ANTENNA UNI'T AND SI GNAL SW TCHING CIRCUI T 5 FIELD OF THE | NVENTI ON
The~present invention relates to an antenna unit and signal sw tching
circuit, and nore particularly, an antenna unit and signal swtching
tircuit for receiving a plurality of broadcast transm ssions. 10
BACKGROUND OF THE | NVENTI ON In recent years, with the spread
of the conpact disk (CD), the superiority and ease of use of digital
audi o has conme to be widely known. It is against this 15 backdrop that the
effort to digit o SREGIRICNTIONr oadcast s has gai ned nonentum Digital
audi o broadcasti ng ( DAB) using either satellites or ground stations
makes it possible to provide nobile listeners with a high-val ue-

added service. As a resul (ANTENNAQUNEHNtANDN SAGNAL SWIRGHINGg C2RCUTHB
transm ssi ons whi ch can be nade conpact and which can be easily nounted
have come to be sought. FIG 1 is a block diagramof a

conventional 5 E:nnn;gggnmu;ngumgﬂxp conventlonal receiver syst em shown
in FIG 1 chiefly conprlsﬂﬁlan antenn uni.t , 25 ~a receiyver

unit 4, and anplifier 5 and®aPEHEERES entl°n ré156e5 § t°TﬁB antenng WHit 2,

for exanple, i Ncandlasighal swmt@mﬁIg Firennd, aaed nREe pastPehBi+ALd ahadi 0
waves from direction 1. The reception S|gnals received at the
antenna unit 2 RRtenRHURdd aBdtskonadc spiEehing ciFqply fopgrecaiyipgza
The receiver unigide gﬁlﬂdgkabféa&é'@;ﬁ’ qﬁgﬁgm_@gsions signals supplied fromthe
antenna unit 2 via the Cable 3. he signal s denodul ated at the receiver

unit 4 are

Q)

In recent years, with the spread of the compact
disk (CD), the superiority and ease of use of digital
audio has come to be widely known. It is against this\

15 Dbackdrop that the effort to digitalize radio broadcasts
has gained momentum. Digital audio broadcasting (DAB)
using either satellites or ground stations makes it
possible to provide mobile listeners with a high—vaiue-
added service. As a result, planar antennae for receiving

20 DAB transmissions which can be made compact and which can
be easily mounted have come to be sought. |

FIG. 1 is a block diagram of a conventional
receiver system. The conventional receiver system shown
in FIG. 1 chiefly comprises an antenna unit 2, a cable 3, .

25 a receiver unit 4, and amplifier 5 and a speaker 6.

.The antenna unit 2, for example, includes a
planar antemna and receives polarized radio waves from
direction 1. The reception signals received at the
antennma unit 2 ere supplied to the receiver unit 4 via a

30 cable 3.

The receiver unit 4 demodulates the reception

signals supplied from the antenna unit 2 via the cable 3.

The signals demodulated at the receiver unit 4 are



supplied to the anplifier 5. The anplifier 5 anplifies t he signals
suppli'ed-fromthe receiver unit-4 and supplies these signals to the
speaker 6. The speaker 6 outputs as audi o the signals received at the
antenna unit 2 and 5 denodul ated. The above-descri bed
recei ver system1 only recei ves predeterm ned pol ari zed waves, so
reception is unstable. Wth nobile reception in particular, the planar

antenna rotates as the sign noves,._.So W t hout obtaining 10 the necessary

pol ari zed waves ﬁ‘b‘%ﬂreé’ié%t %gﬁ ?‘Eng’rfriﬁrcg _‘.?he.ampl ier™5 amplifiessy|t, in
order to maintai thgfibndllsl @pplied SFIRI tRE récdivdiC@nItalYand dipPllieRl anar
antennae to receive polarized waves fromdifferent_directions and so

sel ectively recefRse Flg6iLE, FQcthe\SReskers6. The speakep,@\@tPUtsudsi ng a

plurality of antgafg, WHd %itgﬂalbofébéi%ﬁieaﬁeﬁhé e teRh Qﬁi{:h%‘ %\.ﬁgei ver

system and conpl i cat es e installation and connection o ant enna

unit. 5 demodylated-ticul ar, nobile reception of DAB 20

transm ssions requires se Ugtd g - 5 Qﬁg% ari zed
wave reception antenna unﬁ?kﬁ%ﬁgﬁg é%%lg}qgh éeéé%%ﬁge p%ﬁé%i%@%}mave ,
recepti on ant ennvecgfives] drefinterminedpiolayized didviescusd recepiiion He nobil e
ant enna conpact ea o, {. . A i there is
Pifepove “TRAEhOpBLY refaotion tn papiEAER, WA piaigs

a met hod of nounting enna on“a’srnglea
unit. In t hi antsenra afotadesi gsiréie eignayphoeadd ,y soswdbthbat prtohaichiine

good recepti are sel ected from anp a plurality sidnals . Leceiyed by
2 plural ity BF aHPeecesary pelarired sarPaooRs CoRREIPE LS TR A
result, it is necessary t@s a rpsaltfeim octidgrato suainctaing gobdcrobhiter

sel ecti vel outputting.tQ the antenna unit one-signal from anong the
plurality gf sigﬁ%ﬁé%tion gt gs necessary %o mount ﬁiana% ant%pnaei%o 9

receive polarized waves from different directions and so
selectively receive the polarized waves.

15 However, mounting a plurality of antenna units
both increases the cost of the receiver system and
complicates the installation and connection of the antenna
unit.

In particular, mobile reception of DAB

20 transmissions requires separate mounting of a left-handed
~polarized wave reception antenna unit 11 and a right-
handed polarized wave reception antenna unit 12, thus
making it difficult to make the mobile antenna compact and
easy to mount.

25 Accordingly, there is a method of mounting
multiple antenna elements on a single antenna unit. In
this sort of configuration, typically. signals providing
good reception are selected from among a'plurality signals
received by a plurality of antenna elements and supplied

30 to the receiver unit. As a result, it is necessary to
provide a signal switching circuit for selectively
outputting to the antenna unit one signal from among the
plurality oflsignals.



HG 2 is a block diagramof a conventional signal switching circuit.
The si'gnal switching circuit 10- " selectively outputs according to-a
control signal either an input signal supplied to a first input

ttermnal Tl or 5 an input signal supplied to a second input termnal T2.

To nake this sort of signal switching circuit 10 a changeover switch 11
I s used. The changeover switch 11 conprises a signal
pass-through type switching |nte rateg ci.rcuit %éC% In 10 he changeover
switch 11, a first input t éﬁl%a ST3 piock éiﬁgﬁ c Edﬁt??qvﬁB&P°P ninal Ta,
a second input tgsghaRlswikching! 8ifQUHECt GHel Bigial ewiiteAlngbeipdua tiput
termnal Tout is connected to output_terminal Tc and a control term nal

Tcont is connect 8BLeGEEEHE QUIPBER: 3RHOTRINITHE 3 HEARfEeFlgBal soithar 11
outputs to the oghpyhpie’diighal Eapb1iddBd Befirst Oitigit tkemihafl il one or

the other of either a first I nput signal supplied to the input term nal

Ta fromthe 5 anriRpyf Fignadr fipRlied tor agseeerh dlnowiytesnd Bippl i ed
to the input teringhed HHiLBoHEES b1 pkchBidididoni? 20 ol N TESPONSE
o the

to a switching control signal supplied control termnal Td from
the control ternthangeaevan switch 11 is usedA brief description will now be

gi ven of the operatio ﬁﬂﬁ | | il R N | 4 104

FIG 3 is a diagramfor explaini naa?ﬂgﬁoperftthl 2% gg‘ﬁb%%élast go%\}gﬁ?:ll‘onal

si gnal swit chi ngpassethitough typeGswitching (Afregsated wiittchilig(TOht r dln si gnal
supplied to e nt r.ol erm Jcont . | G, SW tch 11
swi tching ﬂpst gﬁ% %rrx]%n%e@v | SS%E%tlplfft g?‘r&ng%]a ou%%gﬂgﬁg're{'oht:ﬁjt

state. 30 connectdd ed iimput 1Berminadlndacas esedond Appubt Eéfnirgl T2 the

control signal suypplied to cqntrol_ termmnal Tcont is at .le I‘t'UQN
“nput terminal TASopORRREta 1RHY cretiial, To. ‘& ot tremiaal oty
term nal Tc and, cofinéd€bd aicdulbput terminal Tc and a control terminal 3
Tcont is connected to control terminal Td. The changeover
15 switch 11 outputs to the output terminal Tout from the

output terminal Tc one or the other of either a first

input signal supplied to the input terminal Ta from the
first input terminal Tl or a second input signal supplied
" to the input terminal Tb from the second input terminal T2
20 in response to a switching control signal supplied to the
control terminal Td from the control terminal Tcont.
A brief description will now be given of the
operation of the signal switching circuit 10.
FIG. 3 is a diagram for explaining the operation
25 of a conventional signal switching circuit. In FIG. 3,
(A) is a switching control signal supplied to the control
terminal Tcont, (B) is a changeover switch 11 switching
state and (C) is an output terminal Tout signal output
state.
30 At a time tl0, as indicated by (A) in FIG. 3,
the control signal supplied to control terminal Tcont is
at level LOW, input terminai Ta of the changeover switch

11 is connected to output terminal Tc and, as indicated by



(O) in FIG 3, a first I nput signal S1 input by the first I nput

terminal - T1 is supplied to the eutput terninal Tout. Next, at
atime tll, as indicated by (A in FIG 3, the control signal supplied
to the control terminal 5 Tcont is at a level HGH the input terminal Tb
of the changeover switch 11 is connected to the output term nal Tc
and, as indicated by (O in FIG 3, a second i nput signal S2 input by

t he second i nput r i T2 i . keds: t..Lermnal_ Tout.
10 (CEH R G B, L Ripet bl Bubtad B, RMBRY, pf o6 MLt

above- descri bed shpwtltemiinahi 1Y ts renpplietintadche iowtput termimel Fogital

line a control line for s l.vi ng t he, cont.r.ol : jgnal. Ls essar t hus
conplicating the wring aﬁ@ﬁ:, a&nér 4ie lvhgscﬁga}é%§§dlby (&Y 1 Fe.

Addi tional ly, sipgethéridntiiodnaligidl isuppatipdt to the/icontiRelcbengamer switch
11, signal loss-is al so experienced resent

. Th
i nvention was coRe@rbeltf it B dR¥el HIGH;,Fheqirpyt H&F’E&Pﬁ? i oF nffB&%d, and

has as its obj ecthh@getrersiiteR 81 A IRRABCHBA LS AtRDLALEIL " E&BMNT @
plurality of different broadcast transm ssions with a single antenna

unit and a si gnaFcsapdciisgndicated WhdCleinnFHat & @hgecond For a
control signal |Lfgnay &b i%ﬁg-ﬁﬁjﬁ% %:cl-zc-gﬂﬁ iﬁ%@\r@egﬁinal T2 is The
Was conceived with the above-

present invention ) described points in
m nd, and has assbppligf d&x the outpyk digrsdnah TeMtnna unit and signal

switehing cigguit with  r5igiRl! k8letddie 2Ad Sihali edHoRts ener gy
30 consunption. he antenna unit o e present i nvention
conpri ses: above-describedr sigeml eawikcbisgeedrduiit,r dneaddbiian thoer

the signal line a control line for supplying the control
signal is necessary, thus complicating the wiring and '
increasing the cost. . _

15 . Additionally, since input signal S1 is output
via the changeover switch 11, signal loss is also
experienced. ' :

The present invention was conceived with the
above-described points in mind, and has as its object to

20 provide an antenna uhit capable of receiving a plurality
of different broadcast transmissions with a single antenna
unit and a signél switching circuit that eliminates the

need for a control signal line.

25 DISCLOSURE OF THE INVENTION
' The present invention was conceived with the
above-described points in mind, and has as its object to
provide an antenna unit and signal switching circuit with
simplified wiring and capable of reduced energy

30 consumption.

The antenna unit of the present invention

comprises:

a first antenna element for receiving either



4 ] satellite transm ssions or |eft-handed pol ari zed waves;
and -~ * - ~a second antennda el ement for receiving either VHF
terrestrial transm ssions or right-handed polarized 5 waves,

wherein both the first and second antenna el enents are provided within
a single casing. Additionally, the antenna unit of the

pr esent i nvention forns a first antenna el enent and a second 10

ant enna el enent i - - . Furt her,

t he antenna uni tg%#&[%ﬁ%gggﬁ%fmngnggﬁ%%ﬁ%dc darpg%?le.ﬁ%dec}%}vr?st’hat t he
structure of theand first antenna elenent as well as the structure of the
second antenna el enment is that of a,glanar antegqg. 5 . . .

Additional Iy, the antenna &FECOBR TRECTHIRL gAffent fox, raceiving jodther, o
stacki ng neans fyHF Stexdestgibletransndidisdbhit er igpdchahded gpslarieed ved by
the first antenna el ement and the terrestrial broadcast signal received
by the s@con®%®ft-enna el enent. 20 Further, the antenna unit
of the present I nvent iydidre@APbb6BESEhe first and second hh€&hna OW noi se
anplifier circuit_for anplifying a | eft-handed pol ari zed wave to be
recei ved by ‘F}@“qqtr%tarﬁn?ﬁﬂ'ﬁ’ad%féi%ﬁti? g5single casing. 5 second

| ow-noi se anplifier circuidgdi®ionallfMind whienRa it dFaRHedpPOL&+ zed
wave to be received by t he second antenna el ement; and a
swi t chi ng ci r cui invention £eormaga dflrsduaptennagelemengnandfacsecand t he out put
signal fromide fifcind QtehBhtort AL bitefld Gleheft i outpPut signal
fromthe second oW nol se anplifirer circuit.

Addi tional ly, the antenna Fwitheyf the gnteosat unit ofhvdhet pvesentints t he

first lownoise AMPLIfIQr 16 Eiltdeterized in that the structure of the

first antenna element as well as the structure of the

second antenna element is that of a planar antenna.

15 Additionally, the antenna unit of the present
invention compriSes stacking means for stacking the'
satellite broadcast signal received by the first antenna
element and the terrestrial broadcast signal received by
the second antenna element.

20 Further, the antenna unit of the present
invention comprises: _

a first low-noise amplifier circuit for
amplifying a left-handed polarized wave to be received by
the first antenna element;

25 a second low-noise amplifier circuit for
amplifying a right-handed polarized wave to be received by
the second antenna element; and

a switching circuit for selecting and outputting
one of either the output signal f£rom the first low-noise

30 amplifier circuit or the output signal from the second

~ low-noise amplifier circuit.
Additionally, the antenna unit of the present

invention mounts the first low-noise amplifier circuit,



5- ' the second | ownoise anplifier circuit and the sw tching
circui't on a single substrate. ’ Further, the antenna unit of
t he present i nvention nmounts the first |low noise anplifier circuit, 5
the.second | ownoise anplifier circuit and the sw tching circuit on a
surface on a substrate and shiel ds that surface so nounted with a
shield casing, the first antenna el enrent and the second ant enna el enent
bei ng nounted on sur f. ea:ﬁ% 9_.? . .

Addi ti onal |y, i ntPReS&R b Hol o 86 ]éffp}'ﬁéerign bhft nd the. switching

swi t ching circui cironpti eesa cingle sobstate. detecting neans for

detecting an output term ngl_xolta and power contraol neans for
controlling drive power foﬁmﬁle%r %51%8‘“?7%“# iq"\é& Pgmﬁ%i%@sﬁ?ﬁl i fier

circuit and the ihvefietomdnditsn@haefargt ifowshotsé Capliddesr difgui®, t he
vol t age detected by the output vol tage dieft ecti

ng Npans. ]
Further, the 2nt &HRaSEFPRY FOXRELSPe ler Ff‘rg‘é\‘ﬂ'ﬁ: Frd HrecBYLLERIRG)| t age

of the output tecqirBaltase.a surflasesn 8 dubatyats age dfikauadinhse!l ectively
outputs one of 20 either the output signal of the first |ow noise

anplifier  ci FEEFRCOrSe MOWIEHUYLER g Ahield: ARsiRgoride &irRb| artenna
anplifier circul bjement and the secbhf!df¥enra@180606 o1ty moBhtbd o’ ESENt

i nvention adjusts the drive voltage supplied to the first 25 |.ow noi se
anplifier circui engkber hsurkaaen@f] the wikgtrate.anplifier circuit froma
first stabiljged power cir gkl SY=Yolo) ; illnxé"#e r Ol Lt
accordi ng toi%he voltaéga%ﬁi%qﬁgi ﬂt%ﬁt te%%?%aagan sejgg¥gw %ggﬁﬁputs
one of eit hednvention pthe switehing cireulitr compoiseriotitp8l vahpadd i er
circuit or the o ' e %ng 56 a9R! L5

circuit. ‘d%%&tfﬁ%ﬁ@éﬂn%ﬁ%% 9&?(% e g %Puts%l?c I'ng (gIR r{ééfll'fé%%

t he present i nveahdopower vasnimod méass pfar alontyodblisg ghdlve power for

driving the first low-noise amplifier circuit and the
15 second low-noise amplifier circuit accofding to the
-voltage detected by thé output voltage detecting means.
Further, the antenna unit of the present
invention detects the voltage of the output terminal and,
based on the voltage detected, selectively outputs one of
20 either the output signal of the first low-noise amplifier
circuit or the output signal of the second low-noise
amplifier circuit.
' Further, the antenna unit of the present
invention adjusts the drive voltage supplied to the first
25 low-noise amplifier circuit and the second low-noise
amplifier circuit from a first stabilized power circuit
and a second stabilized power circuit according to the
voltage of the output terminal and selectively outputs one
of either the output signal of the first low-noise
30 amplifier circuit or the output signal of the second low-
noise amplifier circuit.
Additionally, the signal switching circuit of
the present invention drives one of a plurality of signal



6 “ anplifying means and sel ectively outputs one of a

plurality of signals by supplying a voltage applied to an out put

term nal depending on the voltage detected at the output termnal as a
drive voltage to one of a plurality 5 of signal anplifying neans..

Further, the signal switching circuit of the present invention can
stabilize the operation of the signal anplifying means by supplying a
stable drive aﬁﬁ_?j S I I | Lgy, of signal 10
anplifying means. J{'ﬁ&%gt Rlefifis &E’d) éﬁ%ﬁtgﬁl ‘3&5&%‘%‘%&% gflgng aSWI t chi ng

circuit of tptupalddanofi nﬂcemlsnbxwupphﬁsng\m twoitagenappbied tca@nor di ng
to the voltage d d i connects
to the output te(r?%@éiﬁe%g%uégi 8%)‘&% |tge |ty Ofvolta&@ e]re'%qgnélgll etx:

Addi tional |y, anottmut sieymihaiwas czhldxg.vel volitage to ohet bE @rp_hmfalmuyvent i on
swi t ches signal oyt put hy . usting the supply to the anplifier circuit
of drive r%ol ?gg%lsﬁlfﬂ‘em&a%% ¢ vol tage generating neans 20
dependi ng on a direct - cur rmixithe, tane siyell spptieihg @itdeait of Ot ut
term nal . Further, the SI nal chi n CI rcuit of the
present inventi oPress: INYERyi8ht FRR Stab F'bﬁ%l Vi{IER/ 6ﬂPr%$I’f1f?g t he

supply of drive ypia0enplREyifg lﬁéhﬂ§1%y25u§pﬂﬁﬁ{g Althblerasiveui t by
controlling the operation of the drive voltage generating nmeans that

supply drive vobtagg da bedripelied to gRa °%rﬁ)lﬂlﬂ1fﬁﬁétﬁe%ss% ding to

the direct- oy r eghpVotJiaRE m@aR5L €d to the output term nal.
As descri bed above, accordl ng to the antenna 30 unit of the present

i nvention, by conbining tH&ditiopally, ancthes slgwehiswiitehing gtromt
ant enna eI ement tﬁ{{t&h tS!L ﬁtwg%tcﬁeé'éﬂ&hﬁﬂbeﬂ %.lémlt can
|

receive either ed pol arized waves or r ed pol ari zed
according to the voltage detected at the output terminal

and sélectively connects to the output terminal one of a
15 plurality of input terminals.

Additionally, another signal switching circuit
of the present invention switches signal output by
adjusting the supply to the amplifier circuit of drive
voltage generated by a drive voltage generating means

20 depending on a direct-current voltage level applied to the
output terminal.

Further, the signal switching circuit of the
present invention selectively outputs a signal by
controlling the supply of drive voltage supplied to the .

25 signal amplifier circuit by controlling the operation of
the drive voltage generating means that supply drive
voltage to drive the signal ampliinng means according to
the direct-current voltage applied to the output terminal.

As described above, according to the antenna

30 unit of the present invention, by combining the first
antenna element and the second antenna element within a
single casing, a single antenna unit can receive either

left-handed polarized waves or right-handed polarized



7 ' waves and the antenna unit itself is easily nountable.
Additionally, by giving both the first antenna el enent and the second
antenna el enent a planar antenna structure it is possible to make the
antepna unit conpact. 5 and thus achi eve the conpactness and ease of
instal lation sought in a planar antenna unit for nobile reception.
Further, by formng both the first antenna el enent and the second

ant enna el enent a . el .at e ed to
position the fi rg%%%%éﬁﬁa%fo%ﬁ%tméﬁdE?%%e%%%%%&eﬁ%a e?tgfr%nt in
separat e casi ngs | s elAddirtdpedlly husy givihgf botly thenfiastuarntemsh savi ng

space. Addi ti.onal | y._havi ng first |low noise

anplifier cirecui ?l%?n%rﬁ?lqt Fgﬁnae%%éjla@f%pﬂﬁn P & ngﬂaﬁm

recei ved by the §trsdtward dindsupbssibiles @oomeké Othe antenfiSenBHtdnigaRA
circuit for arrpl%{lgi ng the_ right-handed arjized waves received by the

ol
second antenma u gchieve, the tﬁqlfg’aEFPﬁg?ta‘fqlzﬁa%ech%%swa&}%ut s

one of either  go@gh®ulp4 E&Eﬁ%'aﬁeﬁi&euﬁifsfbﬂ'%Bl_‘ibsﬁeé@ii&ﬂ.e_r circuit
20 or an output signal of the second | ow noise angtLlfl_er circuit, the
present invention makes i tFYd4ern| By forming bethyehe | fHirats aptepnaot h

| ef t-handed pol agi &fich " tBBJsecond 'dhtentiaNdféndt! ¥l 266 %‘iﬁ%{&%:ﬁ]e a?

single antenna unit, to switch output signals and to achieve
conpact ness 25 agtemente sybsitrate) | the @eedotighprosition Fhechikbstirmntenpe

mobi I'e receply C’nelem%nt and the seéolid ré?ﬁ:enﬁfﬁi ?%éﬁﬂﬁ"g.nt Qgpéféféza r#ﬁ’:’(ﬁgg' S€

anplifier circuit, the secon OW- Nol se anp circurt
swi t chi ng ci rcui is onlimigiatgde thustsimpd ifyingsmEmfasturs| andosaving i fy t he

structure and sagﬁaéé)ace. _ Addi tionally, by nounting the
first | ow noise anplifier circuit, the second | ownoise anplifier

circuit Additionally, by having a first low-noise
' amplifier circuit for amplifying the left-handed polarized

15 waves received by the first antemna unit, a second low-
noise amplifier circuit for amplifying the right-handed
polarized waves received by the second antenna unit and a
switching circuit that_selects and outputs one of either
an output signal of the first low-noise amplifier circuit

20 or an output signal of the second low-noise amplifier
circuit, the present invention makes it possible to
receive signals from both left-handed polarized waves and
right-handed polarized waves with a single antenna unit,
to switch output signals and to achieve the compactness

25 and ease of installation sought in an antenna unit for
mobile reception.

Further, by mounting the first low-noise
amplifier circuit, the second low-noise amplifier circuit
and the switching circuit on a single substrate, it is

30 possible to simplify the structure and saﬁe space.

Additionally, by.moﬁnting the first low-noise
amplifier circuit, the second loanoise amplifier circuit
and the switching circuit on one surface of the substrate



and the SWItChI ng circuit on one surface of the Substrate

8 and shielding that surface so nounted with a shield

casi ng, the circuitry can be el ectronmagnetically shielded and the

ef fects of noise can be reduced. Addi tionally, according to
the signal switching 5 circuit of the present invention, by selectively
swi tching the voltage applied to the output termnal as the drive

vol tage of a plu [ agm:f t

sel ect one input %'?lleir %#Jﬁ&{dj?irggm%étp ura %é/é b F‘Bﬁﬂ’ﬁe&nwjl'ut{'il taers%gﬁgﬁ ﬁdﬁ)o
out put fromthe &hepoircattrnsian be elmqmnaglcalhpmmlldedoanm theh
signal s by adj ust ggg&geo# noi%at RYh ﬁgrfag bi as vol tage, thereby

elimnating the ot or ‘specralize r’oI wiring. Additionally, the

need for a neans for stj:&momliygnad:ccbrdmg lnys th@tsmddlngwﬁ.lﬂehlng
operation of pluraliiy nal nd .15 _switching the
si gnal out put ceFFH‘i%a?éthe[ Egsenngew{%t&gp tivgly switching
Further, by Sel e¢hbVebyrage tamilliedtb@ 1 todgput teﬁmnialleﬁst €hé h@roKd put
terminal as the drive vol t age 0 Iurallt of signal anplifyi

ng
means, the need VBLtagehd ?é-"rf%?‘t%vﬁ? HiMmGs fﬂllntgeg‘eﬂyscbﬁt#‘ol ling

the operation of possiB1®!#H &d1etObnés| it ¥eRPhih] rﬁdﬁ?%nﬁlﬁﬁélfﬂ& tghi ng
t he signal output is elimnated, thus elimnating signal |oss.

Addi tional [y, bylBBREqterminals;andoie Sutgutézag the qutpud Fexmimal. to set
the drive vold ag%hﬁspﬁékﬁfb tiQ: Possibhd L&E&'év}:)tcﬁf sfgmdid Wy"dajRerH

si ngl e predeterm ned vol tage, thus naking i1t possiblé to conFrllgu_re t he
~plurality of sigerutpahptermingd biaasvelkags.cFheyeby elimiprifngDEsCmiged ON

OF DRAWNGS 30  gor specialized contfof wHrA%g.d A4 ARdHa18 v ORHE i Q2!
for a means for switching signal lines by controlling the

_ operation of a plurality of signal amplifying means and
15 switching the signal output is eliminated, thus
eliminating signal loss.
Further, by selectively switching the voltage
applied to the output terminal as the drive voltage of a
plurality of signal amplifying means, the need.for a means
20 for switching signal lines by cbntrolling the operation of
a plurality of signal amplifying means and switching the
signal output is eliminated, thus eliminating signal loss.
Additionally, by using a voltage converter means
it is possible to set the drive wvoltage supplied to a
25 plurality of amplifying means to a single predetermined
voltage, thus making it possible to configure the
plurality of signal amplifying means identically.

30 . FIG. 1 is a block diagram of a conventional
antenna unit; _
FIG. 2 is a block diagram of an antenna unit

having a plurality of antenna elements:;



antenna unit; FIG 2 is a block diagramof an antenna unit
having a-plurality of antenna el enents;

9 FIG 3(A shows a state of a switchi ng control
signal supplied to a control terminal; FIG 3(B) shows a

switching state of a changeover switch; 5 FIG 3(C shows
an output state of a signal of an output term nal; FI G

4 is a schematic block di alﬁr@”bgf&)asﬁéﬁéta st gg b ! @?.ttcﬁﬁnghf,oﬁffgfm

i nvention; I's an explo ennaunit 10
of a first enbodéheal cfuppldedr beentcdntret terminal ; FIG 6 is an

obl i que view of an ant enng, Geggg? showé)f %w&'tE e%rg?a(yemérglt of the present

i nventi on; STANV B ique Vi ration of an
ant enna eI ement cliargdavest sehbohl; nment of the present 15 |nvent|on

FIG 8 is a hJ ock diagra t forrred on rcwt supst r-ate of
an enbodi meng of the preseEﬁ[{G 3?b TW§ &R output state of a arpEon %f) %t[

di agram of a ci rmldutqjuwetbmen@i a 20 changeover swi tch of a first
enbodi ment of the present i nyention FI G _10(A) shows a

state of a direct current FIG- f 48 %fSWSUPJ“P‘%‘F figgram of a first

FIG 10(B) ShOWSeIﬁtxﬁiﬁ{&tOBfatﬁQ réent 4A%eneiok® a voltage detection
circuit; 10( shows a state of a changeover swi t ch;

FIG 10(D) shows an oper atFWg St 4B canfexploded; view ofdiher aBterna cinit
FIG 10(E) sfpowsofiny agistt eBodimdt &ff #haepPlébnt invention;

FIG. 6 is an oblique view of an antenna element
of a first embodiment of the pfesent invention;
FIG. 7 is an oblique view of a variation of an
antenna element of a first embodiment of the present
15 invention; '
FIG. 8 is a block diagram of a circuit formed on
a circuit substrate of an embodiment of the present -
invention;
FIG. 9 is a diagram of a circuit structure of a
20 changeover switch of a first embodiment of the present
invention;
FIG. 10(A) shows a state of a direct current
bias of an output terminal; |
FIG. 10(B) shows a state of a control signal of
25 a voltage detection circuit;
FIG. 10(C) shows a state of a changeover switch;
FIG. 10(D) shows an operating state of a first
amplifier circuit;
_ FIG. 10(E) shows an operating state of a second
30 amplifier circuit:
FIG. 10(F) shows a state of a signal output from
an output terminal Tout;

FIG. 11 is a block diagram showing a variation
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30 anplifier ci rcuit; ' FIG 10(F) shows a state of a signal

output from  an output termnal Tout; FIG 11 is a block
di agram showi ng a vari ation 10

of the circuit configured on a circuit substrate of a first enbodi nent
of the present invention; FIG 12(A) shows a state of a
direct current bi as of an output termnal Tout; 5 - FIG
12(B) shows a st r Qn circuit;
FIG 12(0O showsgé etrgatcg'r%ﬁ% 8&@#?% §B ? c:u?cd’ﬁ! tsﬁﬂgtﬁgﬁglé%a{‘u( D)

shows an oper at i Ayrsit smbodfimant i oftthe pmsphtfmerm:uonult 10
FIG 12(E) shows an operat f a sec a | fi circuit;
FIG 12(F) shows a state ogfﬂ‘g j‘%@hgl &b?}{spl?t s%?%ﬁ] of aﬁrggg:p GECFRR T nal

Tout ; ' bias dif @n bﬁtpﬁtatéﬂmﬂialdmagtam of another variation 15 of
the circuit configured on a CII‘ substr at first epbodj nent of
the present ihvention; G. IS?B sheysza i?g? ThAELORLTPL §1gaL i 1 ect
current bi 255 Ofo AtGY ldakbCE E6MT Xkculeyt ; FIG 14(B)
shows an operating state of a 20 requl ator; FIG 14(0
shows an operating state &G 12(0?e§&‘1’"h‘%@r state of a switch gircuyilyy p)

shows an operating state Frd (DY showsH bbéf&tﬁhé Cét'atte 8% a first

FIG 14(E) shows an operating state of a second anplifier circuit;
FIG 14(F) showsalap-bl kar girguitgnal out put from an out put termni nal
Tout; 10 FIG. 12(E) shows an operating state of a second

amplifier circuit;
FIG. 12(F) shows a state of a signal outpuf from
an output terminal Tout:;
FIG. 13 is a block diagram of another variation
15 of the circuit configured on a circuit substrate of a
first embodiment of the present invention;
FIG. 14(A) shows a state of a direct current
bias of an output terminal Tout;
FIG. 14(B) shows an operating state of a
20 regulator;
FIG. 14(C) shows an operating state of a
regulator;
FIG. 14(D) shows an operating state of a first
amplifier circuit;
25 FIG. 14(E) shows an operating state of a second
amplifier circuit; _
FIG. 14(F) shows a state of a signal output from
an output terminal Tout;
FIG. 15 is a block diagram of a second
30 embodiment of the present invention;
FIG. 16 is a horizontal cross-sectional view of
an antenna unit of a second embodiment of the present

invention;

11



FIG 15 is a block diagramof a second 30 enbodinent of the present

I nventi on; FIG 16 is a horizontal cross-sectional view of
an antenna unit of a second enbodi nent of the present i nventi on;

11 . FIG 17 is a vertical cross-sectional view of
an ant enna unlt of a second enbodi nent of the present I nvention;

FIG 18 is an oblique view of a planar antenna 5 elenent of a second

enbodi nent of the present e _ .a surficial
view of a planar antenna Ht\;/elr\lte,)rrg%t aoYertlsceaclor? ogﬁbé;%&rreojnt% tr%‘%ent

I nventi on; antenna unifi 6f a0sescorxd cenmmdamentlmmaﬂhevpeaseﬁta pI anar
antenna el ement of ) gecond enbodi ment of the present 10 invention; and
FIG 21 is a blocR %m of a circuit substrate of an enbodi nent of

the present invention. FIGBEST iN0ORE SR ifeHvES I NeE Tdip1laNENAL EBhAS
FIG 4 is a bI ock d| agram of a first enbodi nent of the present
i nventi on. element of a gecepdpembefifient gE he fFesenk BAWB‘HM al

Audi o Br oadcast ing) recei viefg syt 4@ A08uPELAAl RielvOof NE planal' 8A88Ana
enbodi nent. 20 The DAB recejver system 100 conprises an antenna

unit 101, a cabl element of & segepd emhodimentaf obhe immesent invemtion: a
speaker 105. Idhezoaﬁheanéréﬁglsﬂlohélcﬁ[;gwgfeg P a.\é
d 25 et ail

receiver unit 103 via the cable 102. As w | be descri
bel ow, two pl anapn&gmedekemend o6na sserandyembpdiment afe thet presenthi t 101,

wth the re%ptigﬂvéﬁm; %fndone or
FIG. 21 is a block diagram of a circuit

substrate of an embodiment of the present invention.

BEST MODE FOR ACHIEVING THE INVENTION
15 FIG. 4 is a block diagram of a first embodiment
of the present invention.
A description will be given of a DAB (Digital
Audio Broadcasting) receiver system 100 according to the
present embodiment.
20 The DAB receiver system 100 comprises an antenna
unit 101, a cable 102, a receiver unit 103, an amplifier
104 and a speaker 105.
The antenna unit 101 is connected to the
receiver unit 103 via the cable 102. As will be described
25 in detail below, two planar antennae are confained within
the antenna unit 101, with the reception signal of one or
the other planar antenna being selectively output
depending on the bias voltage supplied from the receiver
unit 103 via the cable 102. The receiver unit 103
30 demodulates the reception signal supplied from the antenna
unit 101 into an analog audio signal and outputs it to the
amplifier 104.
The amplifier 104 amplifies the reception signal

12



the other planar antenna being sel ectively output dependi ng on the bias

vol tage supplied fromthe receiver unit 103 via the cable 102. The
receiver unit 103 30 denodul ates the reception signal supplied fromthe
ant enna unit 101 into an anal og audio signal and outputs it to the
anplifier 104. The anplifier 104 anplifies the reception
si gnal and supplies

it to a speaker oyt udi t he
anal og audi o S|g%§ﬁ ﬁ%§+|ed h?%ﬁla Qﬂ%ﬂgnééﬁﬁuf g?éqﬁ%gﬁg&nﬁﬁtbgt A
description w || auddobin gresponse thethbeitanalag Budidtsidbl supplied from
FIG 5 is an explgde | £ e antenna unit of a first enbodi nent of
the present inve ﬁ.o%@¥#+§§é¥ 11.Ogntenna unit 101 of the present enbodi nent
conpri ses: pl anar ant eAndesdrEiptioa Wil arsy be2gliven ref aihd agtéfina
satellite brqucgg&g; o circuit substrate 113 on which is mounted a
circuit that el%%nd sel ectively outputs ei ther the right-handed

pol arized wave signals of fFhe. 5 isSahebkpleddd eadwast Ehdnaltenn@Cahyed at
pl anar antenna el ement 111 or the left-handed pol ari zed wave signals of

15 the satel|it&EbRohifEslstemagdmert ok diffe Prepent alverddodnnaTe ¢l enent

112; a shield caghpgndd4ud¥ 191 8E0LRE ﬁf&%éﬁ%rEMbédlmenﬁS%B&bE§§§s113 and a
casing 115 for integratably housing pl anar antenna el enents 111,

112 and the circ@ilgnar ankgma glemenbs hitieaélﬂrémtf%l?ﬁqeéﬁ’éngm is
connected to;@0 sE@SlifE@'ﬁﬁahdHAbrtsleg’ é’ixg:ug.tﬁesﬁﬁgé on whic lﬁ'ne

Pl anar antenna 111 converts the ri ght-ha arlze waves 0
satel lite broadcmountedn riissduds that|¢mRil§h@§tﬂn@aﬁelﬁqyiwbéYaQUEENMEpl|es

themto the sign & ﬁﬂgg; eh&ﬁ& é6¥%§&ggat§ té&&%a&gng§r£ﬁethe | ef t -

25 handed polarlz haves o e sar roadcas
satellite broadcast signals received at planar antenna

element 111 or the left-handed polarized wave signals of
15 the satellite brbadcast_signals received at planar antenna

element 112; a shield casing 114 for shielding the circuit

substrate 113; and a casing 115 for integratably housing

the planar antenna elements 111, 112 and the circuit

substrate 113. The circuit substrate 113 is connected to
20 the receiver unit 103 via the cable 102.

Planar antenna 111 converts the right-handed
polarized waves of the satellite broadcast transmission
into electrical signals and supplies them to the signal
substrate 113. Planar antenna 112 converts the left-

25 handed polarized waves of the satellite broadcast
transmission into electrical signals and supplies them to
the signal substrate 113.

Electronic components 116 are mounted on a

surface of the circuit substrate 113 opposite the surface

30 on which are mounted the planar antenna elements 111, 112
and comprise the amplifier circuit and switching circuit
to be discussed later.

The circuit formed on one surface of the circuit

13



transmssion into electrical signals and supplies themto t he signa
substrate 113. El ectroni c conponents 116 are nounted on a
surface of the circuit substrate 113 opposite the surface 30 on which are
mount ed the planar antenna el enents 111, 112 -and conprise the anplifier
circuit and switching circuit to be discussed later. The
circuit formed on one surface of the circuit

vave band, so it TRISTRES ﬁ%h%éi’ SPRERE 67 e ERahbAy A" BEPRR L g

114 so as to notwhseabandx byt dsi ekbectromagnetically dHi@lded byathebl i que

f th f f di h
Mvention, o TRELSHA GRS drhiaser el Sty Be 415kl BraBoBFet or i ng

conductive fil rrs 119 120 rege ®fisn afobBULdue Griit OFi Bhe antenimah as net al
on one surface of _dielectric substrates_117, 118 made of a dielectric

material such® as °dPRPRES (9% & First, spbediment of the present iRveREHe®ol e

aperture 121 is fpemBlafér tdiftenna BREheREs A1t Ne18i &F& GlddeC bYULSHAAS 117
on which is forned the conductive film 119. A connecting pin 1227 is

i nserted t hr eegAuckhive icmeh 138} o1 2Q apader €f121conguctdng watertal s
connecting pin 1%%chsa§%&%f%nt an&hﬁlégftﬁekgws xﬁeiéﬁ 81! Substrafds 197 Ot her

end of the connecting pin 122 Is con e clrcult su strate

113. 118 made m%m;lﬂﬂ@éﬁ@tﬁ-b@ maferiat3such fag dielestrie
portion of t %Sﬁii C substrate 118 on which is formed 20 the
conductive fi m connecting pin 124 is inserted t hrough the

t hrough- hol e aperture 123. ACHeragh-bblehapertumeodécisnfomed o4 the

ol denee, o e SRRfeh' of did Bukiforrto Wiputd HEE Gl U5 £5BRGE" "0
the conductive f£ilm 119. A connecting pin 122 is inserted
through the through-hole aperture 121. One end of the

15 connecting pin 122 is soldered to the conductive film 119
and the other end of the connecting pin 122 is connected

- to the circuit substrate 113.
A'th;ough-hole aperture 123 is formed oh the
portion of the dielectric substrate 118 on which is formed

20 the conductive f£ilm 120. A connecting pin 124 is inserted
through the through-hole aperture 123. One end of the
connecting pin 124 is soldered to the conductive film 120
and the other end of the connecting pin 122 is connected
to the circuit substrate 113.

25 o It should be noted that although the
configuration shown in FIG. 6 has the planar anteﬁna
elements 111, 112 formed separately, they may be formed as
a .single unit as well.

FIG. 7 is an oblique view of a variation of the

30 antenna element of a first embodiment of the present
invention. _

A plurality of antenna elements formed into a

single planar antenna unit 125 is made by forﬁing

14



25 " It should be noted that although the configuration shown

in FlG 6 has the planar antenna elements 111, 112 fornmed separately,

t hey may be formed as a single unit as well. FIG 7 is
an oblique view of a variation of the 30 antenna elenent of a first

enbodi nent of the present I nvention. _ A plurality of
antenna elenents forned into a single planar antenna unit 125 is nade
by form ng 4 canductive
films. 127, 128 maan c1;tiveccl)c'rjf ctl%/7e & aegnagﬁ ij?‘lsué-jﬁi ggl}{%tm?t%?agh

i denti cal surfacsudh as diedladconi an iderchilcefilr aunfaszﬁ Qﬁadedmélec'dn'-ﬂi ectric
mat eri al such as i.el ric.ceramc.. A throu Ieaerture 129 i s
formed 5 on thesggﬁ#%% g‘?%t ﬁ'éd%ié‘faea(:t &eggﬁjs? gﬁ CRHAEh i s
fornmed t he condudiéelectrionceéz2émaad amnﬁmgm-n@.@lapei:&ﬁresng id Eodedd
t hrough the t ough hole . connectlng p|n

t 129 d
130 i s sol de op u%eth mﬁ%ﬁtggg %{'mf%eoiﬁér oR jpich

connected to thefsnﬁ&vIﬁhel%onaubﬁwatﬁml&z'i and a connectind piX ough-ilkol e
aperture 131 is forned on_the portion of the dielectric substrate 126

on which is fornb@serted ﬁ@-‘-’é’&ﬁﬁu’&lﬁq’ vidmoughrhoke ARPTIUEENAE8t | fPiandi32 s
inserted throughothgnd *H&hh%@tﬂﬁ{;epﬁpqrﬁw&g adider e t%n%néf?coﬁéué Rre

connecting pin 132 is soldered To the conductive I'm 128 an the ot her
end i s connect edfibmt}R9 @ndcthe other @ps: igt eonnerted tO the circuitpy
configuring ffgro pabd gqsa single planar antenna elenent in this
.manner both left- 1gﬂ:a?:l%ght handed 20 pol ari zed waves can be received by a
si ngl e pl anar antenna Afihrough-hole aperture 131 T figrmedr oantlkeina unit
125 is connect edp&f"ti&? of thg' &fé'iéc&i‘?f%{lﬁ&@rééé ﬁ%d oﬁ%i&& Cﬁ ':f:%'}m%ad

si gnal

the conductive film 128 and a connectlng pin 132 is

inserted through the through-hole aperture 131. One end
15 of the connecting pin 132 is soldered to the conductive

film 128 and the other end is connected to the circuit

substrate 113.

| By configuring twb patterns on a single planar

antenna element in this manner both left- and right-handed
20 ' polarized waves can be received by a single planar antenna

unit 125.

The planar antenna unit 125 is connected to the
circuit substrate 113 and amplification and signal
switching are performed. Direct current poWer is supplied

25 from the receiver unit 103 to the cable 102 and the
individual ciréuits of the circuit substrate 113 are
driven by direct current supplied from the receiver unit
103 via the cable 102. The planar antenna elements 111,
112, circuit substrate 113 and shield casing 114 are

30 contained in a casing 115 composed of a top case 115a and
a bottom case 115b.

A detailed description will now be given of the

circuit substrate 113.
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switching are perforned. Direct current power is supplied 25 fromthe
receiver-unit 103 to the cable 102 and the i ndi vidual circuits of the
circuit substrate 113 are driven by direct current supplied fromthe
recejver unit 103 via the cable 102. The planar antenna el enents 111,
112, circuit substrate 113 and shield casing 114 are 30 contained in a
casing 115 conposed of a top case 1ll1l5a and a bottom case 115b.

A detail ed description w IEIIdnog Qg g BikfPam of d %@L&.‘Eﬁiﬁ@é“fﬁ&% &nll3.
15 FI Is a block™diagramof a circuit formed
on a circui ta seisiuidt substoate mfo@nrembo@dimerite ofr §benpresenti nvent i on.
The circuit subs%ﬁégﬁ% 133 built into the antenna 5 unit 101 conprises: a
first anplifier |rcht 41 t hat anplifies a signal received by the

pl anar antenna el enent ThEl tireuttcsubstaapkei 112 rbwilitc dntoltBe tdmitenna

anplifies a signal received at th | anar enna.el e 112; a band-
pass filter P43 ng'f a]ﬁa}sggg‘pﬁﬁ??sbssae%[igﬁg ngFug%nf'nghé: ception
signal anplifiedafyl #rildica Ehgnal rsdceivedanpl thid @lanaicahterdtd elfemehe

second anplifier_circuit 142; an anplifier circuit 144 that anplifies a
signal passed bylll: & feceRflgapRliifisy cdroyys. 142 eﬁ@@?‘i’%ﬂ‘e?& removi ng

direct-current ce{gieHecRiovidee #if \MIeRa @htdrrR! elemefit L2 al4dnand

output termnal Tout; a regulator circuit 145 that _converts a bias
vol t age suppl i edpass flderpdd3 that nasses onbyressendiplcGIMRIMHE oFol t age;

o' on S0 put ST BE AR gid? dptclaie semiotniotiage, 00
si gnal dependi ngamplifierhicircustt bje,om the seoentyegpdifiorteirauyt d4ar
?‘C’)"'ut ngf £2n°§t P Qpii el Bircuit U4 288t SARPIIALs @ Eignot tfilsda by nal
the band-pass filter 143; a condenser Cl for removing '
direct-current component provided between amplifier
15 circuit 144 and outpﬁt terminal Tout; a regulator circuit
145 that converts a bias voltage supplied to an output
terminal Tout to a predetermined voltage: a voltage
detection circuit 146 that detects a bias voltage supplied
to an output terminal Tout and generates a high- or low-
20 level control signal depending on the bias voltage; a
changeover switch 147 that switches an output of the bias
voltage supplied to the output terminal Tout between a
drive voltage of the first amplifier circuit 141 and a
drive voltage of a second amplifier circuit 142 in
25 response to the control signal generated by the voltage
detection circuit 146; a noise filter L1 that removes the
signal component from the voltage selected by the
changeover switch 147 as the drive voltage of the first
amplifier circuit 4 and supplies the signal component to
30 the first amplifier circuit 141; a noise filter L2 that
removes the signal component from the voltage selected by
the changeover switch 147 as the drive voltage of the
second amplifier circuit 142; and a resistor R1 that drops

16



drive voltage of the first anplifier circuit 141 and a drive vol tage of
a second-anplifier circuit 142 in 25 response to the control signal

generated by the voltage detection circuit 146; a noise filter L1 that
renoves the si gnal component fromthe voltage sel ected by the
changeover switch 147 as the drive voltage of the first anplifier

circuit 4 and supplies t he signal conponent to 30 the first anplifier
circuit 141; a nghsesdi Fémt ch ther% ent from
t he vol t age selected %)ﬂéd@’ thg C angeover %éﬁ@?? as t § |ve vol t age
of the secondelam'ﬂ!d fhiyeithei noise fiditerahd andeslmlaesmttt\atthb ops

16 he signal conponent has been
renoved by the no?égeﬁq q%tptél'?gﬁ'f asﬁl}'&fjltll‘%s it to the second anplifier
circuit 142. A sﬁmlagnaécehmd \atd the plengy amtennat eDemeret enent -

5 111 is sup o,the f |rs |f lrculf_141. I rst
anplifier ci CUI?1%4H 6%§§PF§ Q_ E%MFWB*%%}er °1£ﬁB}Ff}%i

anplifies the sigigét SdtliﬂJllderféﬂfﬂ:ﬁiiﬁ 141 c@h@ﬂféesﬁlﬁuenm (si.@ﬁmslsbll and
supplies it to the band- = angass filter 143. 10 The vol t age of

the output terni ampbifiias) the shenal suppiipd; frem ®ecuit 141

as a drive VBlARaie atitenfgl serhént 11l AnaCEaRIRLCH tSEbt efe Ibhand
vol tage detection circuit 146. \Wen a predetermned drive vol t age, that
is, 2 [V], is apprPedikier AdBst anplifier 15 circuit 141 operates

normal ly, angifies si gnalﬁémkasé of tHd m@ﬁe 430Ha12RbGEN e' ement
111 and supplies themto band- pass fil 143. Additiona in a

state in mhléﬂpnﬁiﬁﬂaﬁﬂoﬁhagﬁl¥%¢rﬂmpléﬁéere@ﬂrqqmi ﬂﬁis@saﬁqﬂﬁﬁﬂKEr
St o1 areey "G 8 BR800 e bk DT 1) 0
filter 143. voltage detection 01rcuit 146. When a predetermined drive
voltage, that is, 2 [V], is applied, the first amplifier |
15 circuit 141 operates nbrmally, amplifies signals supplied
from the planar antenna element 111 and supplies them to
the band-pass filter 143. Additionally, in a state in
which drive voltage is not applied, the first amplifier
circuit 141 terminates operation, and signals supplied
20 from the planar antenna element 111 are cut off and not
supplied to the band-pass-filter 143.
A signal received at the planar antenna element
112 is supplied to the second amplifier circuit 142. The
second amplifier circuit 142 comprises a LNA (Low-Nbisé
25 Amplifier), and amplifies the signal supplied from the
planar antenna element 112 and supplies it to the band-
pass filter 143.
The voltage of the output terminal Tout is
supplied to the second amplifier circuit 4 as a drive
30 voltage via resistor R1l, noise filter L2, changeover
switch 10 and voltage detection circuit 9. When a
predetermined drive voltage, that is, 2 [V], is applied,
the second amplifier circuit 5 operates normally,
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A signal received at the planar antenna el enent 112 is supplied to the

secohd anplifier circuit 142. The second anplifier circuit 142
conprises a LNA (Low Noise 25 Anplifier), and anplifies the signal supplied
fromthe pl anar antenna el enent 112 and supplies it to the band-

pass filter 143. The vol tage of the output termnal Tout is

supplied to the second anplifier circuit 4 as a drive 30 voltage via

resistor Rl noi spghikigr 42m0ARapeYEEa £rond hiCh Akt ekabh? 8femen

detection circuit predeterm ned drive voltage,

[V], is applied, 112 anﬂesgnn%iﬁf &hpmltOeththGQGrPass0@%&t§ﬂé§4ﬁernalIy,

clomnt 112 ARTERPR® B0R BeAYRC ShyRORAVE Wrtile 39' RBET

Addi tional ly, inappitiede thn\ﬂaqdmddampklﬁmﬂnzgyrcustntﬁz termdppitesd, the
second anplifLer circ Lt 142 ern1n tes ratiopn, and signals supplied
fromthe pl an%\r é’ﬁﬁfﬁ (;J‘on,. ang SHRe 1511%9%919%5?1'8%%% Wﬁﬁ%?‘?’éﬁ to the

band- pass fildlemeh#3112 are cut off andhwtbanpphded Ho Ither badAd-pakes one
of either the I cepiign signal output fromthe first amplifier circuit
10 141 or the ré?%%FFo f gnal output fromthe second anplifier
circuit 142 and extracts tiiRe eARBPASYE Balter 143itakRal 6T Aithefhenband
filter 143 output signal is supplied to the outgut anplifier circuit
144. The out put ecegﬁﬁP¥f$%ﬁnﬁ%IQEGPFtIﬁ&m&ﬁﬁPIFF§§ tHPIiddes FéRCYtfnal 15
sel ected by jpe Qﬁﬂdoﬂaﬁﬁeffédéﬁfi@ﬁ3s§§ﬂh§Qﬂﬂbh@sfrémifhe secbh@ out put
termnal Tout fromthe condenser Direct-current bias

vol tage is appli SHPLATLRE °1rCQiH:56? and p¥gactsuthe rrpRessaEyeP3Bd unit to
be di scussed SAgha¥ cdiiforfidiect TﬁUrEe rec'l%%rvﬂﬁa&ﬁp?i%o'sﬁ.@ﬂaﬁ.olé he 20

output termnal Todt Is connected to t elver unit t
supplied to the output amplifier circuit 144. The output
amplifier circuit 144 amplifies the.reception signal
15 selected by the band-pass filter 143 and supplies it to
the output terminal Tout from the condenser Cl.

Direct-current bias voltage is applied to the
output terminal Tout from a receiver unit to be discussed
below. The direct-current bias voltage applied to the '

20 output terminal Tout is connected to the receiver unit to
be discussed below by a cable connected to the output
terminal Tout and, at the same time, is supplied to the
regulator 145 and the voltage detection circuit 146. A
direct-current bias of 2[V] or 3[V] is selectively applied

25 to the output terminal Tout from the receiver unit 103 via
the cable 102.

The output terminal Tout is connected to the
regulator 145 via a filter L3. The filter L3 may for
example be made by making the wiring pattern on the

30 circuit substrate fine. The filter L3 removes the output

. terminal Tout signal'component and supplies a direct-
current bias of 2[V] or 3[V] to the regulator 145 and the
voltage detection circuit 146.
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be di scussed bel ow by a cabl e connected to the out put term nal Tout
and,” at the sane tine, is supplied to the regul ator 145 and the vol tage
detection circuit 146. A direct-current bias of 2[V] or 3[V] is
selectively applied 25 to the output term nal Tout fromthe receiver unit
103 via the cabl e 102. The output term nal Tout is
connected to the regul ator 145 via a filter L3. The filter L3 may for

exanpl e be made by maki nggyesn %%ﬁi%zpﬁ%%eﬁanQ&fé‘qih%OZ[V']rGi:”:§§§}‘b5trate

fine. The filter L3 renoves t out put Tout “si1 gnal ‘conponent
and supplies a diimgtt-currentrbias svippiied fom the suvput cterwminadglbutor

_145 and the \}/ioa{ tt ef ﬂ:gﬁtﬁﬁ)ﬁn"\ﬂ r%ubivi%gonstant volF%%em or 3[V]

18 He reg ato converts
di rect-current tmfppmph.ltedoftmmit@umuamplifmmbui'bulm Thiea 2 V¢

filter L3 into a onst ant vol t a o the output
anpl i fier C|FCU|?°45£?R TN@EE?Q& §¥H§¥i§9 ﬁ? EkﬁtQﬁ#?%gu *i&ﬁ%ﬁ)qﬁﬁguﬁﬁtput
amplifier circuiiss froﬁﬂ%h&rﬁa?ﬁihetdregubawruéétﬁ ass théedrﬂﬁe tReL tigev e
voltage - for the output a fier circuit, 144  The out anplifier

circuit 144 operfa®dhe ougpRy %IPP]tJH‘-:é-e?[ GLrcuit dddst afhed ‘f%ibfe suppl i ed
fromthe regul at&ﬂpl]jﬁerlglfcuit 144 opégﬁté# ofgddad 1y Bnt Bge VA ROE

detection circuit di rect-current bias supplied
from t he outcmsﬁa@rtmvn&ta%mumlée@h r‘P‘FI‘EQﬁ negulaser ok4% t h t he

ogulator 143 [ SupDli ed AfuRsHRAPEL] O |BETLAPtadl detectTHR Ypbbane

detection circuit 146 may conposed of a reset
i ntegrated circul46hdaheng[¥d opedlV] dlé‘épte@lﬂmef@ut’%éﬁ supRLiRG &HoR a

direct-current bygs aW&\gfltgg%%dte@lsotﬁéefﬂ%ﬁaoguéﬁrag RAlenT1 and

out put s ei t her I'evel contr ol om a control
termnal T2. the regulator 145 is supplied to a detectlon terminal T1.

The voltage detection circuit 146 may, for example, be

15 composed of a reset integrated circuit having an open
collector output, and detects a direct-current bias
voltage supplied to the detection terminal Tl and outputs
either a HIGH- or LOW-level control signal from a control
terminal T2. |

20 If the direct-current bias wvoltage supplied to
the detection terminal T1 is 2[V], then the voltage
detection circuit 146 turns ON an output transistor and
closes the control terminal T2. If the direct-current
bias voltage supplied'to the detection terminal T1 is 3[V],

25 then the voltage detection circuit 146 turmns the output
transistor OFF and opens the control terminal T2. The
control terminal T2 of the voltage detection circuit 9 is
connected to the changegver switch 147.
i The changeover switch 147 comprises a switch

30 integrated circuit. An input terminal Tl1ll is connected to
the output terminal Tout and a control terminal T12 is
connected to the control terminal T2 of the voltage

detection circuit 9 and switches so that the input
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20 : If the direct-current bias voltage supplied to t he
detection termnal T1 is 2[V], then the voltage detection circuit 146
turns ON an out put transistor and cl oses the control termnal T2. If
the direct-current bi as voltage supplied to the detection termnal T1
is 3[V], 25 then the voltage detection circuit 146 turns the out put
transi stor OFF and opens the control termnal T2. The control term nal

T2 of the voltageeginst i mqu cilsr gbhhedtdd to a €A CiRrHuto thhRigARNEEPVer
switch 147. changeover swiitch 147 conprises a swtch 30

i ntegrated circuipen e QﬁﬂHF°4e ﬁPHHFﬂTfﬂzl%Sc€%9ﬁ9§<§@dt§he inpyle out put
termnal Tout angdepmERat el 4Qr BbARdctel? toSa secGfd) ﬁﬁﬁﬁ’af t4 ol
WItC es so

termnal T2 of the voltage detection circuit 9 an at the
i nput when the control terminal T129is open. ternlnal T11 i s
connect ed todg;l first outpusy éergmlgalf.l %%gram o\éhgnci_pﬁ_‘ rg.trz%l hﬁén&ﬁaé T12
I's closed and the input termnal IS connected fo A Secon out put
termnal T14 changedver ssrittchl of ea izt €@tRodimergewf the present FI G
9 is a diagram of uit structure of a changeover switch of a first
enbodi nent of th p?éé%? I nvention. The change-over

switch 147 of the present The chaingdi-oceeat switiphi 363 ofstilst presBht to R13,
PNP transi stors 10 and,NPN transisto 3.1

The i nput ¢ er m nSMDHHent CERRELPER TeFUAROEs RIb RS MY, PP nbFansiitorm a
2[V]/3[V] bims vQlipgeil sand NPRppramshstbie Qlastyqisge applied to the

| nput term nal T11l is sggplled to the emtters of transistors QL1, Ql2.

15 The col | ect offinpRk,seuppaloffill; is eoppeated 9 the ternj nal
T13 and the col | gatpit OferniinRdll $b@t & d 2UV]/3PPN RGP0l agErid Nal T14.

By switching transistors 1 and QL2 so that one_ is ON when the other
is OFF, the bi as@PpP lied. e bias voltage applied to the input terminal’
T11l is supplied to the emitters of tramsistors Qll, Ql2.

15 The collector of transistor Q11 is connected to
terminal T13 and the collector of transistor Q12 is
connected to terminal Tl4. By switching transistors Qiil
and Q12 so that one is ON when the other is OFF, the bias
voltage supplied to input terminal Tl1ll is selectively

20 output from either a first or a second output terminal T13
or Tl4.

The switching of tfansistor Q11 is controlled by
transistor Ql4. The collector of transistor Q14 is
connected to the base of transistor Qll1 and the emitter is

25 grounded. The base phase of transistor Qll1 is HIGH and
the transistor is OFF when transistor Ql4 is OFF, and the
base phase of transistor Q11 is LOW and the transistor ON
when transistor Ql4 is ON.

- The base of fransistor Ql4 is connected to the

30 - junction point between the resistor R13 and the collector
of transistor Q13 and is controlled by the phase of the
junction point between the resistor R13 and the collector
of transistor Q13. The collector of transistor Ql3 is

20



vol tage supplied to input terminal T11 is selectively 20 output fromeither
a first or a second output termnal T13 or T14. The
switching of transistor QL1 is controlled by transistor Ql4. The
collector of transistor Ql4 is connected to the base of transistor QL1
and the emtter is 25 grounded. The base phase of transistor QL1 is H GH
and - the transistor is OFF when transistor Ql4 is OFF, and the base
phase of transi s¢ginddeed %&%aﬂﬁpﬁﬁ‘%éﬁtﬁﬂﬂ%ﬁ v the ¥B&NstdRR8IsSt O
QL4 is ON. base of transistor Qi4 is connected to the 30
junction point bth@mﬁﬁiﬁﬂ@? #ésgﬁﬁéﬂkﬂﬂﬁm@néhﬁh@aﬁﬁﬂlseépaneCtedcﬁotﬁh§n5|stor
QL3 and is contr ﬂbgﬁ PPeEfe en the
resi stor R13 and“the c_‘n?llectgrJﬂ %ﬁ %Q%gﬁg?gt%#fgﬁgpﬁ?ﬁﬁégé$leC ‘or of
transistor QL3 i%ransistor Q13 is switched according to tRé phase of the
connected to g he,] a t Rl

i s grounded as;d ?%98%%03%%' g}lgojﬁﬁg Ig%gg'th’%){'eﬁifjaglr?‘cﬁ %ﬁsﬁ%ﬂé{%e

resi stor Rl11 andthestéstlsctst2phase ﬂérjaigseatherQlEH &rSchheﬂrMﬂdixﬂg to

t he phase of the unct,i.o oi nt between resisto nd resi stor R12
with  the colgégtiﬁ ﬁ“%&?@ Be PREPTHNge % % éh & aﬂ%*%ﬁ_ GHor of 14
IS switched accotgamel dtort Q&Bphﬂéeimftdrhesﬁﬂtd:l@é‘é era@fsmtortqmrm st or QL3
and in turn switches transi stor eSWItC”IIn

transistor QL2 is control & Wll'éh%‘i‘%r%ﬁ &réPsQEB"rﬁﬂez d& reptee %ﬁd by

transistor Qb igransia¥eabed e tda1kee6robs tEFister @8 £0d the
emtter is grounded. The base phase of transistor QL2 is H GH and

the transistor iSompgchfckitor thasbase cfofrapsisior Ql?dapfethe emideryfgse of
transistor QL2 igp d he bhsd iRl og\ltﬂ'éné’ﬂﬁﬂ)rt pansistefgdend S ON

The base of tranSistor QL5 1s connected to the junction point between
resi stor R11l andthechimansiskor igOFF when transistor Q15 is OFF, and the

base phase of transistor Q12 is LOW and the transistor ON

15 when transistor Q15 is ON.

The base of transistor Q15 is connected to.the
Jjunction point between resistor R11l and resistor R12 and
is switched according to the phase of the Jjunction point
between resistor R1ll and resistor R12, switching

20 transistor Ql2.

One end of resistor R1l is connected to the
input terminal T11 and the other end is connected to one
end of the resistor R12. One end of resistor R12 is
connected to thé other end of resistor R11l and the other

25 end of resistor R12 is connected to the control terminal
T12.

It should be noted that the control terminal T12
is connected to the.éontrol terminal T2 of the voltage
detection circuit 146. Control terminal T2 of the voltage

30 detection circuit 146 is open collector output. When the
output terminal Tout bias voltage is 2 [V], the voltage
detection circuit 146 turns the output transistor ON and

grounds it, thereby grounding the control terminal T2.
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I's swtched according to the phase of the junction point bet ween
resistor-R11 and resistor R12, switching 20 transistor Ql2.

One end of resistor R11 is connected to the input termnal T11 and the
other end is connected to one end of the resistor R12. One end of

resi stor R12 is connected to the other end of resistor R11 and the

ot her 25 end resistor R12 is connected to the control t er m nal T12.
It shoul d be nmﬁfk!ﬁ n ﬂﬁjﬁ r I npe d.,.o the
control term nal h“T?ﬁthe g:et%ée a?otﬁiéic?l{%% Vcollrtg1 t%ﬁ.%ﬂt
termnal T2 of theltage aiyé:emideteummt ddscturng 4he sutpeh tradsicitor

out put. Wen the t m pal Tout bias voltage is 2 [V], the
vol t age det egﬂ'o?f"# OIDPLCé %&ﬁGPJf"ﬂsﬁss%toﬁé out put transistor ON and
grounds it, thereby gr ound&snga tresuldntwhdn tthenoatpul Zerminal Tout bias

21 t.h t t. bi | t 3 , th
vol t age det eaioﬁ°¥¥1?e£%i1tsefigtj hﬁ W naht gou |a 120 Fagg I?FF Eaxjd opeﬁs

the transistor. changeover switcAS1® irsesgfohndé&%d fteheOEhasé éerihal Tout
bias. 5 voltage is 2] V], the control termnal T12 of_t changeover

switch 10 is grodbREHehPoint pabieenresigtor Rl and grshstoxr Bl ween

resistor Rl1 andpg&shed owRl 2urnind aGURI kW oizilgy.ng transistor Q12 ON
By contrast, when the phase of the junction 10 gm nt between resistor Rll

and resistor R12 is LOW BY mﬁéﬁ t ofheg ¥heyphaset 4he duacbiem phase of
transi stor S 2 When
control tranS| stQ%g 1%2 'S L gﬂsaﬁecglgkibl gﬂ& éog\jdg: Rl l%hlé%vga of the
junction point btraesistasiQibotunss RFF and th‘sl'@aﬂﬁ mﬁsebeﬁotmﬂ_ltsmr

transi stor QL1 tﬁiﬂ‘srﬂ&s turhiﬁ‘&shsafn%ris%% 514 NseEcrF and input term nal
T11 is !

When control transistor T12 is LOW as described
above, the phase of the junction point between resistor

15 Rll and resistor R12 becomes LOW, transistor Q11 turns ON,
transistor Q12 turns OFF and input terminal T11l is
connected to the first output terminal T13.

Additionally, when the output terminal Tout bias
voltage is 3[V], the output transistor turns OFF and is

20 opened, thereby opening the éontrol terminal T2.

As a result, the control terminal T12 of the
changeover switch 146 is also opened and the phase of the
Jjunction point between resistor R1l and resistor R12
becomes HIGH.

25 When the phase of the junction point between
resistor R11 and resistor R12 becomes HIGH transistor Q13
turns ON, causing the base phase of transistor Q14 to drop
and transistor Q14 to turn OFF. When transistor Q14 turns
OFF the base phase of transisfor Q11 becomes HIGH and

30 transistor Q11 turns OFF.

By contrast, when the phase of the junction

- point between R1ll and R12 becomes HIGH transistor Q15
turns ON, causing the base phase of transistor Q12 to drop
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connected to the first output termnal T13. ' Addi tionally,

when the-output term nal Tout bias voltage is 3[V]\, the output
transistor turns OFF and is 20 opened, thereby opening the control term nal
T2. . As a result, the control termnal T12 of the

changeover switch 146 is al so opened and t he phase of the junction

poi nt between resistor Rl1 and resistor R12 becones H GH 25

Wien the phase 0ofnd hGudin t n  resistor R11 and resistor
R12 becomes HI GH transi stglteangfémr tt?rir%\é\@%\l causi ng the base phase of

transistor Ql4 to drop thmdcpnamlstwmgm Td2tig HIGH-as\eacribedi st or
Ql4 turns - ngb&pgogﬁl% pREB& o tild %%ﬂg%i ré@linsti?%% \Aﬁgén e%'l%%q: 30

transistor QL1 tUrns ase of the
junction poi R11 EidvaesiBtbraRll2 F!H:ohesoHiGHHlﬁdnsﬁ.snersQDI Kﬁ]rﬁls

2 o O S e (o RRR RTS8t YethdRat T, con ol

termnal T12 is ¢tbiabctediescthbesecond duepet tdemiplaaseial the junction
poi nt between resistor R11 and resistor R12 becones H GH _transistor

Qll turns 5 OFF, transi stTt® GiFSELPREPEN terELpap Tl aiithe changeqver

connected to theggLesd UlBUEChREFE S tol the line terminal of e fAir®it
output termnal T13 of the changeover switch 147 is connected to the

line terninal ofappkifigrscirculfdgl rfig therpedge Ffddterallihe noise filter

L1. 10 10 The noi s@,d 'dotiﬁé J:"ilfé‘zmi.\i%e&@@eé‘%lﬁee nod8BOB&Rbonent f oM
the direct-current bias vol tage direct- current bias voltage

from whi ch the nérae themddxes qggrent bééénvﬁb‘ﬁ%%d By 2t Rl rdleect-i I ter L1
;?rggpgglggp}?ffer C|rcﬁ?fgaXﬁﬂ?ég%Pﬁégﬁh&§a?huk§}f%% dlgﬁ%&ﬁgﬁ@ﬁﬁﬁﬁe The
been removed by the noise filter L1 is supplied to the
first amplifier circuit 141 as a drive voltage. The first

15 amplifier circuit 141 is driven by the 2 [V] direct-
current bias voltage, amplifies the signal received at the
planar antenna element 111 and supplies it to the band-
pass filter 143.

Additionally, the second output terminal Tl14 of

20 the changeover switch 147 is connected to the line

. terminal of the second amplifier circuit 142 via a noise
filter L2 and resistor R1.
Noise filter L2 removes the noise component from
the direct-current bias voltage. A 3 [V] direct-current

25 Dbias voltage from which the noise component has been
removed by the noise filter L2 is supplied to the resistor
Rl. A voltage of 1 [V] is at the resistor R1l, which
reduces the 3 [V] direct-current bias voltage to 2 [V] and
supplies it to the second amplifier circuit 142/

36 The direct-current bias voltage from which the
noise component has been removed by the noise filter L2
and the voltage reduced by the resistor Rl is supplied to
the second amplifier circuit 142 as the drive voltage.
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current bias voltage, anplifies the signal received at the pl anar

antenna el enent 111 and supplies it to the band- pass filter 143.
Additionally, the second output term nal T14 of 20 the changeover sw tch
147 is connected to the line term nal of the second anplifier circuit
142 via a noi se filter L2 and resistor RI. Noi se filter
L2 renoves the noi se conponent from the direct-current bias voltage. A
3 [V] direct-cur gt sé8ondi afpMPibRISiFERIR WA2Chst BRIV By ¢RRPONER] has
been removed by the noise filter L2 is supplied to thé resistor R1.

A vol tage of 1 [ViTrPStaCuryent ddpst yplrage wamphifies rin cdgneferge¢ifed
direct-current b'a%i}%@'é%&?af Artehdh %%%neé}t 1§'2p8h&e§ur#ﬁlg.te% EQeFée&ggd

anplifier circuit rect-curre las voltTage from
whi ch the nobepdepaponbhktdrad4Been renoved by the noise filter L2

and t he vol tage reduced b%’ﬁi&.e i&%issc%lo?%g%]?éﬁ f'so%p@kbfgiﬁfng thet he second

anplifier cirCuit 142 as e drrve'v

23 opélratsex ool il iffiret embodiment4fi thalipreseny the 2 [ V]
direct-current bi,as voltag lities the signal ei v t the

pl anar ant enna eF@ﬂEﬂ££332%§ﬁgngﬁﬁébii§ #hei: %Fﬁﬁai%ﬁnﬂé%g@ﬁagng?g?er 143.
5 FI 81610106BR ik ageawol bage qtaictios &éhecuit 1aBeeshtssn of this

first enbodi ment of the present . invention, FIG 10(A) .is the term nal
Tout bias vol t ag&ignal. gr¥g. () is the changsgrenctktdthl4di ptate. HEs.

control B0 gnab(pl! = €8 @pérﬁtiﬁ?_ ST BV €he SP# ahghiisiate, FIG 10
10(D) is the operating state of the first anplifier. circuit 141, FIG
10(E) is the opeF3rrRtsiste FFC.t RA(E) isddengrerpting &tater efi tha42 and

oy, 1017 1 TBosbl gyl Seasht oo gl ot e 198 e o
of the signal output from the output terminal Tout.
Initially, at a time t0, when the bias voltage
15 applied to the output terminal Tout from the receiver unit
is 2 [V], the voltage detection circuit 145 control signal
is LOW.
When the voltage detection circuit 145 control
signal is LOW, the input terminal T1ll of the changeover
20 switch 147 is connected to the output terminal T13 side.
As a result, the output terminal Tout 2 [V] bias voltage
is supplied to the line terminal of the first amplifier
circuit 141 via the noise filter L1. The noise component
of the 2[V] bias voltage is removed by the noise filter L1
25 and the 2[V] bias voltage is supplied to the first
amplifier circuit as drive power. As a result, as shown
in FIG. 10(D) the first amplifier circuit 141 is put in a
state of operation.
At the same time, the second output terminal T14
30 of the changeover switch is put in an open state and, as
shown in FIG. 10(E), no drive power is supplied to the
line terminal of the second amplifier circuit 142, so the
second amplifier circuit 142 is put in a state in which
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15 applied to the output termnal Tout fromthe receiver unit s 2
[V], the voltage detection circuit 145 control signal - is LOW

When the voltage detection circuit 145 control signal is LOWN the input
termnal T11 of the changeover 20 switch 147 is connected to the output
termnal T13 side. As a result, the output termnal Tout 2 [V] bias

vol t age Is supplied to the line termnal of the first anplifier

circuit 141 via bpergaeise fd ldegmihdtedhe H&o&ﬁiﬁgﬂ?})r&my the firite 2[V]
bias voltage is renpved by the noise filter L1 25  and the 2| b as

vol tage i s suppl PERLIBI@RHCImGuit opergfps iapdethe| siqnal yeceived govie As a
result, as shown ' {1 I5 taﬁﬁP Efder Clgcul 1 is put
in a state oPlg%aejr:;thiﬂo%nal%'@ﬂeﬁ@eul 1 At t*ﬁfeiés%r?etcttlhﬁe?ht?#el second
out put term nal Fmplifienfcimeuithisycandsupplied te fhe bandapaspefiktet e
and, as o] kN F nQ. dl S pl.ied to the l'i ne
term nal of ?ﬂemgéébn %E%|I |eF'c$?§%#¥ﬁﬁ§§$§§%'t+é?ﬂ3 th?eﬁ%ﬁﬂagnplifier
circuit 142 is preceived sitatthel plahachantenna element 111 is output from

24 operation is.ternmnated. Accordingly, only the first
anplifier circui Fhﬁp‘é‘?g?‘&q‘fmﬁy%‘?‘%'al received at the pl anar
antenna el ement 111 is anphtfa edmet tlhewhén the biasmpbitidgy apphesattd41l and
supplied to the Qﬁgdéﬁass filter .5 143. As a result, as shown in FIG

10(F) the signal TR egmipal fEow from The errP eI URL t 18ecmes & put
from t her@ut put, t eieriviAltafeUlietection circuit 148 cbnitirB® &dgnahen the

bi as voltage applied to the output termnal Tout fromthe receiver unit
becones 3 10 [VPecePHes HiRhkge detection circuit 146 control signal
becones HI GH. WherVi9 YBELAGL (RARARELACL ALY 1981 borfforont ro!

signal is H G4, the changeover switch 147 input term na
signal is HIGH, the changeover switch 147 input terminal

T1ll switches to the second output terminal T14 side. As a
15 result, the output terminal Tout 3 [V] bias voltage is
supplied to the second amplifier circuit 142 via noise
filters L2, L3 and resistor Rl. The noise component of
the 3 [V] bias voltage is removed by the noise filters L2,
L3 and, after the direét-current component aléne has been
20 extracted, the voltage reduced by the resistor R1 to a 2
[V] drive voltage, after which it is supplied to the
second amplifier circuit 5 and applied as the second
amplifier circuit 142 drive voltage.
A 2 [V] drive voltage is applied to the second
25 amplifier circuit 142 and, as shown in FIG. 10(E), the
second amplifier circuit 142 is put into a state of
operation, amplifies the signal received at the planar
antenna element 112 and supplies it to the band-pass
filter 143.
30 At the same time, the changeover switch 147
first output terminal T13 is put in an open state and, as
shown in FIG. 10(D), drive power is not supplied to the

line terminal of the first amplifier circuit 141 so the
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"T11 switches to the second output terminal T14 side. As a 15 result, the
output termnal Tout 3 [V] bias voltage is supplied to the second
anplifier circuit 142 via noise filters L2, L3 and resistor Rl. The

noi se conponent of the -3 [V] bias voltage is renoved by the noise
filters L2, L3 and, after the direct-current conponent al one has been
20 extracted, the voltage reduced by the resistor RL to a 2 [V] drive

vol tage, after \tﬂg'iféci r#&ifiéﬁpgfﬁfgﬁﬁto 143€1s put SGRY'E 8eRLET{SrmbidicuUit 5

and applied as e Seco ler circuit 142 drive voltage.
A 2 [V] drive vobpexgtion dspltesuinatathe Accondingly.ams shoem oGt 142

and, as shown in t - £ Qs LI el i ut
into a state of 15&&)%”& ti)t(r)lﬁ, p‘gﬁ%?(li @@S‘i&?%ﬁgl@#ﬁﬁ[ é‘%gi §g%£%€e 'hetilaoanar
ant enna el enent §ignabhdretgjipedeati thd plianarbantenrss ®1lementi 112rid43. 30

At the same tjinme, the_ changegver switch 147 _. first.o ut_termnal T13
is put in an %peﬁ‘“@f’aﬁjeeriﬁg, %g\‘ secoﬁmigﬁlﬁﬁrcgl%) %gr?@é %ﬁ&r}lﬁ'qu not
supplied to the to thé WandepassafiDier Na3f.i r A5 amndddliter asi skovnt i FIEQ t he
25 first anplifier circujt 141 i.s put into a state in which
operation is terhPHEl dehe &LoBRH FRFsivesk atnthf p}é?q_q:cantennial_(ﬁ y the

second anplifieriehrfslidut epshates odthat terfimHIalmoecei ved at the
pl anar antenna elenent 112 is 5 anplified by the second anmplifier circuit

142 and suppl i ed to tHReqnaddngate the antenns upkt Al Gleof theaBTFRRN in
Fl G 10(f9 tBfnsaamat %@ﬁ{s&%‘?&d e, aaéz'itﬁltﬁ%@atﬁéegﬁ%h{ of 112 is

out put fromthe output term na ut . ) ﬁccordlng he
antenna unit 101dsive (roliageeito the Rimstdiempiliier Cigeuibed4band the

SORTEN 12 1% SUBAY dippaiel bIEGEL AR SACKOR, IR Sl g
the first amplifier circuit 141 and the second amplifier’
circuit 142, thus eliminating the need to provide on the

15 signal path a signal switch, that is, a signal-pass type
switch IC. Accordingly, the means for performing the
switching of a switch IC, etc. is not positioned atop the
signal path and thus signal loss can be reduced.

' It should be noted that the present embodiment

20 1is configured so that no changeover switch is mounted on
the signal path. However, it is also possible to switch
the signal received at the planar antenna element 111 or
the signal_received‘at the planar antenna element 112 by
switching a changeover switch mounted on the signal path.

25 FIG. 11 is a block diagram showing a variation
of the circuit configured on a circuit substrate of a
first embodiment of the present invention. Component
items identical to those shown in FIG. 8 are identically
numbered and description thereof omitted.

30 A switch circuit 151 for selectively switching
between a signal amplified by the first amplifier circuit
141 and a signal amplified by the second amplifier circuit
and supplying same to the band-pass filter 143 is mounted
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the first anplifier circuit 141 and the second anplifier circuit 142,
thus elimnating the need to provide on the 15 signal path a signal

switch, that is, a signal-pass type switch I C. Accordingly, the neans
for performng the switching of a switch IC, etc. is not positioned
atop the signal path and thus signal |oss can be reduced.

It should be noted that the present enbodiment 20 is configured so that no
changeover swi t Clpyi %h@éﬁ&ﬁ@%ubstr&f@ BPH tRat Preddife\@iatichs 2l SO
possible to switch the signal received at the planar antenna elenent
111 or the signal recebv@ional reeejvedat antenna elemantt lil2apd -
switching a chan ByF o

FIG 11 is a bl ogﬁiﬁé?gbééﬁm}ghow #ﬁsgvﬁlﬁhfajt eiJ gEPJ:uféit]’nel (%Ig PCUI §igna1
configured on a cEcemvedsmmsnﬂamaaoélement anrandeampmhﬂmaﬂtmﬁthée pr esent

Gonti oty 57 RERbed it SRRREE 140 argoRipR{ fAL £ s Bele 4
switch circuit lgirbaitsEEctwhiehyselvetitivaly outplits i o thengthawpl i fi ed

by the first anplifier circuit 141 and a signal anplified by the second
anplifier circui 29" and supplying same to the band-pass filter 143 is

mount ed Switch circuit 151 cbmprises a signal- p&@sthfpe
circuit substrate 113 of the present variation. i gnhal

recei ved at ant eSWateneckentintegragad circi)i.f i Sultgh (4fd PPFEPtﬁn%mﬁfQEH
circuit 141 pnd nsi GPRér of Ji%BBFVENb a1 aRpRi Ll & Rirchi? QHE‘%@HP' ified

by the 5 second anplifier circuit 142 are supplied to the swtc
circuit 151, whi 6A9BRalR¥ ithe Fecond amplifdesr cireubk rtput sigpahl

Swi tch circuit LakpeR GPd i ﬁ:eSbsﬁefopasaheta%fﬁuppl Sl Bnb G &hﬁ&ﬂfét ed

circuit). Swtch 151 outputs one or ei t her t rst
anplifier circui tesmipatl Tcontsifyoml the vwdldagecdeateckisn idircuttrt46t out put

signal, The output signal selected at the switch circuit 151 is
15 supplied to the band-pass filter 143.
Additionally, the first amplifier circuit 142
line terminal is connected to the output terminal Tout via

noise filters L1, L3 and a 3 [V] / 2 [V] direct-current

bias supplied from the receiver unit 103 is applied to the
20 output terminal Tout. The first amplifier circuit 141,
when 2 [V] is supplied as the drive voltage, that is, when
the output terminal Tout direct-current bias voltage is 2
[V], operates steadily, amplifies the reception signal
supplied from the planar antenna element 111 and suppliés
25 it to the input terminal Ta of the switch circuit 151.
Additionally, the line terminal of the second
amplifier circuit 142 is connected to the output terminal
Tout wvia the noise filters L2, L3. A 3 [V] / 2 [V]
direct-current bias is applied to the output terminal Tout
30 from the receiver unit 103. The second amplifier circuit
142, when the output terminal Tout direct-current voitage
component is 3 [V], is supplied with a 2 [V] drive wvoltage
reduced by the resistor R1. The second amplifier circuit
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depending on the control signal supplied to the control term nal Tcont
fromthe voltage detection circuit 146. The output signal selected at
the switch circuit 151 is 15 supplied to the band-pass filter 143.
Additionally, the first anmplifier circuit 142 line termnal is
connected to the output term nal Tout via noise filters L1, L3 and a 3
[V] / 2 [V] direct-current bi as supplied fromthe receiver unit 103 is

applied to the 2§42 oujyup Tédlwikail. [viNngs fd el v@m%l e 141,
when 2 [V] is supplied asst Eie) dri vwe vol t(EIgZ t hat |ls ééé\é % (:)Ltt?t put

terminal Tout diviken -the osfpup m%géutsdtr%t qtmrenbpmbham steadily,

anplifies the r n dg nna el enent
111 and suppli es&%@&%?lttsggt ﬁe[Y]n' u ter%gnafé@ly; t gf QE&% rcuit 151.
Addi tionally, thee¢epicianesdignal sipnlh@dséromdthe Plamplci antenma re:hein@nmz i's

connectedtothe I t.yvjat end.i | A3
[V] I 2 [V] eaﬂ.{-cui’iJ Egb:f'%sto -sl'-:?%p %(]rslg% {l%m_ ai T{’ ?fe‘i%er r%wr%f: out
30 fromthe receimtﬁnwmstl. 103. The second anplifier circuit 142, when
the output term nal Tout rect-cu vo ta onent l, is
supplied with a 2 [V] dri o, PR gdtlb?/ Wgt%?leseﬁ%t éﬁ%?e
second anplifi ers%pﬁ]?iléd to the band-pass fllter 123. _
142, when supplied with 2 éﬁas a_drive volta that is vvhen t he

out put termnal Tout direddddiirPRallY ol hegaolt gg%oqﬁi?ﬁ%ﬁ‘f’nl gigcydp 146

operates st qadi | Jetddtildn t@emihg1l T1 1lCEABHL LS SHEHA L1 sEEPl @S -ditOBikke
pl anar antenna elenent 5 112 and supplies it to the mg‘lljt termnal Tb of

the switch cYetkage frem the output termingb TquhFpas %cf:@d:em Ihe
switch circuit Lpg oltag eSHQ’Eéé@in{ %ﬁ%ﬁiéaﬁés %g;sbta' &b

Addi tionally, the vol tage detection circult det ec |on term naI Tl
is supplied wthreselediC bavingtaniepsen GOlleCtOI‘ output, for example, and

detect a voltage supplied to the detection terminal T1 and

15 output either a HIGH or a LOW control signal from the
control terminal T2.

If the voltage supplied to the detection
terminal Tl is approximately 2 [V], then the voltage
detection circuit 146 turns the output transistor ON,

20 putting the control terminal T2 in a short-circuited state.
If the voltage supplied to the detection terminal Tl is 3
[V], then the voltage detection circuit 146 turns the
output transistor OFF, putting the control terminal T2 in
an open state. The voltage detection circuit 146 control

25 terminal T2 is supplied to the switch circuit 151 control
terminal Tcont. '

As described above, the switch circuit 151 input
terminal Ta is connected to the first amplifier circuit
141 output terminal, the switch circuit 151 input terminal

30 Tb is connected to the second amplifief circuit 142 output
terminal and the switch circuit 151 output terminal Tc is
connected to the band filter 143. Either input terminal

Ta or input terminal Tb is selectively connected to the
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voltage fromthe output terninal Tout via the filter L3. The vol t age

detection circuit 146 may be conposed of a reset | C having an open

col | ector output, for exanple, and detect a voltage supplied to the
detection termnal Tl and 15 output either a HGH or a LOWcontrol signal
fromthe control termnal T2. If the voltage supplied to
the detection termnal Tl is approximately 2 [V], then the vol tage
detection ci rCU'éu t térid nhloT@ Wdtdndli ha"eh Sty 1%12813 P tadift

control term nal a short-circuited State. he vol tage suppl I ed

to the detecti ont%iﬂrﬁa#al'rc‘l’!!tl o gwhich [tVF conerpk W@m@n@ég’&m dde on
circuit 146 turn‘;oigg:-? det8HERYL é P_gg {EF rﬂllétcttbag the control
e VO

termnal T2 in open state. tage etection circuit 146 control
25 termnal T2 is suppl i dlheno contrely texminail clicont Sils ¢ICHN, othat ig er i nal

Tcont . d the witch_cirguit 151 input
termnal Ta i°s B @?] ggtﬂ% ‘T’%a‘fagn'sp?ﬂ tads ofi ¢ utput Eﬁm&ﬁ’éﬁut
termnal, the sviréwth byt rthei volbdge ratiecteoni aatcd® 146, i thé Gugaited to the
second arrpl i fier_circui t 1 erminal and the switch circuit 151

output term nal FAR%ISt Eﬂﬁﬁﬁc% angd the GARFL (terpinal Tiisdn Apput

t er m nal Ta éperi et etHE NEWitdh icirealecisy &lonneedsesimst ikl
28 output term nal Tc _depending on the |evel of the control

ternminal Tcont tTP iR OWtPHE tertinal (T ni Waen eondrod, germingd Toppt is

detection citpcuitow A&Hat ignnﬁﬁéﬁcb V1 is detected a¥eHeCOSitfYe o M nal
Tcont is HIGH, that is, 5 whe 3] I s detected as the voltage of output

ter ni nal TolRutRpY Mpﬁég@%t@c@%"%lﬁﬁﬂﬁ detsetiomecinauddt 146,
transi stor turnsufdogte! BRahONEd tufhll 67 anl? thd LBnflol te:ifitl1Ska!

the switch circurt 151 connects I nput term na to output term fal
Tc. When contr olis dmriamapgnostate, the switch circu:Lt 151 connects input

terminal Ta to output terminal Tc.

15 FIG. 12 is a diagram for explaining the
operation of a variation of the circuit configured on the
circuit substrate of a first embodiment of the present
invention. FIG. 12(A) shows the state of the direct-
current bias of the output terminal Tout; FIG. 12(B) shows

20 the state of the control signal of the voltage detection
circuit; FIG. 12(C) shows the state of the switch circuit;
FIG. 12(D) shows thé operating state of the first
amplifier circuit; FIG. 12(E) shows the operating state of
the second amplifier circuit; and FIG. 12(F) shows the

25 state of the signal output from the output terminal Tout.

Initially, at a time t0, when the bias voltage
applied to the output terminal Tout from the receiver unit
is 2 [V], the voltage detection circuit 146 control signal
is LOW.

30 When the voltage detection circuit 146 control
signal is LOW, the switch circuit 151 input terminal Ta is
connected to the output terminal Tc. As a result, the
first amplifier circuit 141 output signal is supplied to
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10 LOW that is, when 2 [V] is detected as the voltage of out put

term nal -Tout by the voltage detection circuit 146, t he out put

transi stor turns ON and the control termnal T2 is in an open state,
the switch circuit 151 connects i nput termnal Ta to output term nal
Tc. 15 FIG 12 is a diagramfor explaining the _  operation of
a variation of the circuit configured on the circuit substrate of a

first enbodi ment g Bgﬁdpf@%@f . 1V eHiOR imE! ]ﬁ%‘[’@“ th te
of the direct- current bias of the output :utngr%sﬁ out; ]ﬁ% %??3’?
shows 20 the statheo? [¥ik kidw volltageref tife onspwb| temeingd: Fout ofirom
circuit; FIG 12 t t Wy FlG 12(D)
shows t he oper at ﬁ’% stgt\t‘@e o#bq}a% g?' }ﬂa% ?#Sh ??r@‘?"tegdujrgquPe pPEse 12(E)
shows the operat rE:itheraLb i supplh.bé asaairideapptvéfim the €dirkt and FI G
12(F) shows the tate of. the,si ut put fr m the o ut term nal
Tout . J afpll f Wt %‘ﬁ%‘?ut b‘gg cfré”toSp W’l 7 (HETBrad - vol t age
applied to the output ternibathel eiinef tmt hfher mséeéomtﬁbdent ofl ¢hé £V,

t he vol t age detecitlon circuit 146 contr ol s LOW _30

Wen the vol t age [ddt BLaF OYP](FIaIg&JFPpE. q:d:r?tlt °Utf"é1i Id-'ﬁ"&F'J-PélLTﬂVt the

switch circuit 1pémbGedivy @HE Ralisdari Bters 120MSCARY, trarkheroutut
terminal Tc. As a result, the first anplifier circuit 141" output signal
is supplied to Voltage reduced by resistor Rl and supplied as voltage off he

band filter jg#3. 2Atvihes iééﬁetoa%héh@é&'bridqaﬁlb@lf%% Q%}lrcult &EQ d \do bi as

vol tage of the output termnal Tout from e signal enent’ has
been renoved by BEesheWReln FIG:| ﬂ?éﬁ)LﬁQ@ SabpPPeRR tes Sdlleaﬂélriomer to the

first 5 anplifier circuityddkdagot rig&f-es g‘e{
the same tinme, the noise corrponent of ﬁﬁ)g BH{L lE)él(aj::slrvso tamae suppl [ ed

to the output terireait Phaperates steadidysdthe shgnaloiise afplified ldhd L3

and, further, th‘Ehat output signal is selected by the switch circuit 151,

15 so the signal received at the planar antenna element 111
is amplified by the first amplifier circuit 141 and
supplied to the band-pass filter 143. As a result, as
shown in FIG. 12(F), the signal received by the planar
antenna element 111 is output from the output terminal

20 Tout.

Next, at a time tl, when the bias voltage
applied to the output terminal Tout from the receiver unit
becomes 3 [V] the voltage detection circuit 146 control
signal becomes HIGH.

25 When the voltage detection circuit 146 control
signal becomes HIGH, the switch circuit 151 input terminal
Tb is connected to the output terminal Tc. As a result,
the second amplifier circuit 142 output signal is supplied
to the band filter 143. |

30 At this time, as shown in FIG. 12(D), the 3 [V]
bias voltage of the output terminal Tout.is supplied as
drive power to the first amplifier circuit 141 wvia the

noise filters L1, L3. The first amplifier circuit 141
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vol tage reduced by resistor Rl and supplied as voltage of 10 2 [V] or less
to the second anplifier circuit 142 and so, as showmn in FIG 12(E)
does not operate steadily.. However, at this time, only the
first anplifier circuit 4 operates steadily, the signal is anplified
and t hat output signal is selected by the switch circuit 151, 15 so
the signal received at the planar antenna el enent 111 Is anplified by
the first anpl Iflcrﬂexattegugﬁeé&.llya%en thé%ﬁ@@oﬁ.@aé@el@@masﬁof théer
143. As a result, shown in FIG 12 %gﬂt he signal receive

pl anar antenrﬁi‘—lateﬁ@mlfilqr islreydsul4l rinas Retoopprate @rtmaudauyzet Tout
Next, at a tinme thy §Ret he bias vol tage applied to the output

term nal Tout fronﬂf%e recei ver uni t becomes 3 [V] the voltage
detection circuit 146 cont Atl the saueyridimebetbegwideGaompdnent of the 3 Wen

Swi toh o reui b 197 made Teptador b upaue, sheifia GRS Sefped By

termnal Tc. As a:rreesmlitse f:.ltéﬁ‘se I2echadandp | fiuntherci tlwntol'ltéaeom-bdubed

signal is suppll fiI r_143. is tinme,
as shown in Fl G gﬂ’éh@ Suppﬁ)i%@ %I‘Pﬁ%@gﬁf of [dﬂt E""F‘@r m nal
Tout is supplied s’éi:ond lilﬁl.&@\fﬁ.rchﬁ!tt h@zfl e aaabnalaﬁplcifrlféwt 141 via
t he noise filters L1, L3. The first anplifier circuit

30 CiguiAr 442 SPRAKAYSF FheAIHR af @v@oars%%g%f % [¥1[ opd €@- t he

first anplifhgr dd Ghblmldd BRES 1PIQE)OPEAEEEs o RdikYofistabld Bberhti®n.
At the sane time, the noise conponent of the 3 5 [V] bias voltage of t he

output terminal Tout is rehE@ 1y, oy Hee steqand; amplibier ripeyit
further, the vol tage opRdHEEs normadfidy!, 813421 dib13Rdcatn 'R te¥ohbaoe Of

2 to the and that output signal selected by the switch circuit 151,
so the signal received by the planar antenna element 112
15  is amplified by the second amplifier circuit 142 and
supplied to the band-pass filter 143. As a result, as
shown. in FIG. 12(F), the signal received by the planar
antenna element 112 is output from the output terminal
Tout. It should be noted that, at this time, it is
20 sufficient that the output of the second amplifier circuit
142 is normal. That is, it is acceptable that the first
amplifier circuit 141 drive voltage is 3 [V] and that the
first amplifier circuit 141 does not operate steadily.
According to the above-described present
25 embodiment, by controlling the output terminal bias
voltage the signals can be switched, and the wiring can be
simplified because there is no need for a dedicated
control wire to perform switching.
FIG. 13 is a block diagram of another variation
30 of the circuit configured on a circuit substrate of a
first embodiment of the present invention. Component
items identical to those shown in FIG. 8 are identically

numbered and description thereof omitted.
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second anplifier circuit 142. The second anplifier circuit 142 operates
steadily-at a voltage of 2 [V] and so, 10 as shown in FIG 12(E), enters a

state of stable operation. Accordingly, only the second
anplifier circuit 142 operates normally, signal anplification is
per f or med and that output signal selected by the switch circuit 151,

so the signal received by the planar antenna elenent 112 15 is anplified
by the second anplifier ciyfig tndiiRdfit béﬂf%é e 4 Qe bg}[qgs-gﬁ_ss
filter 143. As a result, asl shown 1 n EIuG 12(F), the sﬁan recei ved by
t he pl anar aramiation . epontralibing thet guive rwohtieige supplied eronithal

Tout. It should t i | e S | ci.ent that the
out put of the se%%%aﬁgi | ?lgélr: %‘I'l'rr.ég}ltts 1t4&n§tﬁ2&fésssr?§r8ﬁgl &B%la#lelrs, it is
accept abl e t hat ¢iwcditr 442 accengind iter ther dlwdctt4irtent ebiad tsagpplied3 [ V]

and that the first anplifier circyit 141 does t operaje steadily.
According to het%b%-ot’fgggh %‘é fufiads dqptgon d%ﬁﬁn?,%@f%cﬁﬁq’a&vﬁpng t he
out put terninal $tathe planakt agtertic elegoat S1Tnrand thvi sLhedlls ardetibed

Wi ring can be sinplified because there is no need for a dedicated
control wire to Periisi AleRercARrtgpna element 112.° g 13 js a block

di agram of another vari at ings 39rcait tdibstiratdi 113 WY ithié pPe8Bne Circuit
substrate of a first enbodinent of the present invention. Conponent

itens identical Yarialden Baswa FegwHiatorglal foxqonveating the qimested and

descri ption jigher ¥ Lo8¥age supplied to the output terminal Tout 1 a.
Wth the circuit substrate 113 of the present variation, controlling
the drive vol t ageredgsiminedoveltage anfli sypplyisg fitepscirtve tpower &od t he
second anplifier Gl | ccc]agr Lkag J i LECEx t, hi as
supplied 5 tot Iclae ofuJi&lp?{JttC t '-rl'%n"é%?a]?1 Ot?gﬁgo%\{l?o‘f{s?etn%éggi g}\a sf rq:'(raide:aved

at the planar anregniztoredéft £o1 lconvertingsthmdigectecuveent bias '

supplied to the output terminal Tout to a predetermined

15 voltage and supplying it as drive power to the second
amplifier circuit 142 via noise filter L2; a regulator 163
for converting the direct-current bias supplied to the
output terminal Tout to a predetermined voltage and
supplying it as drive power td the output amplifier

20 circuit 144; a resistor R1l for generating a control
signal for controlling the ON/OFF operation of the
regulator 161 according to the direct-current bias
supplied to the output terminal Tout; and an iﬁverter 164
for inverting the direct-current bias supplied to the

25 output terminal Tout and generating a control signal for
controlling the ON/OFF operation of the regulator 162.

The regulator 161 is supplied with a 2 [V] or 3
[V] direct-current bias from the output terminal Tout.
Regulator ‘161 generates a 2 [V] drive wvoltage from the 2

30 [V] or 3 [V] direct-current bias supplied from the output
terminal Tout. The drive voltage generated at the
regulator 161 is supplied to the line terminal of the

first amplifier circuit 141.
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at the planar antenna el enent 112. The circuit substrate 113
of t'he present variation has a regulator 161 for converting the direct-
10 current voltage supplied to the output termnal Tout to a

predet erm ned vol tage and supplying it. as drive power to the first
anplifier circuit 141 via noise filter L1; a regul ator 162 for
converting the direct-current bias supplied to the output term nal Tout

to a predetermned 15 volfaQ&iaad aMpPl#idW ditctt HiV S ksto the
' ' L2;

second anplifier circurt 142 via nhoise filter ; a regulator 163
for converting tBteadilyon kheedt [V adrisgpppiltage csuppdied foompthe t er mi nal

Tout 10 a predet gL igthy e130°12 thowta BPRbKEA% i SRchbycoiauer to the

out put anplifier crrcuit 14 a resistor or  generarti control
signal for contrstabhbizing GRYDEE meperte isnbstitated for thguregulatidd
according to 1 he g'rect-current bi as supplied to the output term nal
Tout; and an nvd #Er 164 for inverting the direct-current bias

supplied to the 25 out putad@itionalllFputequilhteenesat it Feg@nhtsL sSi gnal
f or controlling the OV.OFF ogeration of the requl ator 162.

The regul ator 162aVing & Widghipynfupctioy cgpakle of ogptyplitdd @R rent bi as
fromthe output bRYOFIapekition acchRUHALE! an bdxOaRRNALBALFcR ¥Mtald,ve

voltage fromthe 2 30 [ or 3 [V] direct-current bias supplied fromthe
out put term ABA qaRttUrph angePeRRtIAn e apd fFktiay resPeR8e to & equl at or

igi i's suppljgd I:enfcﬂelui@%atlern&ﬂélcﬁtzfoggsignaiigﬁpﬁaa' tb1 e Ci reui tThe
first anplifier tegelatondblopertheglirectspunuent bimst suppliad th ithe

vol tage suppl i edohEglt iiminat! 6t U rbBlcel1:? WU QBoLPObELL LA
power stabiT1zrng device may be substituted fo e regul ator
5 161. through the resistor Rl. Regulator 161 turmns ON an '

operation when the direct-current bias is 3 [V] and turns

15 OFF an operation when the direct-current bias is 2 [V].

Additionally, regulator 162 is a regulator

having a switching function capable of controlling an
ON/OFF operation according to an external control voltage.
The control signal supplied to the regulator 162 is the '

20 direct-current bias supplied to the output terminal Tout
and inverted by the inverter 164. Regulator 162 turns OFF
an operation when the direct-current bias is 3 [V] and
turns ON an operation when the direct-current bias is 2
[V].

25 When regulator 161 operation is ON a 2 [V] drive
voltage is supplied from regulator 161 to the first
amplifier circuit 141 and the first amplifier circuit 141
is driven. When thé first amplifier circuit 141 is driven
the signal received at the planar antenna element 111 is

30 amplified and supplied to the band-pass filter 143. It
should be noted that, at this time, regulator 162
operation turns OFF and so no drive voltage is supplied to
the second amplifier circuit 142 and the signal received
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Addi ti onal | y; regulator 161 is a regul ator having a sw tching function

capabl e of controlling an O\ OFF operation according to an external
control voltage, and can turn an operation ON and OFF in response to a
10 control signal. The control signal supplied to the regul ator 161
Is the direct-current bias supplied to the out put term nal Tout and
reduced in voltage by passing through the resistor RL. Regul ator 161
turns ON an QReERs | PlanMie AnitBAnd| & BslertUnONis UGS éu%]pilgéﬂ t8N¢hd Ur ns
15 OFF an operation when the direct-current bias is

Additional |y, rebandrpassEilterslddqul ator having a switching function
capabl e of controlling an vy, 6 @{éﬁl xt er pal
control voltage. The contr(()%\lye n ? gégéli;glréeé)u%gpgf %6% i's

the 20 direct - cliVledrive arpihagel uedsmmpltm Guomuthe ereguﬂaltoi‘ollﬁz to and

he di rect - cut T ohPoracond et 8ot 1ad" fa Ble secoff ARGHEET."""

direct-current biascubt 2142 is[ diivéh. When the s&mmi raaglligtier éﬁécult

operation is ON oltage ,is su Iledfr mregul ator 161 to
the first ngfi%f#%rd"fé tpelg.)_( nPPrgf EeFeE PEAR 141
is driven. Wen ghgnalrss miﬁearaﬁdr@yﬁhéélw&ﬁg |‘dé@1&-—passti?ﬂ€é19na|

received at the El anar_antenna elenment 111 is 30 anplified and supplied to
t he band- pass fikfdr 1%B shqyld be neisd cFll?@'nBFeEPJf%é’clm%t thej epexgision
regul at or ofoﬁéﬁ!r@iait%} gineuthd i TRheNBifdt \plQlel8feci Sceipp! | ed
to t he second anp ifier circuit 142 and the signal received
33 4lgis it FupRdiednviiha drivenvoltage andotheplanas to t he
band- pass fllteraﬂégnn 1 t 111 é@tﬁgotnhgi £ afd 0 t 162 is
N, a 2 [ V] drlveaveoﬁmaeéle 'S sﬁ%‘{) | ed fro['ri‘nRt he rgl'gatijl %t%?gi%gfgo

the band-pass f_ilter 3.

Additionally, the output terminal Tout is
15 connected to the regulator 163 via the filter L3 and a
- voltage of 2 [V] is generated from the direct-current bias
voltage supplied to the output terminal Tout. The 2 [V]
of voltage generated at the regulator 163 is supplied as
drive voltage to the output amplifier circuit 144. The

20 output amplifier circuit 144 operates steadily on the 2
[V] of drive voltage supplied from the regulator 163,
amplifies the band-pass filter 143 output signal and
supplies it to the output terminal Tout via the condenser
Cl.

25 FIG. 14 is a diagram for explaining the
operation of another variation of the circuit configured
on the circuit substrate of a first embodiment of the
present invention. FIG. 14(A) shows a state of a direct
current bias of an output terminal Tout; FIG. 14(B) shows

30 an operating state of a regulator; FIG. 14(C) shows an
operating state of a regulator; FIG. 14(D) shows an
operating state of a first amplifier circuit; FIG. 14(E)

 shows an operating state of a second amplifier circuit;
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5 the second anplifier circuit 142 and the second anplifier circuit 142
is driven. When the second anplifier circuit 142 is-driven the planar
antenna el ement 112 reception signal is anplified and supplied to the
band- pass filter 143. It should be noted that, at this tine, the
operation 10 of regulator 161 turns OFF, the first anplifier circuit

141 is not supplied wwth a drive voltage and the planar ant enna

el ement 111 recepi&on &(myadhows AOstStPRIF @dslignal outigh® BaBM- &@S&ﬁoﬂdﬁ er
143. Additionally, the output term nal "Tout is 15 nnect ed
to the regul at or te5mingah T fiiter L3 and a voltage of 2 [V] is
generated fromthe direct r bi.gs RNt 3der

terminal Tout. The 2 [V] &H%?H}%ngl f[tg easéesneratgg f@PpM(%g ttﬁatorrgggp
supplied as qurn@ntvd@ita@g@ppéle@et@mnwpu&ppt|1f.emna11r E'aut ﬂﬁc‘m thHee 20
out put anplif er .. r e ys QN of drive
vol t age supplél ed” 'lf:(é)%%éﬁéégg gtgéeq%%{ qzﬂhlt 18 I#]tﬁe]st tH%eB = pass
filter 143 out pubutpubatemrshal Touttdiﬁecﬂs-curremt tliilﬁsouprIGHﬁrtﬁéla| Tout
via the condense Cl., 2 . 4 |s di agram f or

expl ai ni ng t he 6N/8]B%r%ﬂnrt§?§‘ Folhditers a?'? g?cﬁcf' JdBlgur ed
on the circuit suhétféguaaﬂbra1Buréﬁteﬁdnaﬂ mnngtéfeIiNWhen regesLEdr 161
invention. FIG 14(A) shows a. state of a dir rrent bias_of an

out put term nal $BLELS ARG I"lz?(tBj:estﬁﬁnﬁmaﬁ%p%‘%Eﬁlt’ﬁ@ &t 4t EVbrdgive

regul ator; H@G &aﬁagéfw&mnﬁrstcmﬂaﬂleﬁ EiRé@i014a BRAY! 28 Uhow G
14(D) shows an eratln state of first anplifier circuit; FIG 14(E)

shows an operati#8 E te“d Pla §B§oﬁn?%ﬂ@ﬂ-ﬂ-€?—e%l‘?kfiﬂ“tit 141 enters an

34 onFsfate 4dnld @Qgﬂ@eg state of a signal output froman
out put term nal Tout. At atinme tO, as shown in FIG
14(A) the direct- At the same time, the ON/OFF control voltage

o

supplied to the regulator 162 becomes LOW because it has
15 ©been inverted by the inverter 164 and, as shown in FIG.
14(C), the regulator 162 enters an OFF state. When
regulator 162 enters an OFF state, regulator"162fno longer
supplies voltage to the second amplifier circuit 142, and
‘thus, as shown in FIG. 14(E), the second amplifier circuit
20 142 enters an OFF state and terminates operation.
Accordingly, at a time t0 only the first
amplifier 141 operates and the signal amplified, and the
signal received at the planar antenna element 111 is
amplified at the first amplifier circuit 141 and supplied
25 to the band-pass filter 143. As a result, as shown in FIG.
14(F), from the output terminal Tout the signal received
at the planar antenna element 111 is output.
At a time tl, as shown in FIG. 14(A), the
diregt-current bias applied to the output terminal Tout
30 from the receiver unit is LOW. When the output terminal
Tout direct-current bias is LOW the ON/OFF_control voltage
supplied to the regulator 161 is LOW and, as shown in FIG.
14(B), regulator 161 enters an OFF state. When regulator
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current bias applied to the output terminal Tout fromthe 5 receiver unit

103'is HHGH, that is, 3 [V]. Wen the out put term nal Tout
direct-current bias is H GH the OV OFF control voltage is H GH and, as
shown in FIG 14(B), the regulator 161 enters an ON state. Wen :
regul ator 161 enters an ON state, regulator 161 supplies a 2 [V] drive
10 voltage to the first anplifier circuit 141 and, as shown in FIG

14(D), the first hEd ' i SR e rat es.
At the sane ti ne,laltrlrﬁéh%\fleéa:% g‘gt %gléf%'ol tagel%taf 'é%]bp‘?giges;htarg ?ﬁgﬂlr'%g'ﬁl at or

162 beconmes LOW Brdueseoltageadolshepflrst mppldgdenyciramiitnléils eso 18 and,
as shown in FIG irstl . i?@ecifgﬂi@tf% %’?‘%fggt%?) Eafnsgélﬁesgﬁ&e. When

regul ator 162 enf'ers an tate, regu onger suppl i es
vol tage to the séeominaibes idoemationcas tshiow® ianBIG. 14(®J)s, as shown in FIG

14(E), the sgiond anplifi et c&{ec%ia}nezg%%%ﬁ-éilﬁentoﬁ'lﬁg?n%%:{ t,?vt i&%ﬁ% he

term nates operation. gly,
first anpl i f isapplidd operthiec teguliatdre 1629 babomep| HIGH: becanset D€ has
signal received at the gl ana&'aﬁgn%enna el en‘entlﬁlll ' lified at the

first anplifior PPERLIRVEREdbY thBIRERFET 168 EhY (i SOWBS IR FIGr 143

As a result,” as 3hoom, i thdlrfegulatot4162 erdtied® hheoWWite.t ewabAal Tout the
signal received at the planar antenna el enent 111 is oqutput.

At a tinme t1, asTeHBIALeH IHzentera)an (Gt statey; Fegylatpr /2 BYBRLE®HI i ed

to the out D!Jiote'irﬁhﬂ%e-rﬁ&tth%o sebbRA i1 FAeR ¥eFcwit (1425 bEW/ thi¥erad he
out put term nal out direct-current bias is LONVthe ON OFF control

vol t age suppEhewnt tn {FG -+ d4GEds othe srqond applifiemsizrudh 142 F G

14(B), regul ator, I F NobELME BT
35 eﬁ%ﬁggﬁfe@%%ﬁ %ﬁéféatﬁo%ga?ator 161 does not supply a

drive voltage to the firstAcequdimady.cetcuitime4t]l onlyhkhe second
amplifier 142 operates and the signal amplified, and the

15 signal received at the planar antenna element 112 is
| amplified at the second amplifier circuit 142 and supplied
to the band-pass filter 143. As a result, as shown in FIG.
14(F), from the output terminal Tout the signal received
at the planar antenna element 112 is output.

20 As described above, according to the present
embodiment, the output signal can be switched by
controlling the output terminal Tout direct-current
voltage, and becausé the need for dedicated control wiring -
is eliminated the wiring can be simplified. Further,

25 there is no need to insert a signal pass type changeover
switch between the signal wires through which the
reception signal passes, so the problem of signal loss
does not arise. Furthef, only one of either the.firSt or
second amplifier circuits 141, 142 that amplify the

30 signals received at the planar antenna elements 111, 112
operates at a time, making it possible to reduce power
consumption.

According to the present embodiment, the only

36



first anplifier circuit 141 enters an OFF state and term nates

operation as shown in FIG 14(D). 5 At the sane tine, the
OV OFF control voltage supplied to the regul ator 162 becones H GH
because it has been inverted by the inverter 164 and, as shown in FIG
14(C), the regulator 162 enters an ON state. Wen regul ator 162 enters

an ON state, regulator 162 supplies 10 voltage to the second anplifier
circuit 142, andbiiSctfsn betweld@he naﬂéﬁnalﬁﬁ& 181 Srkf ¢8R0 ragRi v 1 er
circuit 142 enters an ON state and perforns operation.

Accordingly, at 308i #8 the wable RO2seemprpsed ofafhei $i$¥allmrepeth@’95 and
the signal anpli {.ed; agﬁkt d n enna
el enent 112 is fs'uﬁg%l Ifre ﬁ'tshgéggg%en%%gelt}“gf ?@#eﬁr r cul :.E ?Q&a@%dﬂﬂa
suppl i ed t 0 trecelbved-yrsts ]f0|3l t elt 11, suﬁmlenm&imp]qs tohswihtchy EHes

14(F), fromthe qutpu rm nak .Tou e_signal received t he pl anar
ant enna el eneht %ingé'%ﬁﬁﬁﬁﬁ% hﬂﬁg %hé{'supﬁi;ﬁg Egg%ﬁlqﬁﬂ§h§b89gen%icord|ng
to the present unienbollivintthet babbet oz t gowlpfammdneaﬁd th8ed DY no
controlling the outut terninal Tout, direct- rent . vol t age, and
because the neeanSB g%ﬁ' éﬂ%ﬁ?ﬁé@n??ﬁﬁnﬁﬁTﬁ 9; 1@ iZe8d the wiring
can be sinplified. Furtherrt2shodlebe hété® HRAdthe phSsdrit nbodRAbnLass

t ype changeover switch between the signal wres througp whi ch_t he

reception signal 1§aseBEigured f0 BFobP ARLLY d8EF- | RE rightgbandedt arj se.
Further, onlyg Onﬁoihfhé@%a@%ibhaﬁ sﬂ.’ipdplledsEfé@tﬂdlé’jf’ﬁ)J 'afnkiehﬁhfsu' ts 141,
142 that anplify the 30 signals received at the planar antenna el enents
111, 112 opehandedapolarizad waHRi Ferentionsanternae, Ieercteréétp@nbr
consunption. essential .co Qﬁ@éngftfhélyéc%%€§§ﬂt %%g'ﬂg s AN Y

36 connecti on "between the ante uni t e recel ver
filter and amplifying the signals extracted by the band

filter using an amplifier. However, it is also possible
15 to use only an amplifier to amplify the left- and right-
handed polarized wave signals supplied frdm the left- and
right-handed polarized wave antennae.
Further, the present embodiment described an
antenna unit in which a signal switching circuit was used
20 when selecting the reception signals received at one
reception surface from a planar antenna having a plurality
of reception surfaces receiving differently polarized
waves. However, the present invention is not limited to
the above-described embodiment and, for example, can also
25 Dbe adapted so as to switch reception signals from antenna
elements of a diversity antenna having different reception
directions. Additionally, the present invention is not
limited to antennae but can also be adapted for use with a
circuit that selects and outputs one designated signal out
30 of two input signals. '
Additionally, the antenna unit 101 of the
present embodiment detects left- and right-handed

polarized waves. However, the present invention is not
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103 is the cable 102 conposed of the signal wres that supply the
signals received at the antenna unit 101 to the receiver unit 103. It
i,s sufficient sinply to switch the 5 direct-current bias that supplies
power to the antenna unit 101 via the cable 102 to LOWor H GH and
there is no need for dedicated antenna-sw tching signal wres.

It should be noted that the present enbodi nent I's configured so as to
ampl i fy |eft- ang;miedd émi%daéev@x&@gdﬁ%@dwausoml PusueRh | £Lkd M

| eft- and right- handed pol ari zed wave reception antennae, extract only
essential conponagapted tchaisecachPdB Fysiieghantenra npif whad receives.er and
anpllfylng the s b, u lifier.
Covever, i i's aFoacs Y oithite Natd iR brondonstd Bha PRAAP |

| ef t - and rlght broadd¢esied pol ari zed wave S|gnals supplied fromthe left-

and ri ght: handed pol a d Further, the
pr esent embodl ment descri bﬂ‘]g‘? r%\ga\is %%g%ﬂg%&ﬁpfa?nom &rogng gnal

swi t ching ci rcui embodimered cEOthbenrésérﬁchmgntbmr ecTe!t irebesvenadystiegcei ved
at one reception surface froma nar .ant enna havin lurality

of reception sur P38t (S BFEFERY |W@?‘gﬂﬁ"§ FOrRrisas) an gnwaﬁ%% Widnever ,
the present invepbiopats reieikbsi b&S detellitbheratame=deas Wbeshenbodi nent
and, for exanple can also 25 be adapted so as to switch reception signals

from ant enna @F%%’Fﬁ’@loftrénm%’f%qfﬁ/ W2neBanstarka AgdderrERakhttheeception
directions. pdi Lbeafdd sdtRa1REE Sﬁfﬁnsnﬂ‘é%ﬁbhogiél%.l@tand tebtdd£:5chit O

antennae but can also be adapted for use wt circuit that selects

and out put s one H@éﬁlﬂ%ﬁ%@% sdaaplayta ar@csﬁlvem#p@o% cgpraggted to the

Addi tionally, ﬁ'“ I’{ﬁ.liLtnlt i:oéeﬁgréﬂé% the PEESENM S1R9§ifEnt detects
an

left- and ri ght ari zed waves. However, the present invention
i s not broadcast signals and the terggstrial ‘broadcast signals

and demodulates the broadcast signals of the channel

15 selected from both the satellite broadcast signals and the
terrestrial broadcast signals; a cable 202 that connects
the antenna unit 201 and the receiver unit 203; an
amplifier 204 that amplifies the broadcast signals
demodulated by the receiver unit 203; and a speaker 205

20 that outputs the broadcast signals amplified at the
amplifier 204 as audio.

FIG. 16 is a horizontal cross-sectional view of
an antenna unit of a second embodiment of the present
invention and FIG. 17 is a vertical cross-sectional view

25 of an antenna unit of a second embodiment of the present
invention.

The antenna unit 201 of the present embodiment |
comprises a planar antenna apparatus 206 for receiving
satellite broadcast transmissions and terrestrial

30 Dbroadcast transmissions; a circuit substrate 209 mounting
a circuit that stacks and cutputs satellite broadcast
signals received by a satellite broadcast reception

antenna element 207 of the planar antenna apparatus 206
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linmted to the above-described enbodi nent but can al so be adapted to

use ‘a DAB system antenna unit that receives, stacks and out puts
satellite broadcasts and terrestrial broadcasts. 5 FIG 15
i s a bl ock diagramof a second enbodi nent of the present invention. The
receiver system 200 of the present enbodi nent conprises an antenna unit
201 that receives DAB satellite transm ssions W and terrestrial

transm ssions W aqdygi G +OKY fs&%%e&@edr.ﬁf%‘fﬁ&' %%FSEE&&@ .
transm ssion signals and terrestria transm sston signals; a receiver

unit 203 connect receptior antennat ehemenini208:hat shiphki atasdngh@l16t Boked
satellite br .gnal g_and.t st ki al Qadcast sj S
and denodul at es %ﬁgggé%na%cas cgﬁg ng%éﬁ?%gc%g%heﬁ"HL§ Cesr-8e: ggf?#%‘?n bot h

the satellite brdategsatabiyndomsang the planatrecantennd apparagdsazos sagnal s;
a cable 202 t attﬁonnects. t he Entg@ga uni t- 201 and the receiver unit
203; an anpl i Fe?lfﬁﬂfqlﬁﬁpsgﬁﬁ Pt * t he broadcast signals

denodul ated by the recei veln Ulid pd@daraagitenrfd@akment 020620 tHehahtauiped s
t he broadcast signals anplified at the anplifier 204 as audio.
FIG 16 is a hor PFeRgcRs eeepddon; aptenna é‘v)vgBPnt 207, angdh B8 ¥HEini t of a

second enbodi menhrehadtder HeRephlion antdhcneReRPh2dd Grel fobhed ¥i$Ed i£al
cross-sectional view 25 of an antenna unit of a second enbodi nent of the

present i nvefitnghe unit. The planamiantenpanaenant 2061 cenverts giasent
embodiment 19 CQEPE}EEfe A:fAnaRdbs R0k FURITRAEA! tie WUE NI LECEEbAAMbL
satellite broadcast transm ssions and terrestrial 30 r oadcast

transmi ssi ons; arereption aniennat elawsntnA®it iingo an elegitrdgi signat andacks
and out puts sat el i§€s S ' I | sagteld it

br oadcast recept %lblgbflgé ﬁ{jg:?\)ntghgl %#e%@%ﬁb%?ggk%%ggﬁg?'a%e%#% sgaﬁtbear at us
206 time, converts the VHF tra3@®mission received by the VHF

)|

broadcast reception element 208 into an electric signal
15 and supplies it to the circuit substrate 209.

On the circuit substrate 209 are integratably
mounted on a single print substrate a satellite broadcast
signal processing circuit portion 212 for amplifying and
filtering satellite broadcast signals converted by the

20 satellite broadcast reception antenna element 207; a VHF
broadcast signal procéssing circuit portion 213 for
amplifying and filtering VHF broadcast signals converted
by the VHF broadcast reception antenna element 208; and a
mixing circuit portion 214 for mixing the satellite

25 Dbroadcast signals processed by the satellite broadcast
signal processing circuit portion 212 and the VHF
broadcast signals processed by the VHF broadcast signal
processing circuit portion 213.

The satellite broadcast signals converted by the

30 satellite broadcast reception antenna élement 207 are
supplied to the satellite broadcast signal processing
circuit portion 212 of the circuit substrate 209 and the

VHF broadcast signals converted by the VHF broadcast
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and VHF broadcast signals received by a VHF broadcast recepti on antenna
el errent 208; a shield casing 210 for shielding the circuit substrate
209; and a casing 211 for i nt egratably housing the planar antenna
apparatus 206 and 5 the circuit substrate 209. In the

pl anar antenna el enent 206, the satellite br oadcast reception antenna
el enrent 207 and the VHF broadcast reception antenna el enent 208 are
formed into a  resépelén Hitenndh818haitari08NE8E NSy ﬁ_lggpttoZQﬁecwerts the
10 satellite transmssion received by the satellite broadcast

recepti on ant ennBrepdeRsk sigpalst pregeesing PF—€°§i’grE9rté-@a 213 efipfhig es it
to the circuit s @c%% ver the VHF
transm ssion recg?%% 7 er\%&% 28 %) oa cgg re ét?cg'r‘{%g' &ment. 208 into
an electric si gnaatgsllmcbmﬂdphsbsslgna]@ pirecessediity dhbssabeRl 0.

On the circui e nt ed | e print
substrate a sgat eﬁ?séa%rogsg‘%n pkgé%%%zﬂa r¥8%jé1§ '18Pr gg?talb%r n 212
for anplifying aWHF broddddsdr isignaks @ﬁodsssbdo‘aglcﬂsé EiFgbabadeasyert ed by
the 20 satellite,br ogdcast ecegt pn_al tenng el e%rf:pt 207; a_ VHF

broadcast si gnal SHPBREE FERFESARY; CLBHG Heraisn are SHBP1HSA i Fhe
filtering VHF bragfitagtciiqnal poeeiverdied of théycitniHeubseagdeadoo

recept i on antenna el enent 208; and a m Xi n&Em rcuit port ion 214 for

mi xi ng the satel fPte 38t e%ﬂ?&&@a@%x%q'gr%%%?: sl et fablatd3qite

broadcast 10 signal procefsd nghteiin ek tbRYHdJa®R é’ignﬂlcbfd&%s\é'ﬂﬁ
broadcast signals processed by the VHF broadcast sig processi ng

circuit portion giBcuit portion 212, the VEH: E’FP?@‘@-‘H? @&8@&%5 BYoRRESINg
converted by thecﬁﬂcuf@tp-afﬁlbﬁ bi 93P Shel REEPAG Wh RN BB EL6HBIA 2} are

supplied to the satellite broadcast signal processing circuit portion
212 of the circutheseireuis supgyratel 4% operatpiondohgddshighgfzgquency

converted by the ks hippdeAShe easily affected by noise. Accordinglys’

15 these elements are reciprocally electromagnetically
shielded by the shield casing 210.
A detailed description will now be given of the

‘planar antenna element 206 by reference to the drawings.
FIG. 18 is an oblique view of a planar antenna

20 element of a second embodiment of the present invention,
FIG. 19 is a surficial view of a planar antenna element of
a second embodiment of the present invention and FIG. 20
is a cross-sectional view of a planar antenna element of a
second embodiment of the present invention.

25 The planar antenna element 206 is composed of a
VHF transmission reception conductive £ilm 217 and a
satellite transmission reception conductive f£ilm 216 made
of a conductive substance such as metal formed on an
identicai surface of a dielectric substrate 215 made from

30 a dielectric material such as dielectric ceramics. On the
portion of the dielectric substrate 215 on which is formed
the satellite transmission reception conductive thin £ilm
216 there is formed a through-hole aperture 218, and a
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reception antenna el enent 108 are supplied to the VHF br oadcast signals
processing circuit portion 213 of the circuit substrate 209 separately,
respectively. The satellite broadcast signals processed by the
satellite 5 broadcast signal processing circuit portion 212 and the

VHF broadcast signals processed by the VHF broadcast signal s processing
circuit portion 213 are supplied to the m xing circuit portion 214 of

the circuit subsihhBoRiy pin 219 187ifeAd\dntbug i AraduBHlnbiom the
cable 202. 10 e satellite broadcast Signal procéssing

circuit portion 2pertune 2A% bThedcanrectipipinpr? ekssigajderedcioctihe
portion 213 and b X} | ke s ROT L. A e LGhlCuyi strate
209 operate on L%%gﬁglﬁ#ggﬂtﬁisgﬂ'es%é@f) féé%kat\%%é g%gd%%t%;rée fg'ééll F;Ea%?ect ed
by noi se. Accor dithgl pfthéb enddse cohpeeted tar €heesapellidid yproadcast

el ectromagnet L cal |, hi el ded he, shiel.d casin 0. . .

detai |l ed descTi plsl §Ha'&v| P?o?ﬁfﬁlglg %ﬁgéﬁl%f&q]ﬁ:&on Qi%l%}iﬁ%eaﬁt’ﬁﬁﬁétel enent

206 by reference substhater209 .ngs. FIG 18 is an oblique view
of a planar antenna 20 el i of second enbodi neni. of _t he present

i nventi on, FIG 19 is g‘ﬁﬂﬁ‘?"@";‘w'v E_@v%‘f 9% &ha h%rﬂjé?ﬁfépt@-@rrent of

a second enbodi Mpubsetatée218 e whithVEstfctmedn€hé! VHF AansmikEién .
cross-sectional view of a planar antenna el ement of a second enbodi ment

of the present | APERPLLAR opductive f£ilm Zi7. thergais fATeth 2 EBREREN206 i s

conposed of g9 hoYEFapePfisrd fﬂ@”aﬁ&%%éxﬁi&cﬁ&ﬁéﬁiﬂ V21 iflsmidddread a
satellite transm ssion reception conductive film 216 made of a
conducti ve subst &hFeughcthesthrough-heleaapantugg 220. | Jhea icoanesting@inf a

dielectric substrahe;@ls Iﬁéi"'%& 3M:RE Vlﬁ“‘d%ﬂn%ﬁﬁ L fofBteld uch as
dielectric ceram’%&. J'gOnot e portion of the glée?ectér%ire?%gﬁ strate 215 on
which is formed condupbivetfllm 247t andsthe Sitherr endpis wermestedt tocthéi n

ziol m 216 therprl §ro080R% SilgRERN IO £51AQPELHES: € Al 213 of
15 the circuit substrate 209.
A detailed description will now be given of the
.circuit substrate 209 with reference to the drawing.
FIG. 21 is a block diagram of a circuit
.substrate of an embodiment of the present invention. The
20 satellite broadcast signal processing circuit portion 212
of the circuit substrate 209 chiefly comprises a booster
222, and boosts and outputs the satellite broadcast
signals supplied from the satellite broadcast reception
antenna element 207 of the planar antenna element 206 via
25 the connecting pin 219. The VHF broadcast signal
processing circuit portion 213 of the circuit substrate
209 chiefly comprises an LNA (Low-Noise Amplifier) 223,
and low-noise amplifies and outputs the VHF broadcast
signals supplied from the VHF broadcast reception antenna
30 element 208 of the planar antenna element 206 via the
connecting pin 221.
The satellite broadcast signalé boosted by the

booster 222 and the VHF broadcast signals low-noise
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connecting pin 219 is inserted through thé'through-hole aperture 218.

The:connecting pin 219 is soldered to the satellite transm ssion
reception conductive film 216 and the other end is connected to the
satellite broadcast 5 signal processing circuit portion 212 of the circuit
substrate 209. Additionally, the portion of the dielectric
substrate 215 on mhich is formed the VHF transm ssion reception

conductive film r Iy#§1 3 %ﬁgp nd a
connecting pin 2%% 'S ?%%éﬁfé%g ERA %%%u Egp%ﬁ ERL | e aperturelgg
The connecting ppertion 224 iof $bedpriat tW.J-J-‘LJ-ns ORiFthe aﬂsqmsu subsexals i on

conductive film %6; anﬁ,lé qﬁﬁ@%&r@@%iwﬂe?%fdcﬂl%fﬂe r\/ér—g; tel{ oagf:ast

signal s processifng Circurt portion e circurt
A detail ed descrmikeon224) landbwiles gthersaielilite broadcasti slgnmrat e 209

B cirouit 5 subebried Wt BesERRARZ APY RS VS BroaReRh Fime i 20

satel | ite broadcask-sbiselampldceedi by e amat Zpsrim@rblﬁ:b&ts thé&h tdie&the
circuit substrate 209 chiefly conprises a booster 222, and boosts and
out puts the sat ePRPLe #%adcast signals supplied fromthe satellite

broadcast reception ant e nslinAlae BBNhoLéd tdatt Bed.ﬂi-é’é@-fclﬁ:&‘éﬁ'&nﬁléé ement
206 via 25 the connecting pin 219. The VHE broadcast si

processi ng ci r cufroBokhe o‘??cfﬂ-é'eé'f uphke 293 &ide ispIipRkied %0 Phe eahls |y

conpri ses amd-NA>6bOYAANOLSE #VRNILELET )cAehits moddiEbd QN RRLSE1AGRLE fies and
out puts the VHF broadcast signal s supplied fromthe VHF broadcast

recepti on ant enn§ubstrate Qs aregdrivemdyptheadiresiormrrentnbhas 206 via t he
connecting pin 2gj pplied Ero hVHEe% Hﬁ'llt' 563 b(f:l%qﬁ'%st::aﬁig%f boost ed

by the boost er roa ast st ghal s | ow nol se
41 The antenna unit 201 is, for example, positioned

on the roof of an automobile and performs the function of
15 receiving DAB transmissions.
The description will now be continued with
reference once more to FIG. 15.
The receiver unit 203 has operating keys (not
shown in the diagram), by operation of which a reception
20 channel is selected and desired transmissions from the
satellite broadcast and VHF broadcast signals supplied
from the antenna unit 201 via the cable 202 are '
demodulated and audio signals reproduced. Additionally,
the receiver unit 203 supplies a direct-current bias to
25 the cable 202 and via the cable 202 supplies drive power
to the antenna unit 203. An AC-DC separator circuit that
separates the alternating-current component and the
direct-current component of the signals on the cable 202
is mounted on the circuit substrate 209 of the antenna
30 unit 201, and is configured so that, at the circuit
substrate 209, the direct-current bias supplied to the
cable 202 from the receiver unit 203 is not supplied to

the mixer 224.
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anplified by the LNA 223 are supplied to the mxer circuit portion 214
of the print wiring on the circuit substrate 209. The mxer circuit
portion 214 chiefly conprises the m xer 224, and m xes the satellite
broadcast signals 5 boosted by the booster 222 and the VHF broadcast
signal s | ow- noi se anplified by the LNA 223 and outputs themto the
cabl e 202. It should be noted that a direct-current bias

from the recei ver unit 203ghfidrB134pPby Skdctlifgahb adlor20a:Agg:  he

i ndividual circuits nounted on the circult subStrate 209 are driven by
t he direct-currecemppagnt of dheprable f2QAnthige diteet varnegnitt b2as voktadee

cabl e 202. VAN 01+LS Ly S e ositioned
on the roof of ar?ugg%%?r%bﬁqgﬁaeﬁgzhperformfi}(ﬁ'e%?%ng?‘%%ryeg?ﬁggk %%%)efsl{/i ng DAB
transm ssi ons. extracted as theheideatl ipubisgrane! 20hdrilve vohtageied wi t h

ref erence’ oncg nore to FI Cis lésescr ed _above, by égg_%%gg% :/tg{? %Qitt&higﬁegas

oper ati ng keys ‘(not shown 1 n the diragran
reception 20 chamoalcast ssdcepitddnaantaiam eddmentrn®0n sidothef VEIM t he

atellite broadcast agnd VHE broadcast, signal.s su jed fromthe antenna
Chit 201 vin thoCERRRESSY FegHPtion St AIEHSRROAOH dngide Rt Liste

reproduced. Addi casfiagl ¥11, thel hatemseiveit 201t of Othes yiRkefit émbodiment
direct-current bias to 25 the cable 202 and via the cable 202 supplies

drive power £8TIR 2 FNGe 2RHPINS JIR1 A fTRR. Hoe SEPATALEr TeFPPREAQR ¢ hat

separ at es t hgp al hataaha NEreéméntanbogoMmEent and the di rect-current
conponent of the signals on the cable 202 . Is nmounted on the circuit

substrate 209 of the anterfecuulingdy, byiintagratingolntiq@ sdngdetwait at
the circuit $HBSE884 B4R brblcsll £ Sdceptibh _Eégﬁx% %&Qﬂéﬁﬁdzd'?afdhe
cable 202 fromthe receiver unit 203 is not supplied to the m xer 224.
42 the VHF broadcast reception antenna element 208 as
described above, both satellite broadcast and VHF
15 ©broadcast DAB can be enjoved and at the same time the
process of manufacturing said unit can be simplified as
compared to the conventional process, whereby the
respective satellite broadcast reception antenna element
and the VHF broadcast reception antenna element are
20 produced separately. |

Additionally, with respect to the DAB; even when
receiving both satellite broadcast signals and VHF
broadcast signals, it is sufficient to mount the antenna
unit 2 and so a single mounting operation is sufficient,

25 making it possible to simplify assembly.

It should be noted that, although in the present
embodiment dielectric ceramics are used as the material
from which is made the dielectric substrate comprising the
planar antenna element 10, it is also possible to use a

30 PPO (polyphenylene oxide) material instead of the
dielectric ceramics. However, the PPO material requires
punching and cutting operations be performed when forming

the substrate and'thus its formation is not easy.
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Additionally, by extracting the direct-current conmponent of the cable
202°the direct-current bias voltage supplied to the cable 202 fromthe
receiver unit 203 is .extracted as the circuit substrate 209 drive

vol t.age. 5 As descri bed above, by arranging the satellite
broadcast reception antenna el ement 207 and the VHF br oadcast reception
antenna el enent 208 inside a single casing 211, the antenna unit 201 of

the present enboghaBBEore tHOPFesdnti afbsuideneNides Nédsily %&.—msw?par ate
reception 10 antenna el enents 207, 208. ccordingly, by

i ntegrating intoddedeabric gauamics apcthemaberial pfer ddhesdiedeeprion
I t t ' t I t 208
antenna el enen %ﬁés@f&%o?ﬁ]ﬁﬁ ¥Pﬁn§£o%rggé§§ra LBSEPROPN antenna el enen

as - descri bed above, sat & oadcast and VHF 15 broadcast DAB
can be enjoyed and at the B¥inkogethert forming ihec satedlitarhrdoadcasitng sai d
unit can be sinpliLl] o] qhhp r ss, whereby
t he respé%ti&%gé ?%ﬁ?i?%?ﬁ?%%gggéﬁghég%&E?Pgngﬁﬁtenng&éPgﬁggﬁ and

t he VHF br oadcastreceptpdn cantzmnnanedemeémt208 anca2fingie landrsapbemiael v.

Additionally, with respe to the D even wh ei ving both
satellite broadcgg‘FmgP n%é% ath Wégéd °5’§dc§§? %?%%E%E, pFFg?'Elg%f?i ci ent
to nount the anteipeuit subBtirateafidrseach Ent¢hfan®letienty 207¢r abg8oisi s
sufficient, 25 king jt_possible to sinplify assenbly. I t
shoul d be noted £ éW}83+?¢mumﬂlin the present enbodi nent dielectric
ceram cs arejgised as the naéssrdingly, thenuteih oifScamsendrte pairékeshric
substrate conprising the pl.anar antenna el ement 10, it is also possible

to use a 30 PPOthBoRpEeRAF WHE SQLdedn Re &edured ard ddvepantgana unit

dielectric ceranmpps. chRVEY Sadd MBrEFSLMBE&!.I al requires punchi ng and
cutting operations be perfornmed when form ng the substrate and thus its
formation is not easy. Additionally, by giving the satellitg3broadcast

reception antenna element 207 and the VHF broadcast

15 reception antenna element 208 a planar antenna structure
as in the present embodiment, the antenna element can be
made slimmer and, accordingly, the antenna unit 201 can be
made smaller.

Additionally, there is only one cable 202 drawn

20 from the antenna unit 201 and, thus, only one connector is
needed to connect the cable 202 to the receiver unit 201.
Accordingly, the number of component parts of the present
embodiment can be reduced. Moreover, costs can be reduced
and at the same time assembly can be simplified.

25 _ It should be noted that although the present
embodiment gives both the satellite broadcast reception
antenné element 207 and the VHF broadcast reception
antenna element 208 a planar antenna structure and
arranges both on the same dielectric substrate 215, the

30 present invention is not limited to such an embodiment.
Rather, it is sufficient that satellite broadcast
reception antenna element 207 and VHF broadcast reception
antenna element 208 are integratably mounted as a single
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Therefore the present embodi ment uses easily fornmable dielectric
ceramcs-as the material for the dielectric substrate of the planar
antenna unit 206. _ - By together formng the satellite
broadcast 5 reception antenna el enent 207 and the VHF broadcast

reception antenna el enment 208 on a single planar antenna el ement 206 as
descri bed above, the need for preparing a circuit substrate for each

antenna el ement R{¢. 20dotéover, %Phwtﬁfbad&st recéption éﬁ%@%ﬂéngl y, the

nunber of conponent parts in e antenna unit 201 can be reduced and

t he antenna unit elemepy 2@ mak beadchebieal antgana.

Additionally, by giving th | pt .ant.en

el enent 207 and the VHF brggﬁ%%' J?E'%hrg{elggg%?osér?ea géﬁlgge%%rﬁggg&%e
pl anar ant enna sangenpacunit 20 recehvep Rifeirapahissions itt s possibile

el ement can b ‘Sl , dj , antenng_unit 201 can
be . made s%nl Itgr .ggggl‘% ég?erlﬁ@g R%‘?%‘lhgdﬁg‘lg F‘éa{“ﬂgt} S to%?ya T2 cabl e
202 drawn 20 fr posshblantemeceivet GPS 1(Glubalt RositiboiingSgstamnheddts. i S
needed to connect _th | e 2Q2.to the receiver unit 201. Accordingly,
t he nunber of co gﬂigikﬂtéabﬁstﬁgeﬁrQ%%ﬂ¥’e toeﬁﬁﬁﬁVﬁ%HPtBaﬂﬁﬁe reduced.

Mor eover, costs ¢azanbmiseibiteGnd GP8nda®d. t he sane tine assenbly can be
sinplified. 25 It should be noted that although the present
enbodi ment gives both the satellite broadcast reception ant enna el enent
207 and the VHF broadcast reception antenna el enent 208 a pl anar
antenna structure and arranges both on the sane dielectric substrate
215, the 30 present inventionis not limted to such an enbodi nent.
Rather, it is sufficient that satellite broadcast recepti on antenna

el ement 207 and VHF broadcast reception antenna el enment 208 are

i ntegratably nmounted as a single 44
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unit. Mreover, the VHF broadcast reception antenna el ement 207 may be a

hel ircal ant enna. Furt her, although in the present enbodi nent
t he antenna unit 201 recei ves DAB transmi ssions i |s p055|ble 5 to
receive satellite transnmissions and thus it is also ﬂlnuwuuﬂﬂﬂmlm
GPS (d obal Positioning Systen) data. I n addition, |t I
to receive both DAB transm ssi ons and GPS dat a.

CLAIMS

1. An antenna unit characterized by providing in a
single casing a first antenna element for receiving
5 satellite broadcast transmissions and a second antenna
element for receiving VHF terrestrial broadcast

transmissions.

. 2. The antenna unit of claim 1, characterized by
10 forming the first antenna element and the second antenna

element on a single antenna element substrate.

3. The antenna unit of either claim 1 or claim 2,
characterized by giving both the first antenna element and

15 the second antenna element a planar antenna structure.

4. The antenna unit of any one of claims 1 through 3,
characterized by having stacking means for stacking
satellite broadcast signals received by the first antenna

20 element and terrestrial broadcast signals received by the

second antenna element.

5. An antenna unit, characterized by providing in a
single casing a first antenna element for receiving left-
25 handed polarized waves and a second antenna element for

receiving right-handed polarized waves.

6. The antenna unit of claim 5, characterized by
forming the first antenna element and the second antenna

30 element on a single antenna element substrate.

7. The antenna unit of either claim 5 or claim 6,
characterized by giving both the first antenna element and

—_—
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45 ) 1. (Amended) An antenna unit characterized by

providing, within a single casing: a first planar ante
receiving satellite broadcast transm ssions formed as a pl aHMI ﬂmn lln !II
structure on an antenna el enent substrate; and a second* planar an

el ement for receiving VHF terrestrial broadcast transm ssions forned as a

pl anar antenna structure on the sane antenna el enent substrate as the first
pl anar antenna el§@P8tcond antenna element a planar antenna structure.

8. The antenna unit of ény one of claims 5 through 7,
characterized by having:

5 a first low-noise amplifier circuit for amplifying
the left-handed polarized waves received_by the first
antenna element; _

a second low-noise amplifier circuit for amplifying
the right-handed polarized waves received by the second
10 antenna element; and
a switching circuit for selecting and outputting one
of elther an output signal from the first low-noise
amplifier circuit or an output signal from the second low-

noise amplifier circuit.

15
9. The antenna unit of claim 8, characterized by
mounting the first low-noise amplifier circuit, the second
low-noise amplifier circuit and the switching circuit on a
single substrate.
20

10. The antenna unit of claim 10, characterized by
the substrate, on one surface of which are mounted the
first low-noise amplifier circuit, the second low-noise
amplifier circuit and the switching circuit, having a

25 shield casing for shielding the surface of the substrate
on which are mounted the first low-noise amplifier circuit,
the second low-noise amplifier circuit and the switching

circuit.

30 11. The antenna unit of claim 10, characterized by
the first antenna element and the second antenna element

being mounted on another surface of the substrate.
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2. The antenna unit of claim1, characterized by havi ng—stacking means for
stacking-satellite broadcast signals received by the fir il [ﬂ qnw
el ement and terrestrial broadcast signals received by tk‘ m amﬂ mr

ant enna el enment. 3. An antenna unit, characterized by provirdi Rg, *
wi thin a single casing: a first planar antenna el enent for receiving
| eft- handed pol ari zed waves fornmed as a planar antenna structure on an

antenna el ement substif! @ihe antefindQ&afPitd o af ro@é‘t&“%aﬂnﬁr@“&%
receiving right- handed pol ari zed waves forneg as a planar struc éﬁqy'on t he

same antenna el efbnt Chamnqterdgedsby Hene iswdtching ringwisnhavineg neriput a
first | ow noi se 8RLAGd Riettichith! mddis 00! bb¥bBOLAF 1" 9BTELGRUR Y7 o

waves received b irst planar _ _ 6
ant enna el enent ; output gteygdioad Ao pawese conprol imgans fomi controkplg f yi ng

ri ght - handed pol afi zed. ecelyve t SEC pl anar _ante .el_enment;
ang SW tsghi gfdé n%‘é@}bgﬁve%eggégi%i%svgﬁ?ag Sor‘? lgﬁ’ BS%ﬁﬁtanL’ T4 and
sel ectivel y out poitcutt amd dhecsédend dowenbpsé ammlidiekr eirédet fimd st

o % 58 S St chb, AReSULR SuATel {8 U Brsseant L ol =
| ow- noi se anpl i f detectictlinieans.Wwel|l as the second | ow noise anplifier
circuit in response to an output termnal detection result.
10 13. The antenna unit as claimed in any one of claims
8 through 11, characterized by having the switching
circuit having output voltage detection means for
detecting the voltage of an output terminal and switching
means for selectively outputting one or the other of
15 eilther the output signal of the first low-noise amplifier
circuit or the output signal of the second low-noise
amplifier circuit in response to the defection results of
the output voltage detection means, the switching means
being provided between the output terminal, on the one
20 hand, and the first low-noise amplifier circuit and the

second low-noise amplifier circuit on the other.

14. The antenna unit of any one of claims 8 through
11, characterized by the switching circuit having:

25 a first stabilized power circuit for stabilizing a
voltage supplied from the output terminal to the first
low-noise amplifier circuit;

a second stabilized power circuit for stabilizing a
voltage supplied from the output terminal to the second

30 low-noise amplifier circuit; and

switching control means for controlling the drive
voltage supplied to the first low-noise amplifier circuit
and the second low-noise amplifier circuit from the first
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4. (Amrended) The ahtenna unit of claimS3, characterLzed_by _mounting the
first lownoise anplifier circuit, the second Iom#n0|se11Fﬂ|f|er circuit

and the switching circuit on a single substrate. m”mm ,ﬂmm

unit, of claim4 , characterized by the substrate, on on
are mounted the first |ownoise anplifier circuit, the second IFfow!nof se*
circuit and the switching circuit, having a shield casing for shiel ding the

surface of the S%@ﬂ{ﬂ&@@omkceiféﬁmat ofle! odiid Btabovasad sl | {1 er

circuit, the secon OW noise circuit and the switching circuit.
The antenna uni t chtceltiin Tespohae 4k die; oytpyt terminal voltage.
47 the first planar antenna el enent and the second pl anar

antenna el ement bei ng nmounted on anot her surface of the substrate.
15. A signal switching circuit for selecting and

5 outputting from the output terminal one input signal from
among input signals input to a plurality of input
terminals, wherein the signal switching circuit is
characterized by having:

voltage detection means for detecting the voltage of
10 the output terminal;

' a plurality of signal amplifying means for amplifying
input signals, the signal amplifying means connected
between each of the plurality_of input terminals and the’
output terminal and its operation controlled in response

15 +to the drive voltage; and '
drive voltage switching means for supplying as drive
voltage to one of the plurality of signal amplifying means
a voltage applied to the output terminal in response to
the detection results of the voltage detection means
20 provided between the output terminal and the plurality of
signal amplifying means.

16. The signal switching means of claim 15,
characterized by the output switching means having voltage
25 converting means for converting to a predetermined voltage
and supplying to one of the plurality of signal amplifying
means the voltage supplied from the output terminal by the
drive voltage switching means as drive voltage for one or
the other of the plurality of signal amplifying means.
30
17. A signal switching circuit for selecting and
outputting from the output terminal one input signal from
input signals input to a plurality of input terminals,
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7. (Amended) The antenna unit of any one of elther cIaLns_s. -4 —-5--0r

characterized by the sw tching nmeans havi ng: pome
circuit for stabilizing a voltage supplied fromthe out mm mﬂl e
first lownoise anplifier circuit; a second st abi

for stabilizing a voltage suppILed from the output tern1na| to the second

| ow- noi se anplifier circuit; and swi tching control nmeans for

controlling the %bfelﬂoéﬁ@eegmﬂplsweécﬁﬁgt Rarbhiftid bigrﬂ@a By €f

circuit and the second | ownoi'se anplifier circuit %ron1th I rst
stabilized powerhavimgit and the second stabilized power circuit in

response to the outpuf, i%[%gutpteﬁﬂaﬂgﬁeans ﬁé’roﬁ?gﬁ?‘ér@r %‘n%ﬁ%&cgf ng

circuit for selecting an utting fromt m na € Thput
si gnal from anmonghenputput gremdnabpuand o a plurality of i nput termnals,

wherein the signal smntc?hpg Ii? zed av
vol t age det ec$| on neans (ﬁh&%ﬁl nsofhse cho & pgg RS ni nal ;
a plurality of sognpﬁtatﬁﬂmi&mlngnaeanstﬂe)rompl ofya rmumnutyswnﬂhput t he
signal anplifying nmeans. bei ng connected het n each of he lurality of
i nput terninals gﬁﬁmfﬂ s 1n.%esponse to éﬁe Wg%ect on res gf the
voltage of the output terminal by the voltage detection
means, the signal switching circuit being connected
10 Dbetween the plurality of input terminals and the output

terminal.

18. A signal switching circuit for selectively
outputting input signals from the output tefminal, wherein
15 the signal switching circuit is characterized by having:
an amplifier circuit for amplifying.the input signal
and supplying it to the output terminal;
drive voltage generating means for generating a
constant voltage in response to the direct-current voltage
20 applied to the output terminal and supplying said constant
voltage to the amplifier circuit as drive voltage for
driving the amplifier circuit; and
control means for controlling a supply to the
amplifier circuit of the drive voltage generated by the
25 drive voltage generating means in response to the direct-
current voltage level applied to the output terminal.

19. The signal switching circuit of claim 18,
characterized by the drive voltage generating means
+ 30 having: |
a constant voltage circuit for generating a constant
voltage from the direct-current voltage applied to the
output terminal and supplying it to the amplifier circuit;
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eutput term'nal and its operation controlled in response to the drive

vol tage; . drive voltage swi tching neans for supplylng as drive v

to one of the plurality of signal anmplifying neans a volt ““f“
output termnal in response to the detection results of th

detecti on neans provi ded between the output termnal and the p urallty of

signal anplifying neans; and vol tage converting neans for converting
to a predeterm ngdg voltage a voltage supplied as drive voltage to one of a
plurality of S|gnal anplifying neans fromthe output termnal by the drive
vol tage swi tchi ng neasgitching means gor /swlitghihgsai supply toi theit for

sel ectively outp .@H”P n f t erein

t he signal sw tc%hhg'gg?'?{c]u‘% [ st gr?& e‘%(%rzgeég% Qﬁip‘%% g%'i’xg!rg%%% %ﬁptfm? i er
circuit for anpl icopshgnt reoltgget cérguit inurespppbqth)the tvolthgeout put
term nal ; 52 gon t ant volta fqr generating a constant voltage
froma d| rect= chPEilf‘eéoW aage océ&g:ﬁfc’liege? aﬁ'é out put term nal and supplying
t hat constant vol tageth@ échetmmhleénerCGnﬂ’mljlhng the wolitiage BOgppEDES fior
sw tching the supply to _the Lifier C|rc t he constant yoltage
generated at the ng?%mgﬁv eﬁ’t}@ i PEUFRe i F’gsﬁﬂﬁ L0 geneyratingdn i ed
to a control terAnngkspéiék to theoairédt marentovoredyd Appliadt b6 swply to
the anplifier circuit of a drive voltage generated by the drive voltage

generating means OMHPRESER®As a direct- current voltage |evel applied to.
t he out put tggm nal by 49

20. A signal switching circuit for selectively
oﬁtputting a first and second input signal from the output
terminal, wherein the signal switching circuit is
characterized by having:

15 a‘first amplifier circuit for amplifying a first
input signal;

a second amplifier circuit for amplifying a second
input signal;

_ a first drive voltage generating means for generating
20 a constant voltage from the direct-current voltage applied
to the output terminal and supplying it to the first

amplifier circuit;

a second drive voltage genérafing means for
generating a constant voltage from the direct-current

25 voltage applied to the output terminal and supplying it to
the second amplifier circuit;

a first control means for controlling a first drive
voltage control means so as to supply to the first

- amplifier circuit the constant voltage generated at the
30 first drive voltage generating means when the direct-
current voltage level applied to the output terminal is a
first direct—current voltage level and to terminate the

supply to the first amplifier circuit of the constant
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controlling the voltage supplied to the smntchlng neans con mnal in
response- to a direct-current voltage applied to the out put i ﬂ"ﬂ""l”"ﬂ

10. /A signal switching circuit for selectively outputting s
secqnd input signal fromthe output termnal, wherein the S|gnal smntching
circuit is characterized by having: a first anplifier circuit for
anplifying a first input signal; a second anplifier circuit for
anplifying a sec I bt g iNg
moans for gener afced? dnetl H8! airect cerbht yoligs HRVEENEs M KA
applied to the odipecttqurﬂem§IVahuagmﬁbﬁyﬂngand to the first anplifier

circuit; a secon g eper at ng a
constant voltage fro c%(gééﬁipngﬁcurre % gg% app Hé%gt% g% tput

term nal and supﬂi:jzvelgvo]ttatge bbnts@]:amhrmr}sbl as eto Gupplyt to the sedondst
control nean for ol li.n rst _drive,vol contro s,S0 as to
supply to th fngP ?51q1§%ugF tkﬁtc EaESng?%ﬁgﬁbéFPﬁﬁELﬁggﬁgd?ﬁﬁ at the
first drive voltageogEnr®risid oliRge sgereaating sédas whenUthendivedt-age | evel
applied to the output term.nal |s first. direct-current voltage |evel and

to terminate t heCYERPYy YU -tege 1eYetl amppiied; tp the QutPuss terinah s &

second direct-current voltage level and to terminate the

supply to the first amplifier circuit of the constant
10 wvoltage when the direct-current voltage level is a first

direct-current voltage level.

21. The signal switching circuit of claim 20,
characterized by the first and second drive voltage

15 control means having:

first and second constant voltage circuits for
generating a constant voltage from the first and second
direct-current voltages applied to the output terminals
and supplying it to the first and second amplifier

20 circuits; and

switching means for switching thé supply to the
amplifier circuits of the constant voltage generated at
the constant voltage circuit in response to the voltage
applied to the control terminal,

25 the first and second control means having a first and
second control circuit for controlling a voltage supplied
to the control terminal of the first and second drive
voltage generating circuit in response to the first and
second direct-current voltages applied to the output

30 terminal.

22. The signal switching circuit of either claim 20

or 21, characterized by

[
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A 0

the first control circuit having a resistor that
turns the level of the control terminal of the first
constant voltage circuit to ON when the direct-current
voltage of the output terminal is a first direct-current
voltage level and that turns the level of the control
terminal of the first constant voltage circuit to OFF when

the diréct-current voltage of the output terminal is a

second direct-current voltage; and _

the second control circuit having an inverter circuit
that inverts the first direct-current voltage level and
turns the level of the control terminal of the second
constant voltage circuit to OFF when direct-current
voltage of the outpﬁt terminal is a first direct-current’
voltage level and that inverts the second direct-current
voltage level and turns the level of the control terminal
of the second constant voltage circuit to ON when the
direct-current voltage of the output terminal is a second

direct-current voltage level.

—_—
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