TRANSM TTI NG ANDRECEI VI NG Cl RCUI T AND MODULATI ON
CIRCUT CLAIMOF PRIORITY This application clains
benefit of the Japanese Patent 5 Application No.
2006- 317456 filed on Novenber 24, 2006, which is
hereby i ncorporated by reference. BACKGROUND OF THE
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invention relates to a transmtting and receiving
circuit including a nodulation circuit which perforns
phase nodul ati on and refl ective transm ssion of

r ecereM graBrRQoRAYeS i n accordance with transmtted
data, and to a nodulation circuit. 15 2. Description
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receiving circuit has been proposed which receives
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received radio waves in accordance with transmitted data, and
to a modulation circuit.

15 2. Description of the Related Art

Conventionally, a transmitting and receiving circuit has

been proposed which receives received radic waves with a

transmitting and receiving antenna to detect and introduce

the received radio waves into a demodulation circuit in radio

20 wave reception and to perform phase modulation and reflective

transmission of the received radio waves in radio wave

transmission (see Japanese Unexamined Patent Application

Publication No. 2003-318774, for example).

Fig. 3 is a block diagram illustrating a schematic

25 confiquration of a transmitting and receiving circuit

disclosed in the publication. Fig. 4 is a diagram

illustrating a detailed circuit configuration of the

transmitting and receiving circuit illustrated in Fig. 3. 1In



configuratjon for performng phase nodul ati on and
reflective ‘transm-ssion of received radio waves from
an antenna 102 in accordance with transmtted data
froma control circuit 101 5 input to a transmtted
data input termnal Pin. A denodulation circuit . 103
detiprls enbeqel ¥ofbdadi oprkescnlt OB fasl e48Buic
102, xtracPs sl gnal” waves ron1tﬁe received radio
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control circuit 101 via a signal output term nal Pout.

A 1OrEWntiGRiBe SFr £addi v riadser edebetyiean B@tenna 102 in
modul ation circuit 100 and the denodul ation circuit

10 gsddanee WhitDFEraoniittled dbtai goah € auhirgiilopiccuit 101
bet ween the nodul ation circuit 100 and the
Bentmpitattioor transmittsB dertat hephhsterminagl ®dmt.r oA
signal fromthe control circuit 101 input via a
swidesdidid agdenr el raditsiIfifaldetrptic the nfergivRebradpe waves
illustrated in Fig. 4, the switching circuit 104 )

i ncfXRiedhe PRTepRR o} QR ErREERCEPaAsPRLbavaf £r98 fhe received
switchin device. |n accordance with the cqontro
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input to the denodulation circuit 103 in the 25 radio

Vaver SeaRll eBndastidheddemeaulabi RBdgldidn ci@2ulis 100 and
cut off fromthe nodulation circuit 100 in the radio

WaVighe tdexdenilagion ¢Drqriavaos bhethenpakisatdfom contnel signal
103 from adversely affecting the nodulation circuit
100frem Zhe control c¢ircuit 101 input via a switching control

15 =signal input terminal Pcon.

As illustrated in Fig. 4, the switching circuit 104
includes a FET (Field-Effect Transistor) 1041 as a switching
device. In accordance with the control signal from the
control circuit 101, the switching circuit 104 performs a

20 switching operation to turn on the switch in the radio wave
reception and to turn off the switch in the radic wave
transmission. Due to the switching operation by the
switching circuit 104, the received radic waves from the
antenna 102 are input to the demodulation circuit 103 in the

25 radic wave reception, and the demodulation circuit 103 is cut
off from the modulation circuit 100 in the radio wave

transmission to prevent the demodulation circuit 103 from

adversely affecting the modulation circuit 100.



The control circuit 101 supplies the transmtted data

to the gate of a FET 1001 of the nodul ation circuit

100 via the transmtted data input termnal Pin. In
accordance with the transmtted data, the FET 1001 of

the nodulation circuit 100 5 is turned on or off to

nodul at gpbhgoRbEse Gfrcuie 16teiyssliddhe waufamitesd data to
the antenna 102 and transmt the nodul ated waves from

t hecrnt@teaot03. FET 1001 cfathe hb&ulLciin ed meadito100 via the
waves fromthe antenna 102 are totally reflected both

i N tiensniEEedt daea of npute termih@Q1PL{ki g. IibAccardanhe with the
state of the 10 FET 1001 (Fig. 5B). In the

cortifanamittited datahethe HENlOPLNngL thel masbdiakigg circuit 100
circuit, the phase nodul ation %BPSK: Bi nary _ Phase )
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t he ation circuit pertormthe swtching
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signal. Due to e ON resistance of the FET 1041,

t hegred Ofee iF1hgS8iH6EIN S the Phaseshgialat igaut(BPSK: hBinary
denodul ation circuit 103 in the radio wave reception.
25 BINARY Gk Rblizi hWVET IpEx formedr ssentthaty diiel phabasof a
been made in view of the above circunstance. The
pr esefitedtede stignal pinvilde OMa stasasandtthey phas¢ of a reflected
receiving circuit and a nodul ation circuit capabl e of
3 signal in the OFF state are different from each other by 180
15 degrees due to the phase adjusting action by a stub electrode.
In the above-~described conventional transmitting and
receiving circuit, however, the switching circuit 104 is
inserted between the modulation circuit 100 and the
demodulation circuit 103 to perform the switching between the
20 reception and the transmission of a signal. Due to the ON
resistance of the FET 1041, therefore, a loss occurs in the
signal input to the demodulation circuit 103 in the radio

wave reception.

25 SUMMARY OF THE INVENTION
The present invention has been made in view of the above
circumstance. The present invention provides a transmitting

and receiving circuit and a modulation circuit capable of




preventing a loss of a signal input to a denodul ation
circuit in radio wave reception, -and capabl e of

suppressing a loss of a nodul ated signal. According

to an aspect of the preséent invention, a 5

transmtting and receiving circuit includes an input
ang,riehRYhgt §T Bélor & SHEhRLT DEpue e EmaBL08tion circuit
circuit, a first switching el enent, and a second

SWi iirC Hadd cehg i@ NFeceitd on)pahd aatalol mf suppiessingsa loss of
connected to an antenna. The stripline has one end

cornenidadatedt 8Egnalput and output 10 terminal. The
denodul ation circuit is connected to the other end of

t he strhptomiing tietpchaspecti vBdheagireseateinegntion, a
extract signal waves fromthe received radi o waves.
Fhetransmittingt 2id epesispgt ciscptbinrdddest aRehnpPie and
one end of the stripline_and the ground. The second
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t hroug peration of the second sw tching

1@'eggﬁyinareccfﬁgi&EhédhﬂéﬁioﬂbEY?C&Q@fiéﬂﬂaﬂﬂe%Eedato the other
switching element for switching between the

tr alix{MicySkpR 308iplEhe RCRLe0E Pécei oM reldibgwalesemid
for perform ng the phase nodulation is not present on
t heesppdetf BGREhEDewsvd M ehkheeldi viedmrhdiat wames. The
circuit. It is therefore possible to prevent the |oss
of fihestsisgdakhinguélemertthd sdprmoditied ilpstwsencthe pne end of
the radi o wave reception, and to suppress the | oss of
t hethersduiigildde sagghalihe ground. The second switching element
15 is provided between the other end of the stripline and the
ground. In the transmitting and receiving circuit, phase
modulation is performed through an ON-OFF operation of the
first and second switching elements. Further, the switching
between the transmission and the reception is performed
20 through an ON-OFF operation of the second switching element.
According to the above configuration, a switching
element for switching between the transmission and the
reception or a switching element for performing the phase
modulation is not present on the path from the antenna to the
25 demodulation circuit. It is therefore possible to prevent
the loss of the signal input to the demodulation circuit in

the radio wave reception, and to suppress the loss of the

modulated signal.



4 Further, in the transmtting and receiving circuit
according to the above aspect of the present

invention, in radio wave reception, the received

radio waves may be input to the denodul ation circuit,

with both of the first and 5 second switching el enents
turned ehkth&rs therched Rrandindtvhyve add arseisshoncircuit

refl ected waves subjected to the phase nodul ati on nay

be dc¢curitinigt €d, the t dbdiee ampeceéndfothe heressnti fhivestion, in
used as a reflecting surface in a state in which the

f i rsadiswiviaciei mgcepehemt tihe receévednradio wiaviest may be input
other . 10 end of the stripline used as a reflecting
surfaddid depodudation reiysudl .t Wathipeth «f téig fdrst and

el enent is turned off and the secong switching , .
21 evRaANG $WiGFALRY ohl ementsy Girgedocthe er, in radio wave
configuratign, a
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aspec (0] e pr esent 1 nventi o , a nodul ation circuit

inc&%ﬁ“¥if§1 ISGRYEN BRY Ol G@r BPRéd éh, o0with the other

stripline, a first swtching elenent, and a second

16W &g t8leeBRRipl IME ddulasaBdreBléck irierstivfakcel $n a state
connected to an antenna. The stripline has one end
coneciteidt @hkeh€irapuswitamd nguiepeineher s mairnegndffhend the
ot her end connected to an input termnal of a
denmeldrat issritchingi ¢leuwmth idetoachedrenei ved 25 radi o
waves and extracts signal waves fromthe received
radi o Wagerdingmetd ithet abavecarrflauratden,i atpledseeene of

between the one end of the stripline and the roung ,
Thethae ket and second switching elements is tuzned off in the

15 phase modulation in the radioc wave transmission. It is
therefore possible to cut off the demodulation circuit from
the modulation circuit.

According to another aspect of the present jinvention, a
modulation circuit includes an input and output terminal, a

20 stripline, a first switching element, and a second switching
element. The input and output terminal is connected to an
antenna. The stripline has one end connected to the input
and output terminal, and the other end connected to an input
terminal of a demodulation circuit which detects received

25 radic waves and extracts signal waves from the received radiec
waves. The first switching element is provided between the
one end of the stripline and the ground. The second

switching element is provided between the other end of the




switching elenent is provided between the other end of
the - 5 stripline and the ground. In the nodul ati on
circuit, phase nodulation is perforned, with a
.reflecting surface for the received radi o waves

swi tched between the one end and the other end of the
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of the present invention, it is possible to prevent

t heotlzas epfl bhetlsé gstatiplipet thootidie an ON3-Odenogekatiom of the
circuit in the radio wave reception, and to suppress
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OF THE DRAWNGS Fig. 1 is a block diagramillustrating

a sthamet ifd rstsandnieqpndaevétiching ekeRentst dsngusped off in
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con i guration dragram ul ation ci CUIt

f@ésoﬁhE'ESQ%toffﬂHé hBﬁulgéeévﬁiéHHIWQ circuit

|IIu trated in 3; and Figs. 5A and 5B are
expl anat ory dlagrans of operations of the nodul ation
circuit of Fig. 3.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram illustrating a schematic

15 configuration of a transmitting and zeceiving circuit
according to an embodiment of the present invention;

Fig. 2 is a circuit configuration diagram of the
transmitting and receiving circuit according to the
embodiment of the present invention;

20 Fig. 3 is a block diagram illustrating a schematic
configuration of a conventional transmitting and receiving
circuit;

Fig. 4 is a detailed circuit configuration diagram of
the modulation circuit, the demodulation cirzcuit, and the

25 switching circuit illustrated in Fig.‘3; and

Figs. 5A and 5B are explanatory diagrams of operations

of the modulation circuit of Fig. 3.



6 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS An

enbodi nent of the present invention will be described

in detail below with reference to the acconpanying

drawings. Fig. 1 is a block diagramillustrating a

schematic 5 configuration of a transmtting and

I eCBESGRIPTIONCOF! THE PREFERKREDJEMBODIMENI® i ment of the
present invention. As illustrated in the draw ng, the

transm Bhi agbadimerdc eifvichg present tirvemtdondwndl tioe tdescribed
present enbodi nent includes, as main constituent

conjpondwitad 1t belewfwith trefiegencei hg tinel acd®@mpaswilngngrawings.

antenna 10, an input and output termnal la connected

t o B¥g dntisnsablock dinanamiildnstrating a sahgmatic

gerforqing phase nodul ation, a denodul ation cirguit 12
orconfdiiFdtaPnngE o8 SHAFTRRLLEANG BREr ERCRINIRG Farcuit 1
modul atign circuit 11 in radio_wave reception

d
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waves subjected to the phase nodul ation by the
1000 & i3hoClah€ehhia 110, ldh tikputadhe sedsuy ecepiinal, la
the nodulation circuit 11 inputs the received radio
wavesnigated thethat @ntennkD 10, r acinbulatidre circuit 11 for
denodul ation circuit 12. In the radi o wave
t r apenficesiiong, phhee noodl tiom, ciar deinpdullatPidpaifongts 12 for
the phase nodul ation and the transmssion (reflective
t r adedigliadingod & hgnalk ddipudd thegebo wale s her gedudpgion

antenna 10 in accordance with transmtted data from,
t hecircuit 11 in radio wave reception, and a control circuit 13

15 for switching transmission and reception timing and

controlling the phase modulation by the modulation circuit 11.
The antenna 10 receives radio waves transmitted from a

communication device with which the transmitting and
receiving circuit 1 communicates, and transmits reflected

20 radio waves subiected to the phase modulation by the
modulation circuit 1ll1. In the radio wave reception, the
modulation circuit 11 inputs the received radio waves from
the antenna 10 directly to the demodulation circuit 12. In
the radio wave transmission, the modulation circuit 11

25 performs the phase modulation and the transmission
(reflective transmission) of the received radio waves from
the antenna 10 in accordance with transmitted data from the

control circuit 13. The demodulation circuit 12 detects the



control circuit 13. The denodul ation circuit 12
detects the 7 received radio waves fromthe antenna
10, and extracts signal waves fromthe received radio
waves. The control circuit 13 receives the signa
waves fromthe denodulation circuit 12 in the radio

“n'g\é;ﬁ?ée‘i%ﬁt QR4 o 2RSkréd Pitich RREULALERRA 0B 2 drfdl ER@racts signal

ation circuit 11 in the radi o wave transmn ssi on.

Theya v iRl ¢heClbdeiivld eeRiiveRades] INBle fdoprbiecireuit 13
denodul ation circuit 12 via a signal output term na
Poutecdiivihs 2hbSsfigii€l atdwd CirofUthe Cdfiodiiliattiioancircuit 12 in
di agram of the nodulation circuit 11 and the

dengioh | raidienwavecredtedttion, AAdThepubsiutedileationr data to the
11 includes two diodes, i.e., a first diode 111 (a

bi rmtdishattion pgretirellt Jirntdeargdtondae damnerd ssign. The
second switching elenent), and a stripline 113 of a

| errRtredqedircndt al Juraaadvegavepégnth Bron Hoer dempdudation
radio waves. On end of the stripline, 113 is connected

to EHeEYitpde Fha 213 Rt AUPEENTREFLIZ ditfect ed to
115 15 Eoneti bt T Gt ApuE T Cbt it g phach Sladifn of
denpdul atj gqn. circuil 12 i esent . s
comiyaraigricbiElrits 1 ahe e’ detofnfaiPiroue 2.

196tfﬁee%dmg.a<aggnggﬁraﬁie hg gﬁggghiigeu}&?amst,hg.e., a first

ground, an e secon 12 1s connected

bet yesde t1ha qQhhet rePdsPfrcHif® slembhtNeand 3 dedohBediode 112
ground. In the connection of the first and second

di ogtessekbbhdaReri téRing el ddintodeanafl at feripliiades13r e£0a length
the ground side. A connected portion of the first

di oglgudlll kcand quhet enewerd esfgthhefsthe ptearel velB radidbwaves.,
connected to a transmtted data input termnal Pin,

whi 0re end cdnirbet stirjplineon 1§ isheonreotrt dicoddel inpuhdand

t he ot her end .

15 output terminal la connected to the antenna 10, while the
other end of the stripline 113 is connected to an input
terminal of the demodulation circuit 12. Further, in the
present configuration, the first diode 111 is connected
between the one end of the stripline 113 and the ground, and

20 the second diode 112 is connected between the other end of
the stripline 113 and the ground. In the connection of the
first and second diodes 111 and 112, the cathodes of the
diodes are on the ground side. A connected portion of the
first diode 111 and the one end of the stripline 113 is

25 connected to a transmitted data input terminal Pin, while a
connected portion of the second diode 112 and the other end

of the stripline 113 is connected to a switching control

signal input terminal Pcon.




of the stripline 113 is connected to a sw tching
control signal input termnal Pcon. - 8 The
transmtted data is not input to the nodul ation
circuit 11 except in the radio wave transm ssion, and
thus the first and second diodes 111 and 112 are both

in an : adio V. fi , :
therefSFE? ?Egﬁggggﬁvigsgﬁrggi%$§ﬁ§g§ﬁ??%h??ﬁemg%?%ﬁﬁéfn

10 @y einpdl LRchpe denmllirdldionwaté M €xtismlidslibnQuehd thus
the stripline 1137 In this case, a swtching el ement

IS e fiits?r pagdedebSidRthddie 1ant endal 1D amndbothein an OFF
denodul ation circuit 12. Thus, the received radio

wavesatey.e iTnpthet padie wiaredielcapt bongi troanafok® , withkoneceived
being 10 attenuated. In the radi o wave transnmn ssion, _
b heradian swivesedromat ke iantiommat 10oaraeinputhdiv ttheddgtiedulation
input termnal Pin, and the ON-COFF control of the
firetreid d@cshaoughddre stripldne1313; s etdencassn 2

the basis of the value ("1" or "0") .of the signal  of

t heSwidiehiings elgheRt QA URFE*PPERE PILRED (H‘F%daf‘a?aaa 10
transi gsi on), ne, of the f,ir ang, second di odes 111_ ..
e e gy AT O (HO T teildr o, THEn SR HAFaYed Fadio
diode 111 is.turpned o t L ved | 4 v :
o313 P aBRE Er T ' Bheduiges i AL TGS RERE being

1?: :%%t%;{v%%dlllkno{:hé I"z.eacgifd(')}v}fglvien@r.;.ln]émigé)icW‘erthfeh%ransmitted

111 I's turne and the second di ode

11294 LW nedulNeol e NEARIsMRA teadhigr oM tR rh@hal | Pin, and
reflected at the other end (the side near the second

di oglge ANLDFFOkchBLoBtEf MHNE1k3R. ahl sédiend afiedelsh@ll and 112
received radio waves totally reflected at the second

di ofle gel¥drimavdebnbebk Rdsiandff ahehvabué he"kt mixpliofi¢ of the
113 having the length of the
signal of the data.

15 In the radio wave transmission (modulated transmission),
one of the first and second diodes 111 and 112 is always in
the ON state. When the first diode 111 is turned on, the
received radio waves are totally reflected at the one end
(the side near the first diode 111) of the stripline 113.

20 When the first dicde 111 is turned off and the second diode
112 is turned on, the received radio waves are totally
reflected at the other end (the side near the second diode
112) of the stripline 113. In this case, the received radio
waves totally reflected at the second diode 112 travel back

25 and forth in the stripline 113 having the length of the

quarter wavelength. Thus, there arises a phase difference of

a half wavelength from the received radioc waves totally

reflected at the one end (the side near the first diode 111)




quarter wavel ength. Thus, there arises a phase

~difference of a half wavelength fromthe received

radio waves totally reflected at the one end (the
side near the first diode 111) - 9 of the stripline
113. In the above-descri bed manner, the received

radie May et ibeihthelant e nk0 a860e L 86 fbHbed hAsESdthe
both in the state of the first diode 111 and the

ON sdcdived ralgoseaeds fidifdantlantehni hey .addhaonBasg S
nodul ati on (BPSK) is perforned such that the phase of

a refleticRrbstgngh thne tdie sBtet afethé fimst idisdedidlieand the
111 and the phase of a reflected signal in the ON

st adie sfattehefsthensecahddbotid? 1aRe dFiftehent theophaaeh

ot her by 180 degrees. Further, in the radio wave

Br amodn dilom, (BASKDf 1% Ipenfmieds sughdthet g #ihegesof a

111 and 112 is always in the ON state, and thus the
dentrfAentiesh sdppadi tn 15he ON gEases of r e Hast dload®111 and

dulatlon Ci r cui

h th
anol:hsca f%%@ﬁb&ﬁ?é%?%#ﬁ%&%ﬂ% ﬂugh%lRN stelta gk the second
di t
e:%%g g2 érspgtiféa LS e, keRR°atRRE MY 1g¥ LRakBes
1 |
o e sl OF id Gddiolgav8rd J%q“ﬂ%%ﬂg 8hb OBt the

19; tﬂﬁff@'e t4 s@eeﬂae&fwémlq' ek 12 f@naﬂeafsorifnl gHEEON state,

a smaller n conponents. As a résult, a

r edaied i hd RheOabmb&uBLti Y @rcd@t The derdmgulcHs FRom the
circuit 12 includes a diode 121, a capacitor 122, and

a resdwlLioh?3irdhiet dEDDdWial @heCioduldtick? dixcuit 11 and
configured such that the anode of the diode 121 is
conies tdahddmliabéont hercweitd 1 thhe sttieff niroil2ach dhher in
modul ation circuit 11 via an output termna
(i | thestradicomwave transmission, there is no need for a special
15 switching circuit for cutting off the modulation circuit 11
and the demodulation circuit 12 from each other. Accordingly,
the transmitting and receiving circuit 1 can be configured
with a smaller number of compconents. As a result, a
reduction in cost is achieved.
20 The demodulation circuit 12 includes a diode 121, a
capacitor 122, and a resistor 123. The demodulation circuit
12 is configured such that the anode of the diode 121 is
connected to the other end of the stripline 113 of the
modulation circuit 11 via an output terminal (illustration
25 omitted), of the modulation circuit 11, that the cathode of
the diode 121 is connected to the signal output terminal Pout,

and that the capacitor 122 and the resistor 123 are connected

in parallel hetween the cathode of the diode 121 and the
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25 omtted), of the nodulation circuit 11, that the

cat hode of the diode 121 is connected to the signa
output term nal Pout, and that the capacitor 122 and
the resistor 123 are connected in parallel between

t he cathode of the diode 121 and the - 10 ground. .

Usi fipdrRe dipedfy 1ite diftRiedeniutné i @dmsduiGtibnldircuit 12
detects the received radi o waves fromthe antenna 10

pasedtittst Rheugbeéivedatidiat wanesi fedath tthkl antehhe 10 passing
radi o wave reception. As described above, according to

t hetHrcaiTithei ngdalat idn rdeentingl cin cili¢ rhddb whee reception,
present enbodinment, if the first and second di odes

111 andAsldescxilpst lmboveughccoxding e CHE trapsitting and
recei ved radio waves fromthe antenna 10 can be. )

9 reendiwingpaircelt he afefbeupiesent cenkadimens, i the first
stripline 113. An elenment causing a signal |oss_is not

10 b sarongndindes b @R ddR aRe PPN ToMgBEy &Rt the OFF
radi o wave are | nput fromthe apten 10 to_the

derftictisat P8 PPEtTed FAdip) HapRa BYoR fhe,gnppgnd 10 can be
Therefore, the received [ can. ke 4i,n

{ netrau arpeh EF i dIORIARER B A Uik s

Accgr :dl'tﬂl » 1588 SAQNAlerleS cig.tﬁg %B%' {' % ﬂd}ﬁlg .9.0%)5 is not

gl
conventtiondal "nodulation circu se€ N

h It oHRYRe’ ELAPHHMDUGANWAECE OLNE dredeiveekadtb t i
1{Jhgpz;é?s‘,rﬂsr{% (e} eelll brougﬁlt%ﬁi ﬁt oct he (]\Iest ate, tahe ves

r ecoie athphRdifRomoves Arer@ 10t abl yhé eddneriadtdon thecuit 12
one end of the stripline 113, i.e., the side of the

20 wid itHd BeripBinearll.he Thierefode pdehd IeceSiveid aalijo waves
with only the second diode 112 brought into the ON
st atan Hehdnpatetvethe rdmticslniatéoncabrdeit dZamighout being
reflected at the other end of the stripline 113,
i . eattamhatsidde dtcerdingly,plthgesigrahekgss pecurring in the
15 conventional modulation circuit 100 (see Fig. 3) in the radio
wave reception can be scolved.

Further, with the first diode 111 brought into the ON
state, the received radio waves can be totally reflected at
the one end of the stripline 113, i.e., the side of the

20 stripline 113 near the first diode 111. Similarly, with only
the second diode 112 brought into the ON state, the received
radio waves can be totally reflected at the other end of the
stripline 113, i.e., the side of the stripline 113 near the
second diode 112. Further, if the received radio waves are

25 totally reflected at the other end of the stripline 113, the
received radio waves travel back and forth in the stripline

113 having the length equal to the quarter wavelength of the

received radio waves. Thus, the received radio waves have a
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second diode 112. Further, if the received radi o waves
are 25 totally reflected at the other end of the
stripline 113, the received radio waves travel back
and forth in the stripline 113 having the |ength
equal to the quarter wavel ength of the received radio

avgsasel i felrBRck e6L1 VAP dedde@sVAYER $RW reteivedlradio waves
phase difference of 180 degrees fromthe received

r ad¢SryEMe Teflletoed Yat aflecdnedeall bhetipdasi@iplahet he3.
stripline 113. Therefore, through-the O\ CF

opeTkéraforef, theohgh sthertli-ofecopdrat Dsieofl Fheafdrat2and

in accordance with the transmtted 5 data, the. phase
nodsgcnichdigdest hdl raid ddid e araosdanse ovithf thehéransmitted
recei ved radi o waves can be perfornmed. Furthernore,

8uedatn t ietepphsse ek kation, andetbe redledtiive: tzagsmission of
second di odes 111 and 112 is always in the ON state.

A

Thushe tieeaiyed) a8dbn waves icani pecRarHRImed- of f from

th 10 deppdul at i [ 1t 12 in th I,
L ansmi EEFBReEGEe { S Epckbe Shatn ARKIEH LBPoyrRs Qhdthe

LA S0 el gdd 3 apl 157109 ANAGH 9RLRE on stace.
modpl Al T QReC bl bt fdn AGERGE 19! Yan tHE cL&O'Hi‘i:‘”%%ﬁ e
the transmtting and receiving circuit 1 can be

. 16 dMGREd1R CRBADES redSt A X 85Ukhe Eaﬁfg%w}é”{:riaﬁsh?§sion. It

cost of the transmtting and receiving circuilt 'S

achj #uatkreldrbhBops BSRNt L RO BBNERe o ia0des aifcuit 11
used as the first and second switching el enents.

Howemsr ,a i@ tewi hg gt iine FeRt Subt tndiadfd iUket ddmbielation
di odes, and thus can be 20 configured by transistors
( bipitaritol2ufirpwl tine tucadvdiastionsyircdir ldxanpeeordimgly, the
present invention can be applied to a transmtting
components of the transmitting and receiving circuit 1 can be
15 reduced in number. As a result, a reduction in the cost of
the transmitting and receiving circuit 1 is achieved.

In the present embodiment, the diodes are used as the
first and second switching elements. However, the switching
elements are not limited the diodes, and thus can be
configured by transistors (bipolar or unipolar transistors),
for example.

The present invention can be applied to a transmitting
and receiving circuit which performs phase modulation and

reflective transmission of received radio waves in accordance

with transmitted data.

- 12 -




and receiving circuit which perforns phase nodul ati on
and reflective transm ssion of receivedradi o waves
in accordance 25 with transmtted data. 12 WHAT IS
CLAIMED IS: 1. Atransmtting and receiving circuit
conprising: an input and output term nal connected to

an genYicr.aTMepstsl pl i ne having one and connected to
the 1 nput and output termnal; a denodul ation circuit

connected to the other end of the stripline to detect
recei ved radi o waves and extract signal waves from
the recaiveg tashsmivvieg, ahd feféiding wWilrehitgcohprtiing:
provi ded between the one end of the stripline and the
gr ound; aandnpus egid chuputtc hierginal esemieqiedvitdedn antenna;
between the other , end of the stripline and the
§r ound, anséraphimhdavingdehet eod conpttiest fod thar buppt and
an ON-OFF 15 operation of the first and second
swi @Ry teradaals, and wherein the switching between
the transm ssion and the reception is, perforned
t hr oughaaﬁewwchHbF&t‘icBﬁtoFWW’eCt%‘é&?n&%?\APFEﬁF ngpd of the
elenment.. . 20 2. The transmttin nd receiVvi ircuit,
B ERRIne, o faPRey atvad, Hef0 wares il Yxtrhgt! bignal
rec ' he, recej [ .are input to the

Wit LB r o "€nk 5%&’%4 ﬁ:%mtohwgyfsgh

denbdulation circtu e first and

1§econd gwieh bt ngwfﬂ&[ﬁ@t %lEHEHFdPPéJi BetweleEfé Tone end
In radio wave transmssion, reflected waves subjected
to §herhase1pRdHb AP HY QdoudRshhded, with the

a second switching element provided between the other
end of the'stripline and the ground,

wherein phase modulation is performed through an ON-OFF
15 operation of the first and second switching elements, and
wherein the switching between the transmission and the

reception is performed through an ON-OFF operation of the

second switching element.

20 2. The transmitting and receiving circuit according to
Claim 1,

wherein, in radio wave reception, the received radioc
waves are input to the demodulation circuit, with both of the
first and second switching elements turned off, and
25 wherein, in radio wave transmission, reflected waves
subjected to the phase modulation are transmitted, with the
one end of the stripline used as a reflecting surface in a

state in which the first switching element is turned on, or
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one end of the stripline used as a reflecting surface
ina state in which the first switching elenent is
turned on, or - 13 wth the other end of the

stripline used as a reflecting surface in a state in
which the first switching elenent is turned off and

t hewsge Alé Dihleehend &f efNigtirgpliihBedséd.ad B.reflecting
nmodul ation circuit conprising: an input and out put

t er shrfdcec dmnacsedté oimrwiandhetha; fiasst swiplchimdh@liengnt is
one end connected to the input and output term nal,
andtuimedtdffr aaddthe nsecdinet] awd tahihgpelemdrer nisndurotdaon.
denodul ation circuit which detects received . 10 radio
waves and extracts signal waves fromthe received

radio waves; a first sw tching el ement provided

Bet ween 3rheRohedelpkicl oigsvitr FPMPRESENY t he ground;

and a second sw tching el enent E% vi ded between the

o}1 her £8 éRBAUDR%SUSPNEEERBLARY TMNRGFETEC RRepREFRRAS
dul at i ' f d ith f [ .
S E?‘?ch%f %F?%hﬁi‘rae'ega"%a%g"éi oL R B bRy and
h el ;
t eo%f@ﬁxtaﬁ:%%qiagg End LI oetrﬁ(lfrotgﬁé ?f”?‘t‘ tﬂald % an anput

t hrougt operation of t st~ and secon
SW L Shh lelo%”ﬁ”&ﬁm@@@f’a_@i%n"‘"&iﬁ:%h@ta&hl&?%et%‘&so%ekgﬁved
first and second swtching elements is turned off in
® 1bher5’ci‘,?§%:léfé@ulaﬁhl eRt 14 tdIts i1t BEvederREhItid QBceived radio
circuit.
waves;

a first switching element provided between the one end
of the stripline and the ground; and
a second switching element provided between the other
15 end of the stripline and the ground,
wherein phase modulation is performed, with a reflecting
surface for the received radio waves switched between the one
end and the other end of the stripline through an ON-OFF
cperation of the first and second switching elements, and
. 20 wherein at least one of the first and second switching
elements is turned off in the phase modulation to cut off the

demodulaticn circuit.
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