’: uvé3eur " 6TKP"r -1 BACKGROUND OF THE I NVENTION 1. Field of the Invention
The present invent to a high-frequency switch, and nore
particularly to a lmul lm’”mwm’mmcy switch for being incorporated in a nobile
communi cations device ,apd the |ike. 2. Description of the Related Art A

hi gh-frequency swtch |s generally used for sw tching between a070q7
transm ssion circuit and a reception circuit in a digital nobil e%one
and the like. Fig. 6 is an electrical ciregi-t diagramshowi ng a prior art

hi gh-frequency switch 1. The anode of a diode DI is connected to a

transm ssion termnal Tx. The anode of the diode Dl is grounded via a
series circuit conprising a trangﬂlﬁmmm DC- bl ocki ng capaci tor
Cl. A voltage-control term nal Vi S resistor Ra at an

i nt ernmedi ate connection point between the transm ssion line 2 and the
capacitor d. The cat hode of the diode Dl connects to an antenna term nal
ANT. A recepti &ALk L : MIETEINt 0 the antenna term nal ANT via a
transm ssion Ilng TQ) J\/E ﬁyver the anode of a diode D2 is connected to the
reception terniln jeldof therfpyeptitmode of the di ode D2 is grounded. Here, the
DC- bl ocki ng capaci tqrhe?reseﬁqmﬁ%ﬁ%m@stt%ﬁﬂ tf. e@m&swmue%r& Ry the
ground, has a | arge capacitance (approxi mat@ pF near é‘

appr oxi mat el y 2@ apighrfeaquefcyGvizich t&bwgmctmpsnaml m)ﬁ nidbée capmonitgion€evice
connected between the transm ssion line 2 and ground is |arge,

mni aturizati or‘l‘“efhetﬁ@ hi gh-frequency switch 1 is hindered. Furthernore, in
the hi gh-frequen e transm ssion termnal Tx and the
antenna term n(?l ﬁfﬁ% lﬁ)ggé%ﬁn‘%@g‘ﬁgehdml sol ati on nust be nmintai ned between

t he antenna ter m nalA Righ-teaderichawitels Bgicherally evediforeswilcking Wiereen bi s i sol ati on
is poor, insertion | oss between the transmission termnal Tx and the

ant enna 0 7 teangmpissign gircupt andrageeeptiomgircyinis aghigivd mohilctelephenemndithg kst i on
provi des a high M | 0

probl ens, being B %q%lgl%% tglx\%r%ﬁb%awﬁamgségg&%&l&% o%:11 e uq‘ﬁ&{w}p”?gf erred
enbodi nent of t’[hﬂ apoéseid dibty Pitis Mnaﬂﬁyl(ﬁze&ar&nﬁusg)lﬁ-témﬁmﬂmcyThe anode of

the diode D1 is grounded via a series circuit comprising a transmission line 2 and a
DC-blocking capacitor C1. A voltage-control terminal V¢l is connected via a
resistor Ra at an intermediate connection point between the transmission line 2 and the
capacitor C1. The cathode of the diode D1 connects to an antenna terminal ANT.

A reception terminal Rx is connected to the antenna terminal ANT via a
transmission line 3. Moreover, the anode of a diode D2 is connected to the reception
terminal Rx. The cathode of the diode D2 is grounded.

Here, the DC-blocking capacitor C1, connected between the transmission line
2 and the ground, has a large capacitance (approximately 47 pF near 1 GHz, and
approximately 22 pF near 2 GHz). Since the size of the capacitor C1 connected
between the transmission line 2 and ground is large, miniaturization of the
high-frequency switch 1 is hindered.

Furthermore, in the high-frequency switch 1, when the transmission terminal
Tx and the antenna terminal ANT are connected, isolation must be maintained
between the antenna terminal ANT and the reception terminal Rx.  'When this

isolation is poor, insertion loss between the transmission terminal Tx and the antenna
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switch conprising: a transmission terminal, an antenna terminal, a
reception termnal, and a voltage-control termnal; a first diode, the
cat hode thereof being electrically connected to said transm ssion term nal,
and the anode being electrically connected to said antenna termnal; a
first transmssion line, electrically connected between said arfxE00Rh2062
termnal and said reception termnal; a second di ode, the cathode thereof
being electrically connected to said r@ception termnal, and the anode
being electrically connected to said voltage-control termnal; a second
transm ssion line, one end thereof being electrically connected to said
transm ssion termnal, and the other end being connected to ground; and a
capacitor, electrically connected between said voltage-control term nal and
ground. Wth the above constitution, there is no need for the conventi onal
| ar ge- capaci t angmimd AT hofeasel ch was connected on the transm ssion
termnal side, and it is sufficient to connect only a small-capacitance
capacitor on the reception term nal side. Therefore, the high-frequency

sw tch can be gl ﬂ'l@i?ﬁﬂ;'i@ﬁlllﬁglﬁﬁlﬁzﬁye descri bed hi gh-frequency swtch,
said transm ss , 0 CT 2002 -3
The present invention provides a high-frequency switch which
overcomes the above described problems, being small-scale and having superior
performance.
, One preferred embodiment of the present invention provides a high-{requency
switch comprising:

a transmission terminal, an antenna terminal, a reception terminal, and a
voltage-control terminal;

a first diode, the cathode thereof being electrically connected to said
transmission terminal, and the anode being electrically connected to said antenna
terminal;

a first transmission line, electrically connected between said antenna terminal
and said reception terminal;

a second diode, the cathode thereof being electrically connected to said
reception terminal, and the anode being electrically connected to said voltage-control
terminal;

a second transrﬁission line, one end thereof being electrically connected to said
transmission terminal, and the other end being connected to ground; and

a capacitor, electrically connected between said voltage-control terminal and
ground.

With the above constitution, there is no need for the conventional
large-capacitance capacitor which was connected on the transmission terminal side,
and it is sufficient to connect only a small-capacitance capacitor on the reception
terminal side. Therefore, the high-trequency switch can be miniaturized.

In the above described high-frequency switch, said transmission terminal, said



“reception ternminal, said antenna termnal, and said voltage-controlled
termnal may be provided on the surface of a nmultil ayered body; said
mul til ayered body being formed by lamnating a plurality of dielectric
| ayers, said first and second transm ssion |ines, a capacitor eéﬁghfgﬂg of
said capacitor and a ground el ectrode; and said first and secon J may
be mounted on said nultilayered body. Alternatively, the capacitor nay be
nmounted on the surface of the nmultil ayéred body, instead of being contained
in the nultilayered body. According to the constitution described above, a
hi gh-frequency switch is obtained having a nultilayered structure wherein
the circuit is contained wthin a single conponent. O her features and
advant ages of the present invention will becone apparent fromthe foll ow ng
description of enbodi nents of the invention which refers to the
acconpanyi ng drewpngsterBithiEkiDhIeMaA TN IO VIRAYE-DEBrdlied terininad man be
electrical circuit diagramshowing a first enbodi nent of a high-frequency
switch accor di mevideditiethg pardasaof p prdiilayesed bqrriygsmclzmuﬂﬂfa/ﬁr@aﬂdasg g formed

perspective view,of. a.nultilayered high-frequency switch ving.th
Bl ectrtcal i r e rinfisthd by gl Al 8 RN e IR E s
exterior of theapicbr EIE@FIHRIE ¥ai8 bhpaehioSdHMMlolndélotrodle; driddsaidiirsSandRecond

expl oded perspective view of a second enbodi ment of a high-frequency swi tch
accordi ng to téodss evpht monuedonoaid rrilglayered bodin  eAdtesnatiyelyphe spssitonvmayi ew
of the high-frequency switch shown.in Fi.g. 4. Fig. I,S.an el ectrical

i rour t b agr ae SR Tg SyrEe aF thepghea hanjrstiaf e AAnE eisheT R he 200,
-4 DESCRI PTI ON el PjReEERRFD EMBCDI MENTS [ Enbodi nent 1, Fig. 1 to Fig. 3J
Fig. 1 is an electrical circuit diagram show ng an exanple of a

hi gh-frequency swi t dkcamdingctodhelongtitusion idesqpibed abetvej mbightticgnencYlswitdaishode of
a diode D11, form.ng,.,a swtchi.ng elenment, is copnected.to a.transm ssion
Cermnal T, TREAMRBYREarliBRae SERRyre e B RHLE 1w Do 3T €51 on
line 12. The trsgpfidonijodéht! i ne 12 functions as a choke elenment. In
addition, the anode of the diode D11 connects to an antenna term nal ANT. A
reception term nal RXhérfegorenend edvaniagesiof thapgayerd savention wél He@ome apprgent
antenna term nal ANT.. Moreover,. t.he cathode of diode.D12 connects .to the
ecept | on 1 or mifaf MerolHEE Sttt o f RabgBet: efly rBhRieR ErEE RS S ng
via a DG bl ockiemphdmildpfwikds2. A vol tage-control termnal Vc connects via
a resistor RL1 to an internediate connection poi nt between the di ode D12
and the capacitor Cl2. A control circuit (not shown) is connected to this
vol t age-control,terdna and -swi : jectransm ssion lines of the

hi gh- Frequency 2 ATSer T e it s onprising a transm ssion |ine
14 and a capacitor ,1 i @R BREkBallcrcbip U ghinelSholfing Hersde@BedifAéAt dfhet ween t he
anode and the cathode). The transmi ssion line 14 and the capacitor Cl3 are
provi ded in or degh-frequgaey svitchgeentdingdp dhd prasaphissentioa. di ode D11 is in the

OFF state. Here, distrijouted constant |ines hayin characteristic
mpedance. of ror e t Rk 2B Gpara rrerianey AR BpERE AL Bl

yé swit('th

ors, are used as the
transm ssion | ifaemg e dadridad cird¥eyhotlingh Fidoyt ed constant |ines are used, the
| engths of the transmission lines 12 and 13 are set within a range of

greater than h/12 arkig.|%i8s petsgective view ofide gxterion ¢f thihbigheiegrensyswiteh shown
desired frequenc;%g.S A distributed constant Iine or a high-frequency
i nductor is alsB &d for the transmission |ine 14. Furthernore, floating

capaci tances Cfl, Cgy £8dy &dﬂo@ef@&ﬁe@ﬁ@éﬁ@w%m%nd ERBodifledi oYl s Tx, ANT,
Rx, and ground, and 070 T 2002

high-frequency switch according to the present invention.
Fig. 5 is an external perspective view of the high-frequency switch shown in
Fig. 4.

Fig. 6 is an electrical circuit diagram showing a prior art high-frequency

switch.



+-s tan function as bypass capacitors For inpedance adjustnent. Next,
transmtting and receiving using this high-frequency switch 21 will be
expl ai ned. When a positive potential has been applied to the

vol tage-control termnal Vc, this potential provides a forward bi as voltage
for the diodes D11 and D12. Therefore, the diodes D11 and D12 swWi?t 8RT 282t he
ON state. Since direct current is blocked by the capacitor Cl2, the voltage
supplied to the voltage-control termnal- Vc is applied to the circuit
conprising the diodes D11 and D12. As a result, a transm ssion signal which
has entered the transm ssion term nal Tx passes through the diode D11, and
is sent to the antenna termnal ANT. At this.tine, nost of the transm ssion
signal is not sent to the reception termnal Rx. This is because the

sel f-i nduct ance of the dlode D12 in the ON state and the capacitance of the
capaci tor Cl2 pgsone N 39 , AMESSison frequency, whereby the
i npedance is 0. That 1Is, the transm ssion 1ines 12 and 13 operate as a
short-stub of IengtfEmbwhm¢mam&%;dneémyé¢tly the transm ssion termnal Tx

and t he antenna terFi nill. % ar.e .connected, and, the rece t| o .termnal Rx
i s grounded. Furt hefiol& aHerrieal srg) fagamshaving ancxpmplc ol aigh-kequengy gund

potenti al, thesdjiqpes,dodland tP&Fréé’Mrﬁ% 8{ THIRL AL 6¢ aﬁ@%F@l‘lstoﬂnﬁUta of f
between the transm ssion te&rm na e antenna termnal ANT, anf in
addi tion, ther ewitshigg dertersj i chetoseenoatheansssipt tomitadTrl NEhe &thadedbtghicound.

As a result a recejved signal] which has eptered the antenna term nal ANT
is sent througHadf 1t1 l%tﬁ‘?Hgg%‘{ Y 2 tiapsmigsion Bng bre (e RSBIRSIPR RS Kafungionsang

is mostly not tgapside e‘ic%@!ento ltnrh%d}t{o NGRSO} tf.@&i%‘d@@hﬂén el tbRhSin by
controlling the bias voltage applied to the voltage-contr I“term na C,
t he hi gh-frequemaynabAMNIIch 21 is able to switch between the respective

transm ssion paths of transmtted_and received signals., Mreover, b

connecting the cat hOJESEPiRA Lerapp Kxds compscigy Hﬂé‘s”@f‘;'tnsaﬁﬁ ling 33 to Hheanfgnga T
2002 -6 in they rn n gs of

t he di odes D1 érﬁ‘{ﬁ;g@f t h\g&%gg%ehhtelcgwgp ht? “’P??qlgg“ﬁg‘g&gﬁw"? g‘ﬂ e?&gﬂ)own in
Fig. 6, the hi ghmimaéBuenThe smideclt tizldicdnDU2 spanrss toliegromed via a DC-blocking

| ar ge- capaci tance and_| arge-scal e DC- bl ocki ng capacitor Cl of _the

convent i onal hF@FP‘PCF?re%{?en@V%W&ec‘}?“iml EpFAINal e CRIECs Vg FesISQn Brld Yo & t ch 21
requires only thgnRoRld cdhfgbaih iﬁﬂﬁ eﬂ%@n%ﬁ@&bdéﬁ@b%n&@ﬁ%ﬁ%&&(»r €iz. A
connected between the diode D1 ground on the reception term nal Rx
side. The capacomtegtccarcmf(m)hehmpas:tdnmeuaiﬂ) ihds vdltape-costadneaajinal ¥cpéndnear 1
GHz, and 3 pF near, 2 GHz. Conse uentl\ﬁ, t he hi gh- frequgncy switch 21 can be
moni aturized. BWHEHShedrmsmissiogdingses the highdreaupncyistiR élof t he capacitor
Cl2, the isolation betyges die @xﬂéﬁé 'rﬁ%aa frgﬂsm ﬁxln ﬁh'éﬂiﬂﬂé alcBfaditBEERE | ON

t er mi nal Rx, which is espemaf? npor t ant the transm ssion term nal
Tx and the ant enm&ctseo hmt\adndﬁbmtmrdmodedmne@teembenGMaMenmhrheaw&ddemr &hthan

in,the conventi onal hlghfreqecy SW t As a result, ossible to
reduce inserti GPNFRISEOTHiRe deetc;t %Ctﬂaat&rrﬁls%trmf% eﬁillhﬁfde‘{'ko &%@R’FWQO nt enna

term nal ANT. Mé'ia%%}{%fh’enmedlo&erBT?@)EEHJ@F?%%‘ the diode D12 is in the ON
state), the voltage-control termnal Vc is shorted to ground, and when
receiving (when the HirgdetidiZed sonstant lrees G¥ing b ahahctetistie impedangeo Croortertbdn ed
termnal Vc is cut-off fromthe hi 9h frequency signal by the hi %h i npedance
of the diode D9 S anhbighdisquenssndugiors,arg used eéshear@seemaerlww@ 11 ge

SO AL N et vaRaLdrGAC] bl i lahe SRATREIGRL S AR RBR1RONH Sha

termnal Vc a requency

series circuit 18QRPge %@tﬂmoef raﬁo&épﬁ@bt’épﬂmﬁlﬁlzad?ﬁ 18ss iR ANTH(WRERN, 15 iee 14 may
be connected to the diode D11 in parallel. In this case, the

sel f-i nduct ancewzwé]engtb odu dd&ereﬁ)lﬂeqacmty) heAldrsdthmtcihmaastmm lirtcetharlagtstrcqwnqn
line 14 forma. parall esgnanﬁe circuit ;ﬁc |h t he. resonant,
frequency ther ctﬂrfs‘rf‘lt%‘ése ¥ %H@S}S"H?S‘CE‘hlé“es]l urtheqmore, ﬁb’é‘ﬂ%ﬁaé’a‘é‘tanf??e
connecti on poi t o Et-ﬁ% n [ C sed
when the di odeﬁéﬁ(lﬁ?sgﬁné?%géﬂ%ksﬁtg?getagﬁa{l{eﬁ ere aingﬁgmﬁ Esg)r(tla fhgr? ?dodgsargﬂ
the reflection | oss are reduced. The capacitor C13 is provided for blocking
the direct current via the transmssion line 14." Next, an exanple of a

| am nat ed-type hi gh-frequency switch having the 07 0CT 2002 7_




<electrical circuit showmn in Fig. 1 will be explained with reference to Fig.
2 and Fib. 3. As shown in FIG 2, the high-frequency switch 31 conprises
di el ectric sheets 45b and 45c respectively provided with distributed
constant lines 32a, 32b and the like, dielectric sheets 45d and 45g
respectively provided with wi de-area ground el ectrodes 35 andg@&mt(wz
dielectric sheets 45e and 45t respectively provided with distribute
constant |lines 33a, 34a and 33b, 34b, .& dielectric sheet 45a provided with
peer-hol e pads 50a to 54b, etc. The distributed constant |ines 33a and 33b
are for instance spiral-shaped, and are provided on the left side of the
sheets 45e and 45t. The extracted portion 42a of the distributed constant
line 33a is exposed on the tar side near the |left side of the sheet 45e,
and the extracted portion 42b of the distributed constant line 33b is
exposed on the ch@hincbilgs BipadshQpadiend fof MhpeddM@ disimdnput ed constant |ines
33a and 33b are electrically connected in series via a peer-hole 58,
provided in the sheé‘ﬂemsmnsmndng‘mdmecm‘eng namgthlsslsglt)trequey mltchmewﬂl be

di stri buted const ant s 34a .and 34‘Pﬁ@e subst ially ander

haped,
and are provi Qe Bt ne PR PosiHePdifntiah s dRERERPISSLS U dolae-contal BERMaL e
portion 43a of yhenidsihidlblRAcs ATSAAR bl DSuT0d e RRBSPY1 by Phe. cent er
on the front S|de of "t he sheet 4b5e, racted portion 43b of the
di stributed coﬁ%kammdthndnﬁ%brn$aedﬁﬂ@e@nnbarﬁthﬁﬂsmghSnschmnmunhﬁ1£ar

side of the sh The di.str] ed consta es 34a and
electrically cgﬁ?ﬁfgﬁggﬂtheﬁag%“ﬁ’ég 2 eé("lb%:érsu leg tgg‘ ‘@?‘63‘? “BRIYr9 tFrt“I‘ﬂé‘?élﬁeet
45e, and form t@@pﬁh@@%{ﬂe%b&[‘c%ﬂ%uﬂg&heEl&%eéjbﬁ Lhppyed constant |ines 32a

and 32b are spiral-shaped, and are provided on the right side of the sheets
45b and 45c. The di sAsa tetlga tamnmtsann sighalechi@ms zne@rSbe anasmabsot teingiahll y
connected in series vi er-h 57 rOV|ded in the s t b, and form
the transni ssi gljr:t‘ Pas3fe ”% ugh fpeidig Iﬁ)a‘y‘m‘? SR LRg %eqqahg@‘ﬁzgﬂ%llslﬁh@tﬁl ng
fixed i npedanc o ﬁ@prl

di stributed coﬁgﬁgﬁt ?ﬁggﬁégﬁﬁxggﬁﬁ1%?%9%%§ﬁnt aﬁdg%gﬁﬂuﬁ eh@ﬁf

| engt h of a tr dwrseadss sheaslf-indhciinfe & the 2AR@2 D12 1h|ttnanNcstztte amd 1he ce@eharmaef| ayer
can be shorter than in the conventional art. Therefqre, the size of the
sheet's 45a- 45g 'BafPAREQr réEP““B’df‘éPﬁ*ﬁsﬁ‘b”Z‘} ‘Fﬂ“@‘F?‘SFlPeéfG&‘r‘f‘d’yy’sWetf B9 whi ch
occupi es a smali, affde Wd h Trh‘?‘lﬁ@et% ntai?srﬁss%d 1%9@2%& wb?em&b‘etars%ﬁ -sQlb dhe

| i ke. The ground electrodes 35 and are provid ovel a wde area on the
surfaces of thdeshledrs, dbidoasduddity. tha' hansemt;sumtteedm;ﬂdfx amginke 3Genmndrmidd of
the ground el ectrodes 35 and 36 are exposed on the left sides of the sheets
45d and 45g, tHENE§eamedicdand thsisception seimimBxay grodsdsdsed on the right,
the extracted porti t

sides of the sheets g@ d@nghéﬁﬁegSﬁﬁgﬁggﬁgggb@QMgﬁt%?g%g)gggO&ﬁ%ﬂfgg are
exposed near t hioddsdiitl siddEl 20switche@OFH. orthesdtetesthefe it Beusofgdttsvedbcheand 45g.
The transm ssion lines 12 and 13 are provided in parallel between these two
ground el ect r odexpsmissign deradnal s padihsranteans reaminalANTeand ggditign, thgg is 89 and
a relay el ectrag fot e i ch
The di ot ri but ed LoAReargerpe S HnEing il Bl Wi AT ekl Niahl
extracted el ectwkidiehashterédithddnianit ppiasieaNT éadent theoughfike Bammissiod line ghito
side on the tar side of the sheet 45b, and the end of the extracted

el ectrode 39 i sthesgseptéan \qeaipalifie ap@fstmastiy @obiransHutLed orthe Ynpsmission tpanisfe et
45b. Then, the strlbuted constant line 32a is electrically connected to a
peer-hol e pad 52B, the extracted el ectrode 37 is electrically connected to
peer-hol e pads 50a apdhisay, B@nedllingCheblasl BGkE ied%o tie vlegd-Edrtdl | Y
connected to a peer-hole pad 51a, and t he relay el ectrode 40 Ts

el ectrically cdnnmoule\éb tlltﬁ lpgletremmney paiitich Zi3is ablsAp swiretub@wien tha respedivet ed

el ectrode 41 is £rOVI %n ghe sur 8sce of .the, §h et 45c on which the
di stributed con& "éﬁ‘fss’lof‘rﬁ’él 5 op rARSMRed AHECSISIEIAR of the extract ed

el ectrode 41 is exp sﬂeolv@r gpeo,ﬁeeﬁ@hhetatw@es h@2hodtls 98 Rfdid s mheﬁam@c
Then, the extracted ectrode 41 Is electrical Py connected to the

di stributed constant line 32b, and in addition, electrically connected via
the peer-hole 55 to the peer-hole pad 50b. FurthernDre, t he peer-hol e pad
53a is electrically connected to the ground el ectrode 35 via the peer-holes
56a and 56b provided in the sheets 45b and 45c. 07 0CT 2002 -9 Wen
all the sheets 45a - 45g having the above constitutions are piled on top of
each other and heat-bonded together, the nultilayered body 60 shown in Fig.
3 is obtained. A transmission termnal Tx, a ground termnal G3, and a
reception termnal Rx are provided on the |left side, the center, and the
rlght S|de of the S|de face portlon on the far side of the nultllayered

I =



- The' transmission termnal Tx is electrically connected to one end of the
transm ssion line 12 (specifically, to the extracted portion 42a of the
distributed constant line 33a), and to the extracted el ectrode 37. The
reception termnal Rx is electrically connected to one end of the

transm ssion line 13 (specifically, to the extracted portionéﬂfg pq he
distributed constant line 34b), and to the extracted el ectrode g @ e
antenna termnal ANT is electrically cgnnected to the other end of the
transm ssion line 13 (specifically, to the extracted portion 43a of the
distributed constant |line 34a), and to the extracted el ectrode 41. The

vol tage-control termnal Vc is electrically connected to the extracted

el ectrode 39. The ground termnal Gl is electrically connected to the other
end of the transmssion line 12 (specifically, the extracted portion 42b of

the distribute ) %ﬁﬂD nd
36a of the groﬂnggﬂ%gggﬁg%k ﬁg@%@t%ﬂ%@ﬂu¥%gkg@%un ?g%ﬁﬂﬁé$&5%§Q§l 2ad 4
are el ectri cal bythe oomeatiethl highiieqténeglswittio 1 shewe it Figod, ekt igh-frequesicp5b, 36D,
35c, 36c¢, 35d, and 36d of the ground el ectrodes 35 and 36. Mdreover, the
cat hode el ect r S¥ichadicagbivpenss vt the fssoranapiiangr aerblapgerscale P&bloagkingd to t he
D o3 AN S BlbaPR o L LB AR e By SR R! DORE ilet r ode and

0

anode el ectrodé are 8ol d a and 51b, the
term nal el ect md&& Qénughﬁ'u@lﬁ@ﬁquhﬁés mﬁtmrsaaﬂohdenmaaad biRgll-Padtscapddioand
52b, the 2 - to termnal electrodes of the capacitor Cl12
are sol der ed t 612#@“[3@(&@ BBeceribic 5@56 Dalﬁdmtirgeoqudrqmtheteceptmtmme@l Rxfsidehe

resistor R11 arge soldered to,the ur.face

roant - Lype. mur T IEgEralny ot FBRIGTAR, BERsGi%, a0mr-RnL BaPead THE

circuit shown hénrBi@Hz1. Ca-rlibbéueﬂu%ché BRI TRAuiicgRwittiR QU entle SitidiGizedl does

not require a | arge-capacitance bl ocki ng capacitor Cl, as in the

conventi onal hi gh- fF@dmem@W §mﬁ@eﬁﬂmtb%@%ﬁmﬁwCprme63W¥60b612nb%$®bh@ted in

or nmounted on ti er ed bo nse uent |,y ev u

transm ssi on | |Ene ee'lg’e adﬁ% A SRt ngralhge rece lon ermmatl)kx Elnjd 5 e%B%H}“é{yer s

in the nultil aygsaehnb@HYn e tﬁﬂﬂmbﬁor{ edﬂﬁﬁdrx Mtzrmemrennzt fREminhlZ&NDhrd he

sheets 45a-45g can be reduced, reducing the area occupied by the

hi gh- Fr equency cenicsi¢h, Qa bsmcacapm moedhan indh¢ eonyghdanabhigh-dicquensy ISWR%h

Furt her nore, SWtc

(an external cgﬁﬁ’dﬁsuh 8%\%9@# e¢ %lclugaqu)e/m%n?tségmﬁvcftgthea%‘mlsm S(SaIP Prég

connecti on poi phd DRtanrER teh|inhr AWM ssion line 2 and the capacitor G,

causing conplex interconnections. By contrast, in the high- frequency switch

31, since one end oMarpryver reliegrifansmiing (vhen 1be @@%Qé?@lﬂéhet@e‘sgq* v HY

termnal GI, n he f
ll?{cl [ o G5t apl%m{lf\/ @’?dr?%l 1 ?51%@/ aﬁ&@mal {egelglgg S%ngﬁg dfRide

| ayers in the M ayere reduce

consequent i nppagasmnhe OIFFtsfa&?&’)jSﬂ‘ileS/&ltﬂlft ¢S 118y Leehingl Viads dug ot egsar y
coupling. [Enbodinment 2, Fig. 4 and F| . 5] Another exanple of a

mul tilayered hhigh: tqueqntpefrﬂﬂ,nalsw tbehlghamp%@nmet (8¢ diode D) and qomssaertoitds i n
Fig. 1 wll be exsﬂalg {o acglcv%?ar él@gl tlocnont%tgleen th@@%ﬁggﬂrcgu cornt%ctlad gcbthf requency

switch 61 of tRI¥ secon alns a ng capac

withinits mul wblt@geecroodob@dﬁmallw ﬁtdgﬁe highafedubncytsial ame parts as those in
Figs. 2 and 3 are represented by the sane reference nunerals, and

expl anat i on t her eof And, ashbwedn Fig. 0, asefieCeifcut0nmprisad ¢ esipavitorGH3FnBa 4,

t he hi gh-frequenaymissidd kit BlmgopeddnaededicineldeciD1d it peatlel4h thiseaspitiesi ng a

di stributed Co@ﬁgﬂﬂhulﬁh&eot@ge @Gk B1F IRPRctiRducBIneShf ﬁh@%aﬁ&nlsﬁorﬂlrﬁclwtbﬁn a
sheets 45d and

dielectric she& raﬂ li{e%% ﬁéf? é; Ilgi‘ixﬂtfﬁ%{lléedreg%ﬁg{téﬁuepoy ‘@%re%%wéﬁd’ 64 a
di el ectric shedtequsicy ofiesianat Hig imRedanes aldthe cerneriirneroinotdbrdigde Diliabde

li ke, a di el ecthd carsinéssiondise 14 tripereascd grhor dhe-diodeDphissn HeONstitE&ehd and t he
l'i ke, etc. The (ighiredy th®insetion W3S hahthe IréMRtibR 1dsS afeatdicest Bircapatinandes ishaped,
and forms a tr e?istbPﬂlobklgth%‘lhre%n%ﬂfngflhett sﬁ“s§1 jjpujed constant Iine
02 s el ectrical IV Qunantetinhiot Dhnfih LAEedifL AEhERL R tn ya0g e ot ner

end is electrically connec eer via a peer-hole 67,
provided in the sheet 45i. The d|str|buted constant lines 63 and 64 are
substantial |l y neander-shaped, and respectively formtransm ssion |ines 12
and 13. One extracted portion 63a of the distributed constant line 63 is
exposed near the left side on the far side of the sheet 45k, and the other
extracted portion 63b is exposed the |eft side of the sheet 45k. One
extracted portion 64a of the distributed constant line 64 is exposed in the
center of the front side of the sheet 45k, and the other extracted portion
64b |s exposed near the rlght S|de on the far S|de of the sheet 45k In
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- each other and heat-bonded together, the nultilayered body 80 as shown in
Fig. 5i1s obtained. A transmssion termnal Tx, a ground termnal G3, and a
reception O ~0¢cC T zoos -12 termnal Rx are provided on the side Face
portion at the tar side of the nultilayered body 80. A voltage-control
termnal Vc, an antenna termnal ANT, and a ground termnal G4 qreQ0T 2¢ ded
on the side face portion at the front side of the nultilayered body 80.
Gound terminals G and G2 are providedg.on the left and right side face
portions of the nultilayered body 80. The transmi ssion termnal Tx is
electrically connected to the extracted portion 63a of the distributed
constant line 63, and to the extracted el ectrode 37. The reception term nal
Rx is electrically connected to the extracted portion 64a of the

di stributed constant line 64, and to the extracted el ectrode 38. The

antenna term nale.ANT; iguftsBAL S InGdb | Y t e i on 64a
of the distri butcé “Const ant Irilir?e %41, Wgﬂ%%?gfa?ﬁgR\ggl(]trrggéeﬁg%&gﬁgc??Igd;g]%%. The
vol t age- cont r ol Asshowmid FIG 2i thedlighetréquendyl sivicanieompesdsaidlideeriestieeadted

el ectrode 39. Th& g(rgound termnal, GlL js electrically connected to the
extracted portiBf4eRIFspictively drevidsdoytizdistibuiedcastigt faessBa, dghjandghe hke,
extracted porti X t - - 32,8

ground term nal g&@ﬁﬁ@@&gﬁ@@ﬁ%@gﬁeg@ e?’?@’é’ﬂdgmé{‘}ﬁﬁ@@ g%aﬁﬁnﬁgleggpgegct ed
portions 35b, 36lund36cdicldéicic skideth 45emed A60reppectiiedy gfovided walhadidiripgles 35 and
36 respectively. Mreover, the cathode el ectrode and anode el ectrode of the
di ode D11 are $Ony@idiges 3a pda yulP3beddh. anlielestric deettdda prenidgd wijlepesa-hobsdy 80,
t he cat hode el node el ectrode of the diode D12 are soldered to
t he pads 5la a%éa%%ﬁoemg’ %g'rm' nal el ectrodes of the capacitor Cl3 are

sol dered to the padsTheiastatii@ebetinstaafiéhel B8a hiy 3Bbnit @ li@edncoSisifal 8hapebeand
resistor R11 are soldered to the pads 54a and 54b. This obtains a surface

nount -t ype nul &4 eipEided opithsnc it sidg o€ theyshesis ¢ xmangd B Shav Thrextiaeted petionj42alof
circuit shown i 1.0 j ; C itoer Gl12. h [ . \tance,
the area of thép%b;%tglglu%grcgéﬁméngthbgg:;e‘l gg%‘%@%ﬁ%ﬁ" %?ﬁj%iaf n%(:l%%%‘laggﬂhgss area
when i ncor por atskekt i4Be,tane thivdxtiatiay poidn OB YL R disTitanaf @nstant IR 33b is exposed

hi gh-frequency switch 61 can be nore nmniaturized than a conventional one.

Moreover, in t 9@ the H-sfidecilnebypetsdnitt chhedistrisptied sonshant dipgsaicitapd 3 areis 0 7
0 CT 2002 -13 a [ e | 1 .

i nt er connect i one?e? pgﬁllfﬁ%nggf)%g} Ste([:)ﬂrzjJ %_LLﬂﬁé%rgoﬁ%ggig%?ggz%lé?lfeegrhgg%asn’ é/)\r,{?ethnﬁhe
capaci tor Cl2 ithe ronshfisibndinetipe nul til ayered body as an external conponent.
Therefore, there is | ess residual inpedance, inproving the DC bhi as-bl ocking

. s g t
effect. Moreover, thdewtiRuiesd cans@antclisadite ard THrare sypsipatisyfneasder-dapedst ed
by changing th i . i L 7 - great I i on can
b6 achi cved borhodt RRudah iy RRRARLIEE oblhE ShecRiie Wy 431 AR Rlal BB BhET 12
when the transnidasi dr digribdtedtonkanalet Idads exposdnia tlicedericnah tHNForalsile of the
connected than in a_conventional high-frequency switch, and there is a

! qu . . :
reduction in i f8esttPemnd desexpracizdenrtiond3p ohHsistabuwed wsianinine 3R isgigosade
antenna termn Q- he LdTeh i-g i
according to tﬁlga@ygéléhﬁ%nééﬁ?? %(r%5 I'S trlllgﬁt ;ErQ g‘sityrt'i 2‘{ %%&ggﬁ%\&écéﬁ%&ﬂ%é%
descri bed abovendanb axasliécnitllyposhretieatin enigs cian peer-nae 69 tprevidédinwhé stieet t he
scope of its main features. For_instance, in the high-frequency switch 21
shown in Fig. ®B¢tHd feen thedransmissipn lisphdri sing the transmission |ine and
the capacitor may b of; %ﬁ!? t . N t | o]
cat hode) of the di oﬁl;ah%lgﬂ. ‘?ceorn(rgltérfﬁ fl\gl%elséagg%épg% %Q[g(rg@mtr]rg@ap%g’ %gr?ﬁggr_toggﬁﬁjn
paral l el to botdn igaeishi(RtoreROsHBE 48P afle459)d THRRlEAIQH@hs@ht lifee 30 esies D11
and D12, in parallel with the series circuit conprising the transm ssion
line and the ca@zhere dectricallycomestgdtimecries olazt pesrrhokdid, priowiddd oddbs siBE143nd D12

are OFF. Furthermore, .resistance reater, than 10K S2) .may be nnected in
Sral ol 1o bornasaLis iR s Ih S B ara s h g S SRR RS 6t e

vol tage when a @4 ¢hSRlakAhatad cRBiRsieth cIrbbrisE 8% T Rlyers ahf cbRBrieBMBbuted
enbodi ments, since a DC bias is applied to the terym nals Tx, Rx, and ANT, a

separ at e coupl icogstetpines 33w, 38inr34mC4b] 33, lahd B8R, vdhenaby the length of a transmission



0 770 C T 2002 -14 be connected to these term nals Tx, Rx and ANT as
required. As is clear fromthe above expl anation, according to the present
i nvention, by making the direction of the cathode and anode of the diode
the reverse of that in a conventional high-frequency switch, the
conventional |arge-scale and | arge-capacitance DC bl ocki ng capacg y@CT 2002
connected in the transm ssion term nal side becones unnecessary, and it is
only necessary to connect a small-scalg.and snall -capacitance DC- bl ocki ng
capacitor in the reception term nal side. Therefore, the high-frequency
switch can be mniaturized. Furthernore, by adjusting the capacitance of
this small-scale capacitor, a greater isolation between the antenna
termnal and the reception term nal can be obtained than in a conventi onal
hi gh-frequency switch. Therefore, insertion | oss between the transm ssion
termnal and thig, BEHERBA A& dHeler ERMDEGOREAMGR H ind/BE RRYMnal MRCMherefore
transmitting, the voltage-control termnal is shorted to ground, and when
recei ving, thethedizeagehashotts dba-t8g mamiad redecedpdbt aifihg farhigh-frbipicheygdwifch8quency
signal by the high inpedance of a second di ode, and consequently, a |arge
i sol ation can BIAQsPeRieTs prallisenWithecspemide aprinied clicyit gubplnde ceticdet he

vol tage- contr ol _ter ialeA8dietReadis8Nnh BEAHGRGYiad] B2 wiflaRa bEMhrrpdel 1
possible to obtain a é%- requency sw fch superi or per?ornance. inle

the invention baseBaeds 5T dndersigar Miie skeavtedpaticiesa iah@ d6abt the grfuadence to
preferred enbodi nents thereof, it will be understood by those skilled in

the art that tKEcredsgsiang 3antr oraed amdadiside of Brerrhediaderbend 458, they be
mede therein w k'{g%ﬂ%g %H&{stdsﬂ%nBEaBp]aLeh& 8Pédrc>'n.tmé>&gﬁtf‘f1‘ae'eQME&?Ed Bdhions 4" O ©
X I gh- C c8rrpr I'ng:"a

T 2002 -15 1. requency sw i'S ransm ssion termnal,

an antenna ter @ghdaéc ard ekBePin 1ha cé@end ik farafids af the lshefes R4S, dndrthd nal ;
a first diode, the cathode thereof being electrically connected to said
transni ssi on t &KWRGhed portipns 35Hand d6d arcrapptgdaeardhe fightisidg aadhnbentsifes of hai d

antenna term ”@ﬂléctsaﬁfcf a%%t sh! ?‘*Pﬁé‘ir&@sigﬁ&iérh[hg% }nf%;]rgffj !g%?'ré%degﬁgi'ﬂg@fé&d bet ween

said antenna téermnal and Said rec Ion econ t he
cat hode t her eobelaienthest 8ad grioaad kicreedagstapdiz3so said reception termnal,

and the anode being electrically connected to said vo[ta?q-control

term nal ; Moreover, extracted electrodes 37, 38, 39, and a relay electrode 40 are
provided on the surface of the sheet 45b on which the distributed constant line 32a is
provided. Ends of each of the extracted electrodes 37 and 38 are exposed near the
left side and right side on the far side of the sheet 45b, and the end of the extracted
electrode 39 is exposed near the left side on the front side of the sheet 45b. Then,
the distributed constant line 32a is electrically connected to a peer-hole pad 52b, the
extracted electrode 37 is electrically connected to peer-hole pads 50a and 52a, the
extracted electrode 38 is electrically connected to a peer-hole pad 51a, and the relay
electrode 40 is electrically connected to peer-hole pads 53b, 54b, and 51b.

An extracted electrode 41 is provided on the surface of the sheet 45¢ on which

the distributed constant line 32b is provided. One end of the extracted electrode 41
is exposed in the center of the front side of the sheet 45¢.  Then, the extracted
electrode 41 is electrically connected to the distributed constant line 32b, and in
addition, electrically connected via the peer-hole 55 to the peer-hole pad 50b.

Furthermore, the peer-hole pad 53a is electrically connected to the ground electrode

35 via the peer-holes 56a and 56b provided in the sheets 45b and 45c.



»a second transm ssion line) one end thereof being electrically connected to
said transm ssion termnal, and the other end being connected to ground;
and a capacitor, electrically connected between said voltage-control

term nal and ground. 2. The high-frequency switch according to Claim1,
wherein said transm ssion termnal, said reception termnal, a%ﬂ 0t @ﬂna
termnal, and said voltage-control term nal are provided on an |J
surface of a nmultilayered body; said mgltil ayered body conprises a
plurality of lamnated dielectric |layers, having el ectrodes thereon, said
el ectrodes constituting said first and second transm ssion lines, a
capacitor electrode of said capacitor and a ground el ectrode; and said
first and second di odes are nounted on said outside surface of said

mul tilayered body and connected to said electrodes. 3. The high-frequency

sw tch according to VA& M ke sNIRIBLN 4381hding the’ ava@coﬁsmggns %@gﬁ&g&?t@bsg on

termnal, said reception termnal, sald antenna term nal
vol t age- cont r olofeashmithe andmeatpjmndcdje@emﬁr alme muh@nydteddaudf é@ehomfn ia Fig. 3 is

mul til ayered bo said nultil ayered dy conprls urallt of
| ami nat ed diel & "r"?eé‘ |§yté4f§mr§a\9m§"wg f‘r‘b&@é‘“ ?‘é@ﬁ s BFRPR odes

o bt oo, SIS ER AR LR sl biFRe MR LR
and connect ed tportéoa ch bk éatsidedd she multilayered body 60. A voltage -control terminal Ve,
an antenna terminal ANT, and a ground terminal G4 are provided on the left side, the
center, and the right side of the side face portion on the front side of the multilayered
body 60. Ground terminals G1 and G2 are provided on the lett and right side face
portions of the multilayered body 60.

The transmission terminal Tx is electrically connected to one end of the
transmission line 12 (specifically, to the extracted portion 42a of the distributed
constant line 33a), and to the extracted electrode 37.  The reception terminal Rx is
electrically connected to one end of the transmission line 13 (specifically, to the
extracted portion 43b of the distributed constant line 34b), and to the extracted
electrode 38. The antenna terminal ANT is electrically connected to the other end of
the transmission line 13 (specilically, to the extracted portion 43a of the distributed
constant line 34a), and to the extracted electrode 41. The voltage-control terminal
Ve is electrically connected to the extracted electrode 39. The ground terminal G1 is
electrically connected to the other end ot the transmission line 12 (specifically, the
extracted portion 42b of the distributed constant line 33b), and to the extracted
portions 35a and 36a of the ground electrodes 35 and 36. The ground terminals G2,
G3, and G4 are electrically connected respectively to the extracted portions 35b, 36b,
35¢, 36¢, 35d, and 36d of the ground electrodes 35 and 36.

Moreover, the cathode electrode and anode electrode of the diode D11 are
soldered to the pads 50a and 50b on the multilayered body 60, the cathode electrode
and anode electrode of the diode D12 are soldered to the pads 51a and 51b, the

terminal electrodes of the capacitor C13 are soldered to the pads 52a and 52b, the
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0%&' ()-f!109%& ()- 10 o@jams a surtace mount-typ ilayer g q y swit
having the electrical circuit shown in Fig. 1.  This multilayered high-frequency switch
31 does not require a large-capacitance DC-blocking capacitor C1, as in the
conventional high-frequency switch 1 shown in Fig. 6, to be incorporated in or
mounted on the multilayered body 60, and consequently even though the transmission
lines 12 to 14 each comprise two layers, the number of layers in the multilayered body
60 can be reduced. Moreover, the size of the sheets 45a-45¢g can be reduced,
reducing the area occupied by the high-frequency switch 31 on a printed circuit
substrate or the like.

Furthermore, in the high-frequency switch 1 shown in Fig. 6, a resistor Ra (an
external component) was electrically connected at an intermediate connection point
between the transmission line 2 and the capacitor C1, causing complex
interconnections. By contrast, in the high-frequency switch 31, since one end of the
transmission line 12 connects to the ground terminal G1, interconnection is simple,
thereby enabling the number of layers in the multilayered body 60 to be reduced, and

leading to a consequent improvement in transmission loss by eliminating unnecessary

coupling.

[Embodiment 2, Fig. 4 and Fig. 5]

Another example of a multilayered high-frequency switch having the electrical
circuit shown in Fig. 1 will be explained referring to Fig. 4 and Fig. 5. The
high-frequency switch 61 of this second embodiment contains a DC-blocking
capacitor C12 within its multilayered body. In Figs. 4 and 5, the same parts as those
in Figs. 2 and 3 are represented by the same reference numerals, and explanation

thereof is omitted.
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As shown in Fig. 4, the high-frequency switch 61 comprises a dielectric sheet
45j; comprising a distributed constant line 62 and a capacitor electrode 70, dielectric
sheets 45d and 45g comprising wide-area ground electrodes 35 and 36, a dielectric
sheet 45k comprising distributed constant lines 63 and 64, a dielectric sheet 45i;
comprising extracted electrodes 37 and 38 and the like, a dielectric sheet 45h
comprising peer-hole pads 50a and 50b and the like, etc.

The distributed constant line 62 is for instance meander-shaped, and forms a
transmission line 14.  One end of the distributed constant line 62 is electrically
connected to the extracted electrode 41, and the other end is electrically connected to
the peer-hole pad 52b via a peer-hole 67, provided in the sheet 45i.  The distributed
constant lines 63 and 64 are substantially meander-shaped, and respectively form
transmission lines 12 and 13.  One extracted portion 63a of the distributed constant
line 63 is exposed near the left side on the far side of the sheet 45k, and the other
extracted portion 63b is exposed  the left side of the sheet 45k.  One extracted
portion 64a of the distributed constant line 64 is exposed in the center of the front side
of the sheet 45k, and the other extracted portion 64b is exposed near the right side on
the far side of the sheet 45k. In this way, since the transmission lines 12 to 14 each
comprise one-layer distributed constant lines 63, 64, and 62 respectively, the number
of layers of the multilayered body 80 (explained later) can be further reduced.

The capacitor electrode 70 is formed on the sheet 45j on the side thereof away
trom the ground electrode 35, and together with the ground electrode 35 forms a
capacitor C12. The capacitor electrode 70 electrically connects via a peer-hole 66 to
the relay electrode 65 provided on the sheet 45i.  Moreover, the relay electrode 65 is
electrically connected to the peer-hole pads 51b and 54b.

When the sheets 45d and 45g-45k of the above constitution are piled on top of
each other and heat-bonded together, the multilayered body 80 as shown in Fig. 5 is

obtained. A transmission terminal Tx, a ground terminal G3, and a reception
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terminal Rx are provided on the side face portion at the far side of the multilayered
body 80. A voltage-control terminal V¢, an antenna terminal ANT, and a ground
terminal G4 are provided on the side face portion at the front side of the multilayered
body 80. Ground terminals G1 and G2 are provided on the left and right side face
portions of the multilayered body 80.

The transmission terminal Tx is electrically connected to the extracted portion
63a of the distributed constant line 63, and to the extracted electrode 37. The
reception terminal Rx is electrically connected to the extracted portion 64a of the
distributed constant line 64, and to the extracted electrode 38. The antenna terminal
ANT is electrically connected to the extracted portion 64a of the distributed constant
line 64, and to the extracted electrode 41. The voltage-control terminal Ve is
electrically connected to the extracted electrode 39. The ground terminal G1 is
electrically connected to the extracted portion 63b of the distributed constant line 63,
and to the extracted portions 35a and 36a of the ground electrodes 35 and 36. The
ground terminals G2, G3, and G4 are electrically connected to the extracted portions
35b, 36b, 35¢, 36¢, 35d, and 36d of the ground electrodes 35 and 36 respectively.

Moreover, the cathode electrode and anode electrode of the diode D11 are
soldered to the pads 50a and 50b on the multilayered body 80, the cathode electrode
and anode electrode of the diode D12 are soldered to the pads S1a and 51b, the
terminal electrodes of the capacitor C13 are soldered to the pads 52a and 52b, and the
terminal electrodes of the resistor R11 are soldered to the pads 54a and 54b.

This obtains a surface mount-type multilayered high-frequency switch 61
having the electrical circuit shown in Fig. 1. Since the capacitor C12 has a small
capacitance, the area of the capacitor electrode 70 is smaller and it occupies less area
when incorporated in the multilayered body 80. Theretore, the high-frequency
switch 61 can be more miniaturized than a conventional one.

Moreover, in the high-frequency switch 61, since the capacitor C12 is
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contained in the multilayered body 80, the length of the interconnection tfrom the
capacitor C12 to ground is shorter than when the capacitor C12 is mounted on the
multilayered body as an external component. Theretore, there is less residual
impedance, improving the DC bias-blocking effect. Moreover, the value of the
capacitor C12 can be minutely adjusted by changing the size of the capacitor electrode
70, a greater isolation can be achieved between the antenna terminal ANT and the

\ reception terminal Rx when the transmission terminal Tx and the antenna terminal
ANT are connected than in a conventional high-frequency switch, and there is a

reduction in insertion loss between the transmission terminal Tx and the antenna

terminal ANT.

[Other Embodiments]

The high-tfrequency switch according to the present invention is not restricted
to the embodiments described above, and various modifications can be made thereto
within the scope of its main features.

For instance, in the high-frequency switch 21 shown in Fig. 1, the series circuit
comprising the transmission line and the capacitor may be connected to both ends
(between the anode and the cathode) of the diode D12.  Alternatively, capacitors
may be connected in parallel to both ends (between the anode and the cathode) of the
diodes D11 and D12, in parallel with the series circuit comprising the transmission line
and the capacitor, improving the isolation when the diodes D11 and D12 are OFF.
Furthermore, resistances (greater than 10K €2) may be connected in parallel to both
ends of the diodes D11 and D12, in order to stabilize the voltage when a reverse bias
is applied.

Furthermore, in the above embodiments, since a DC bias is applied to the

terminals Tx, Rx, and ANT, a separate coupling capacitor for DC bias-blocking may
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be connected to these terminals Tx, Rx and ANT as required.

As is clear trom the above explanation, according to the present invention, by
making the direction of the cathode and anode of the diode the reverse of that in a
conventional high-frequency switch, the conventional large-scale and
large-capacitance DC-blocking capacitor connected in the transmission terminal side
becomes unnecessary, and it is only necessary to connect a small-scale and
small-capacitance DC-blocking capacitor in the reception terminal side. Therefore,
the high-frequency switch can be miniaturized.

Furthermore, by adjusting the capacitance of this small-scale capacitor, a
greater isolation between the antenna terminal and the reception terminal can be
obtained than in a conventional high-frequency switch. Therefore, insertion loss
between the transmission terminal and the antenna terminal can be reduced.
Moreover, when transmitting, the voltage-control terminal is shorted to ground, and
when receiving, the voltage-control terminal is cut-off from the high-trequency signal
by the high impedance of a second diode, and consequently, a large isolation can be
achieved between the control circuit connected to the voltage-control terminal and the
high-frequency signal.  As a result, it is possible to obtain a high-frequency switch of
superior performance.

While the invention has been particularly shown and described with reference
to preferred embodiments thereof, it will be understood by those skilled in the art that
the foregoing and other changes in form and details may be made therein without

departing from the spirit of the invention.
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WHAT IS CLAIMED IS:
1. A high-frequency switch comprising:

a transmission terminal, an antenna terminal, a reception terminal, and a
voltage-control terminal;

a first diode, the cathode thereot being electrically connected to said
transmission terminal, and the anode being electrically connected to said antenna
terminal;

a first transmission line, electrically connected between said antenna terminal
and said reception terminal;

a second diode, the cathode thereof being electrically connected to said
reception terminal, and the anode being electrically connected to said voltage-control
terminal;

a second transmission line, one end thereof being electrically connected to said
transmission terminal, and the other end being connected to ground; and

a capacitor, electrically connected between said voltage-control terminal and

ground.

2. The high-frequency switch according to Claim 1, wherein said
transmission terminal, said reception terminal, said antenna terminal, and said
voltage-control terminal are provided on an outside surface of a multilayered body;

said multilayered body comprises a plurality of laminated dielectric layers,
having electrodes thereon, said electrodes constituting said first and second
transmission lines, a capacitor electrode of said capacitor and a ground electrode; and

said first and second diodes are mounted on said outside surtace of said

multilayered body and connected to said electrodes.

3. The high-frequency switch according to Claim 1, wherein said
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transmission lines; and
said first and second diodes are mounted on said outside surface of said

multilayered body and connected to said electrodes.



