 1.



25° i nventi on; FIG 2 shows a schematic diagram of the

effective dupl ex antenna circuit assenbly of FIG 1 when
operating in transmt node; 30 FIG 3 shows a
schematic di agram of the effective duplex 5 antenna circuit of
FIG 1 when operating in receive node; and 35 FIG 4 is
an alternative preferred enbodi nent of a dual pur pose
transmitter tuning circuit for use in the a duplex ant enna
circuit of FIG 1. 5

DETAI LED DESCRI PTI DETAIUED DESCREATON-UBCLHNEREFERRED EMBODIMENTS OF
THE INVENTION 5 Referrlngt?.@m,iﬁ%e is illustrated a
dupl ex ant enna circuit assenbly operational in a

transmt or a recei ve node. The a duplex antenna circuit asserrbly 1
conpri ses atr fiqer t co t.Q .an i nput
of m; t Pansm ttéq?éq&rr%?al antarTFin%t Clhl th%r%v: ?gull @sgﬂlttgﬁ.erae #ﬁhggs&naf ‘A 10
pur pose transmiGiresitt aasengbly r duiselectivelyngoperatignal ciou ddansmit oram
out put of trans,@bgf@r maa@damree i‘gaﬂ?tbh 4 Eirduit agsembly l-gb?%ﬁ#l?ésex
circuit assenbl also has ce| |er

coupl ed to an c%t HRsmpitter P@Héli & 2 rﬂS aﬁEeOT@Utnﬁf)EHleH’g tej a2 jnpuy of a

Further, therg ursngm(iluaf @mpe@aﬁcéemwﬁing c1rcﬁitn|3n9 Thereuiis a%@o havd wgl a{‘
out put couphed to an in 0 receiver edance_mat chin crcw
9. The a dﬁbl e@‘gﬁtoéﬁnﬁpansmlt&rr cml}‘ngsggﬁﬂ}tyilhﬁ% i 41 1088, 50}18{';‘;5{
antenna 5 havi rap eoutpnstof trangmitkemampedande anmtcloimg todrovined. 7, the first
terminal 5 being 20 coupled to an output of said transmtter tuning

circuit 4 and the L . L
The duplex circuit assembly 1 also has a receiver amplifier

8 with an input coupled to an output of a receiver impedance

15 matching circuit 9. Further, there is a dual purpose receiver
tuning circuit 10 having an output coupled to an input of the
receiver impedance matching circuit 9. The a duplex antenna
circuit assembly 1 also includes a loop antenna 5 having a first
terminal 6 and a second terminal 7, the first terminal 5 being

20 coupled to an output of said transmitter tuning circuit 4 and the
second terminal 7 being coupled to an input of the receiver
tuning circuit 10.

Both the a dual purpose transmitter tuning circuit 4 and
25 dual purpose receiver tuning circuit 10 comprise solely of
passive components. In this regard, tuning circuit 4 is formed
from a parallel Inductor and Capacitor network L1 and C3
coupled to ground. In contrast, tuning circuit 10 is formed from
a series capacitor network C4 and a voltage controllable capacitor
30 in the form of a Varactor VR having an anode coupled to ground.
In this embodiment, the inductance of tuning circuit 10 is
provided by the inherent inductance of loop antenna 5. The
value of capacitance for Varactor VR is determined by the
voltage applied to the control voltage terminal CV and therefore

35 allows fine tuning of tuning circuit 10.



second termnal 7 being coupled to an input of the receiver t uni ng
circuit 10. Both the a dual purpose transmtter tuning circuit 4
‘and 25 dual purpose receiver tuning circuit 10 conprise solely of

passi ve conmponents. In this regard, tuning cixcuit 4 is formed froma
paral | el Inductor and Capacitor network L1 and C3 coupled to ground. In
contrast, tuning circuit 10 is fornmed from a series capacitor network
C4 and a voltage controllable capacitor 30 in the formof a Varactor VR
havi ng an anode couph&dwil gbeuapparent | rfot ha s persatli mkilledt hin | thkictattce

of tuning ci rCUﬂrhnéﬁhtt&r mﬁfé?ié'n@@d l}iriaidlﬁn ”h%h‘%'iﬁt ' @U(‘écﬁﬁgﬁsé’é '?

antenna 5. The val ue of acitan acto VRlsdtermne
t he vol tagecaeﬂ?&l"ioéﬁ tgf réf r of® ﬁ@%ﬁeﬁaggg{ PRELANE hetlef e‘e 35
allows fine tundesired taransgici rfrequedly Capamtor provides ground

'? ransmtter 5 %e#&#g%ﬁaaﬁ%ﬁroﬁléﬁuél?ﬁfﬁo rsﬁ?teigh%‘lilf’gfg& t%nad' capacitor

capacitors d, €2 mupﬂlessdihecoetpwtalafetsrahemltqaeralmp\l;flar 2heo the inpst refl

transmt freq t or o] tdhe
out put of transmtt%r ga& |erS E‘ﬁiargﬁ ‘fég%i? W&nég nfiﬁﬁdg] ltec(?l(rzl)Bt%c])ut
of transmitter %ﬂfﬁpﬂﬁﬁ‘ér Q’V@o qapacitepyit ©f, C6 withi ngelertesli tvalues for

Similarly, recep @’fatlln e@@“&ﬁenﬁﬂéﬂlté& CﬂerCEWé Ehe uen rmrles &t C6
capaci tors (% rg) v é‘y) ?% desi red

(i)ed af %%
recei ve que??&ylde%aﬁﬁ%‘?? Ceppipg B‘i’rthﬁeénR:]’rt drE yEer n(ijE)]r‘ iehe 8
i nput of recel vaard asgplacitoer C3 coupleﬁnﬂleca?pm toﬁr@m@mp%mgliﬂ’m igpoitt hod
lif t of tuning circui
ngtCﬁI \allrer{)l ?PPelr (J’"gbg?d&g téﬁ@%ﬁér%ﬁrv&]y coupled to further 15 <circuitry 20

which, as will be apparent to a person skilled in the art, controls,

receives, and sends Ebﬁhn% 1if2e AP 12hlde8S afe a(f}ﬁ:rﬁtlve Ysid ot £ P
et 1Y of 0% 25

lif 2 Frequency roxl ma
Vige{,, ant Iﬂél ,G[f;dgaﬁ%g'e ZQaW,}HPhg as w111 be apparent % a person IOskllled in the

art, controls, receives, and sends signals to amplifiers 2 and 8.
When in transmit mode, amplifier 2 sends a Radio Frequency
signal of approximately 925 MHz via. the impedance matching
circuit 3 and dual purpose transmitter tuning circuit 4 to loop
20 antenna 5. As illustrated in Fig.2, at this transmit frequency the
transmitter tuning circuit 4 is at resonance whilst the receiver
tuning circuit provides a low impedance coupling of the second
terminal 7 to ground. This occurs due to the frequency
dependent component network of L1, C3 being selected to
25 resonate at 925 MHz, whereas C4 and VR have values that have a
substantially low impedance at this transmit frequency.

In contrast, and as illustrated in Fig. 3, when circuit

assembly 1 is in receive mode, the receiver tuning circuit 10 is

30 operating substantially at resonance to select signal frequencies

of approximately 280 MHz. At this frequency the transmitter

tuning circuit 4 provides a low impedance coupling of the first

terminal to ground. This occurs due to the frequency dependent

component network of VR, C4 and the inherent inductance of

35 antenna 5 being selected to resonate at 280 MHz, whereas is

selected so that it has a substantially low impedance at this
receive frequency. |



circuit 3 and dual purpose transmitter tuning circuit 4 to loop 20 antenna
5. As illustrated in Fig.2, at this transmt frequency the transmtter
tuning circuit 4 is at resonance whil st the receiver tuning circuit
provi des a | ow i npedance coupling of the secgnd termnal 7 to ground.
This occurs due to the frequency dependent conponent network of L1,
C3 being selected to 25 resonate at 925 MHz, whereas ¢4 and VR have val ues
t hat have a substantially |ow inpedance at this transmt frequency.

In contrast, and as il Advaniagaonslyri ghes present cinvantion alleseenfory the s

in receive modeypntehifial @vaégefdté' 8 &hﬁﬁﬁhé oP IetetPe BRSIAL ?v”ﬂwut the
substantially at res nance to select si gna frequenfl es

approxi mately 7§ I Aflye; COMPOnCats y o heeleeh t?‘éﬁlflguretg?ﬁ NP ui t
4 provides a Icnd/mumedlanb@ C Qlheke NfPeiicridi€s faréShundreds?rﬁf'MHzt@pﬂ'toﬁﬁhdi

This occurs du qu endent etwork of VR, 4
and t he |nh(§re g&??%ﬂg ﬁfaﬁggggnt é%né“%f%eftﬁggse 88P£ed {198 EOREAVE at
280 MHz, vvhereis:equency sellhis eftequentpt différence samdt alne¢ i sklectioow and
|rrpedance at t el y¢e

o iRl e IS dopenden, comepnents (G5 H, O
antenna 5 to oKkt ¥R allows fer ‘alffﬁfefl dangtionpde et ﬁﬁQlYldﬁﬁebY the fusing or

active conponendifcdits 4| 20t mncmafaﬁvr@sstemolyunl M in trafSrh Y| fndder a9
These freqqﬁnm es ar hundr eds (gf %2% apart an the transmt

frequency 'I's hdf THSIBS * receive frequency. This
frequency di fference and the selection and configuration of the

frequency dependent co VR al L.ow far different

functions to be pr ovi de ﬂt%gcﬁgghﬁegnt to a PF@%H& ﬁgﬁe Olﬂh@'ﬁ’ &’Cf‘}lht

assenbly 1 is idunal rpusmse nﬁraasmstt@n tepings exdreuit r‘bcmayetahmdaany forms

po wili be appaspit ahBtifePe pielerttl | B ;gﬁeﬂﬁiétraﬂeae in Fl‘é%'a'4 purpoge

transmtter tum g chl ui't na ]taenany orns h

preferred 1Por Hlustratedy sithgt edual n purpese 4, tragsmitter  tuning  circuit 4
comprises a series LC circuit of Capacitor L2 and Capacitor C9,
this LC series circuit is in parallel with a capacitor C10. Hence,
this circuit provides a lower impedance (when operating at the
receive frequency) than the embodiment of FIG. 1. Hence, the

20 losses will be slightly less in this embodiment, however an extra

capacitor is required.

Although the invention has been described with

reference to preferred embodiments, it is to be understood that

25 the invention is not restricted the embodiments described
herein.



15 il'lustrated, the dual purpose transmitter tuning circuit 4

conprises a series LC circuit of Capacitor L2 and Capacitor C9, this
LC series circuit is in parallel with a capacitor C10. Hence, this
circuit provides a |ower inpedance (when opeigating at the receive
frequency) than the enbodiment of FIG 1. Hence, the 20 |osses will be
~slightly less in this enbodi nent, however an extra capacitor is
required. AIMough the invention has been described

W th r ef erenceWE%L@f red enbodi nents, it is to be understood that 25
the invention is not restricted the enbodinments described her ei n.

8 CLAI 1. A dupl ex antenna cifcyit .assenbly,
sel ectively o\;;E]r'at i dnafuplex grtenng éEHSCHi‘{ %Peﬁlhﬁgcédfé}i%& %%?‘H%éﬁ_’i’c‘%hna
circuit ‘assenblin aStranemiti ®rng:receive modea saidnantertmer eirphitf agsembly an

out put coupked . d:nput of a transmtter inpedance matching

Ci r(F:)ui t; IOL:, éd}nf’gl%ﬁgr purpose transmtter tuning circuit having an

i nput coupl ed tdteanssuktian amplifier twishsantowiputnpoeuplese tonanhinput 0
circuit; of a Ar&MGRIG" idPeldahte’ mMttRindn difgilit; coupl ed to an output
of a recei ver inpgedance matching circult,;” . .. g dual purpose
recei ver tuning ci rcﬁjidﬂlaﬂap}lwsgn Faipmpatter tupyiy) @Eculy Havinguan ompRt d

recei ver inped ledt ¢bi ag outputi tof bid afinsmitter impeda@NéENiAatelinyy a
first terrTi.I al an Q_secondterrrinal, said first term nal being
coupled to Qn o‘%f W of said transmitter tuning circuit and said
second terninal bei rg receiyeedamplifieri witht an inputf ceapted ¢oean eoutpuni of a

ittt Boce TSI it 0 c e aeserty S sald
a dual purpose receiver tuning circuit having an output
coupled to an input of said receiver impedance matching circuit;

15 and

an antenna having a first terminal and a second terminal,
said first terminal being coupled to an output of said transmitter
tuning circuit and said second terminal being coupled to an input
of said receiver tuning circuit,

20 wherein when said antenna circuit assembly is in said
transmit mode said transmitter tuning circuit is operating
substantially at resonance with said antenna whilst said receiver
tuning circuit provides a low impedance coupling of said second
terminal to ground,

25 and wherein when said antenna circuit assembly is in said
receive mode said receiver tuning circuit is operating
substantially at resonance with said antenna whilst said
transmitter tuning circuit provides a low impedance coupling of
said first terminal to ground.

30
2. A duplex antenna circuit assembly as claimed in claim 1,
wherein said dual purpose transmitter tuning circuit comprises
solely of passive components.

35 3. A duplex antenna circuit assembly as claimed in claim 1,

wherein said dual purpose receiver tuning circuit comprises

N




substantially at resonance with said antenna whilst said receiver

tuning circuit provides a | ow i npedance coupling of said second

terminal to ground, 25 and wherein when said antenna circuit
assenbly is in said receive node said greceiver tuning circuit 1is
operating substantially at resonance wth said antenna whilst

sai d transmtter tuning circuit provides a | ow i npedance coupling of
said first terminal to ground. 30 2. A dupl ex antenna circuit
assenbly as clained in claim 1, wherein said dual purpose transmtter

tuning circuit £onprAsgfiplex an@édiy @fcul@SAsembl9MBO@hifed &P cléim 2Adr
dupl ex ant enna |rcu:3t %ﬁ;en‘ol y as. cl al dinclaim 1, wherein, sai, d
dual purpose rééiém}e »t WRGTGIL r S84 Bﬁgrpg&ose IEEPIEY ofuIHBgs; Gcult

conponent s. comprises purely of at least one inductor a%d at leas#h. oné
dupl ex ant egnaaclc#g{acc té assenbly as clainmed in claim2 or claim 3,
wherein, sard 3 rpose receiver tuning circuit conprises purely of
at | east one inductor and at | east one 5 capacitor. 5. A dupl ex
ant enna circul t5_asseArbd,¥%1@§ GreaRs Circhi@idisethbly as ?fn%'d”.insﬁlaﬂn% 4,

I nductor may di'screte 1 nductance O r alternatively he

bﬁ a .
i nductor may bDEDEF§1Bct | y indggtor; hHBR%Nt b‘?cQ aj rﬁiﬁﬁl’%ﬁpe la‘flugfé{m@eant%na.
6. A dupl ex adltemadivalycuitic aga¢adloy amayl abeedeffacivaiyn the inherdgfein
sai d anteniﬁ ci.r gui% when 4 n liﬁl dtr ecei ve node operates at a receiving
frequency add WASHCHRCE,iof Spih AR e 15 operates at a transmitting
frequency, and wherein said transmtting and receiving frequency
are at leapt 100 Mif1e3Paikenna circuit assembly as claimed in claim 4,
wherein said antenna circuit when in said receive mode operates
at a receiving frequency and when in said transmit mode
15 operates at a transmitting frequency, and

wherein said transmitting and receiving frequency are at
least 100 MHz apart.

7. A duplex antenna circuit assembly as claimed in claim 4,
20 wherein said antenna circuit when in said receive mode operates
at a receiving frequency and when in said transmit mode
operates at a transmitting frequency,
wherein said transmit frequency is substantially higher
than said receive frequency.

25
8. A duplex antenna circuit assembly as claimed in claim 7,
wherein transmit frequency is at least double said receive
frequency.

30 9. A duplex antenna circuit assembly as claimed in claim 4,

wherein said antenna circuit when in said receive mode operates
at a receiving frequency and when in said transmit mode
operates at a transmitting frequency,
wherein said receive frequency is substantially higher than
35 said transmit frequency.

AR



7. A"dupl ex antenna circuit assenbly as clainmed in claim4, 20 wherein

said antenna circuit when in said receive node operates -~ at a receiving
frequency and when in said transmt node operates at a transmtting
frequency, wherein said transmt fygquency is substantially

hi gher than said receive frequency. 25 8. A dupl ex antenna
circuit assenbly as clained in claim 7, mherein transmt frequency is
at | east doubl e, said recejve frequency A dupl .ex antenna

circuit assenblilas &4 BALING elreuit assqmbbe.as slaimeghdenelaimi Ssui t
when in said re@ﬁbr@nm%doﬁ@deﬁwsfre uedty? i eteledsnodbiBRY eI Bthyien i n
said transmt % oper ates at a transm tting frequency,

wherein said red&AVEHCY, equency is substantially higher than 35 said
transmt frequency.

10
10. A dupl ey anffnn%cﬂﬁéllékt a5ss I %EC|3§%§E{%}gnsa§1l ?Hﬂn d fline(ﬂl%‘ﬁfg;fl n5

sai d receive frequency i Bt

11. A dupl ex awhergin &aldc@ntemem)yyms leopiangénha. claim 1, wherein
said antenna may is | oop antenna 12. A duplex antenna circuit
assenbly subst t| ally descri bed herein with reference_to and as
illustrated by @&]Gﬁpar?ﬁtﬁﬁﬂ%r afityit assembly substantially as

described herein with reference to and as illustrated by the
10 accompanying drawings.
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