EP»0 349 237 Bl Description The present invention relates to a stereo

mul ti pl ex denpdul ator which is suit atr essdas7eppl i cation to an FM stereo
receiver or the like. 5 In present FM stereo broadcasting, a main
carrier si gnssehiptidn’ €quency-nodul ated by a conposite stereo signal Sc which
I's expressed as [ERR] 10 - SM=L+RSs = (L- Rsint Sp =

kai n4nt /2 The present invention relates to a stered mulfiflexSdefibdilatok which i$ Suftabledbrapplieationia@h EM
signal 15 stereo receivé? or the likeght - channel audio signal & : 2nf t f : 38 kcHz
... Subaarri e prds@r) EMBREE0 Bidadcasting, a mairkcarrier sighBlSs fistiient Mbdifated ®y a cémpobite steMdo
receiver, a sipnbliSewhitigis expepasddasynchroni sed with the pilot signal Sp is
genekated with the frequency f, and this switching signal is used to switch
t he conposite sigred ={S(Sm' r-lt@st wo Sphannel s, thereby denodul ating the signals
L and RInto resp 3‘ of those channels.. 25 When the stereo
signal s & e denodu ate by swrtchr ng as descri bed above, the sw tching
signal used Is a rséct-ar(éul“arR)\ﬁa-@b-'tsr gnal , and contai ns hi gher order

odd- nunber ed har ngp &skglilnutlyqr the conposi.te pigesel sHgnaont ai ns a hi gher
har noni ¢ conponen 0 inearit f the signal system and it
IS frequently osz‘rv‘eg‘etrﬁfa thf ggr tgigﬁag Sc contains a beat
frequency conpone® fmigtm.ecaapaeénaudhanségnahd an i nternedi ate frequency
signal conponent 30 . apgeelhus, when the stereo signals are denodul at ed, an
undesi red signal orrp%rg 3&1 contained in the conpo- srtﬁ nal Sc is

swi tched by the hi*fgHe ffoni ¢ conponent of “th ubGarE ?ﬁg EPENERCEo t hat
the stergp denoduk l:acedstanput contains a beat interference conponent
cauged by the undesired signal conponent in addition to the original
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processed byBceputains igharharnonic P@?W"Q"Ffe’"p ipAasenomipparity ef the sign . a"d it is frequently
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EP-0 34% 237 B1 anal og nul tiplyi ng means for nultiplying said stereo
conposi te signal and said sine wave EP@amI23EB1 as to generate said left and
ri ght channel audio signals; characterlsed in that said phase-|ocked | oop

means in- cl Udesanaoﬁlrﬁlhﬁp%g rie & rdr Hutt Egng%ﬁ'sl m%gﬁpo%gﬁﬁéhﬁdlgiﬁﬁé Have %Qfa X\?ﬁé
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be appar déht defriledviesqription gl preferted embedinagnt of thedrvention whén@ead drf copjunstiernfwith thedkccompa-
enbodi ment ding frawingsy B whicllfke rifasence aumeraisrare-used ta identify,the ogmerer similar partsdmiheseveral
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showi ng g, det egibirélgls &ichérhbitit digiidn el é%ggto%%r@fgﬂeh&%Imﬁﬁh&e lﬂxﬂﬁinlﬁﬂﬁéop%ﬁon
deSIKr/abl y i ncl orqmchterdd oh @eﬁﬂ@mob@ﬂbrmmngfto thélteddhtG@@ftion.| Nvention shown in
figure 1; and RGtereo multifhix@eiéturhtor Sccatdifgtb BldHbodimeit 3GheXiTaseht invaHtibrAg Sholwf M@igere 1,0
whi ch refer aiRfponatel] In ah PM Feaéler wilich¥itraly toimpeseb SrfanRf 1aviny in QiiterinB funfig ScGIER con-
mul ti pl ex deecediheeo)a radic (hghl) freguednty dniplifigd B @orddtedi t61the Rining Bircuif2, SiineblefCircuit 4 and a
nmul ti pl exs ddomathstiletiog cimaits Ao FM@rdadeastisigeat havthgrad retiuendy delactedbiyctBetabing dirodt ™ is fies

i s shown i n quengpcenvéried bythemipas clecuibdto anintermediath frewericy signatiadig ajeqeneyiof, for example,
conpri ses antogridhznernthe basis\of ﬂgcahnscﬂﬂﬁoe isigeal from thadpceliosdiiating cireuit GnTherintermediate fre-
thereto, a reyencysigng pled from taﬂ’lg-l'tl‘*fthl’quh an iplermediate &rgquency amplifie G tp agyFM-de-
circuit 2, d“W'ﬂ'@'rc"E'{ t; el!h“lhi"ﬂ't f&rﬁ'&“%f‘"@ d to aRepposiie stpree Ygnal 35 Hiercempositessteren pignay)
br oadcast® sﬁj’rﬁ%ﬁ“Pwa‘bPﬁQ‘“ﬁ'P'V'F%ﬂ’G@% sel ect ed by the tuning circuit 2 1s

fre- quency-c FRP@PT @lsp toa Rhg; semnpanng circuit 1 which forms part of a phase
| nt er medi atel m %ﬁﬁ\ﬂ’ﬁ '°%\'y 1“?'%' “ 4““'#?5?’@55%1 qenergt 6“?°Yff:|2t'°“
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5. The i er 4
through an Iém ggse tls ld ﬁe i ul?r h?osr:ign
circuit 7, 'vﬁth ,gi %f EF lth gegm
conposi te sh%ﬁ@thﬁb&ﬂ levt) an J;:g%aﬁdd u n‘éyﬁz anl g[,l,mp,g,g‘{tgwe h e

conposi t e StgakRRirkt ) dhe prase csmaénﬁ@c.rsm@ bu.ae contpards B RBSgnaIBPRENtAINA irfthd dighbitsc11
whi ¢h, f OlsTS 4Adth sigial Su, BiUiRkEDIiddIRE PhaselAMBarddBulpitt thrbugh H lolwv-pa&s-filtBAIR @ the VCO 13 as the
specifical | yeontot sfguatfagﬁe 1616 tAcErdirg Y, 1P Seistabld bt OMBEPLLIG 1A 0.2 edighal S8 a sine wave
osci | | at i on sking haling$a febuenty Tandwhichfisynahioniéed with shefpllateigausmi ng frequency f.
Thi s signal S, ThesigsalSpis upgilieti kr tivareitinying wifcuie8 arairts they infiltimied Hydhd signal Sci Byithiemulti5,
i n which it pligatigrotive eigriab2t is demadulatas asrhgneingfter describedsin detail, to Brovidellefeard right lanisi sig-s
suppl i ed 44 o nals3End Ry The alonais L aiid R atk sugplied foderminale A0k and 1008 wialigw-r2sefillem ALtand R,

in which it respeqivaly. fopdp-enaph japbwhich remgve ynnecesserydigh band¢ompanerts.
inverts its $'E'F‘IH"§°“F|V}3P@ @signgl Segipplied EQUI 'P'!'mﬁf%t igspeplied to,aigyel defecting
t he signal 3&!"'!"31 EW@H‘P@W‘S'&F' WhPﬁ'g'!% Thééﬂiﬂ" s!Sf‘a' Bt{esuppligdfzom th de °ﬁt'“9
Zer o- cross Eﬂ“’f‘?@' %&’FW“‘\"%W
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circuit 11 é%e IR a§ ,,§§ f2 e fh ay
and t he si an rin thesignal
| OW- pass,q | Igc%mxzaemoau ang paﬁgmts or t
Accordi ngly, g eRantietss !—sigﬁélrsﬁ'thﬁngQlalS?:'&ﬁ‘dtﬁéﬂélﬁisﬁhdénsa

sine wave SIpﬂshaIa.f#aﬁHWQd m&gmmwyihe@anMt 10THe Sighel 55 A5 Ak & Prbs¥bitrbrendae

pi | ot si gnalef fidegrbberefaiivgicithe Signal Sd. AtBRInbIR, WhbrPthé FeBeid IFMI bdaiidastds ifi theGtetdo nfddénd
is there nultiplied by the signal Sc. By_this nulti- plication, the signal

So i s denodul ated, as hereinafter descriBed In detail, to provide left and
right channel sig- 45 nals L and R The signals L and R are supplied to
termnals 1G0L and 100R via |l owpass filters 9L and 9R, respectively, for
de- enphasi si ng and which are used to renove unnecessary hi gh band
conponents. Sinultaneously, a portion of the signal S, supplied to the
‘multiplying circuit 8 is supplied to a |evel detecting circuit 21 which



50: cildation. Therefore, the si gnal S, is controlled to have a
predet erm ned constant |evel. The sigpedseSsrdromthe linmiter 15 is also
supplied to a frequency dividing circuit (or d|V|de by-2 circuit) 31, in

which it is glydhaedintis EéP&aﬂ@t &Féb%&‘%@é b l:.%g it 32U ki
its p0| ari tya éoﬁlpér%&% &thgﬁc "WHe Ihe'Fﬂﬂ) tlQ mﬁ% %ﬁ demodulatl g
Therefore, tR&itTgeHeRtes L$§§T§nd ﬁgiﬁﬂﬁé?ﬁl\sp fis'st th th 3c&ﬁp@ﬁ1ﬁ clr

del ayed I N Rlesspdingly rmamamm e aats degrees. The signal Sb

supplied s o a trtmpdrédbuplitioftié éomparing a.n;d.t iﬁ”l@s@blﬂﬂ'ﬁ'a I6Wopass fiter 33 \ﬂ:l&ﬁé}ﬁesaslgnal
denodul at i NGwhich isCUM ih thé slefeo BloSdast ndpe arddio tithb enduRNRGddcadfmédel THIE dignd21* o 1D~ Ishe
ex anplze bei rsgppiiedic & siiable disptiying ésvics,3achiabs,| a0ight 8iniiting dioS#(LED) 38 bethelike,MerebPprovided

t he signal Scstdrdvamapaurd indicgtioase di fference of 90 degrees nmintained by the .
PLL circuit 10Reféfing rowtpfighre3lit wil eseérethat.dn qrtexampleif fhe ewitipiying crfuitBRf fiborpricthe col-
rel ati ve ¢ o ledtne-emitterpath ouronstanteyrrerit seyrop trangistonQs is conpesied betwepnBiviuhr and the sennedted

i n the st er degethgirmittess of trarmistoy Q3 pnd Q2 whighicopsitutes differgntiabgmplifienAcFutthey the collpstornd
t he signal SIitief patinef arcprataghauIpt sapce drgpsiiar Ol co aﬂqﬁ\geee groung| ﬂ"QQ’eg@WE‘#ﬁi’t"@s
a conpared 8t HLR“‘“F?&’V?’ gg’stsﬁ’és 3And Q4 which copptityie a pifferpntial amplifiex A2(The collectarg,of drap-o |
br oadcast tsf?é’ °‘E‘T"r’?ﬂ§¥hf" apd (ﬂé F@P"&‘t’%‘g transistor A2 A0E Q4G ﬁ‘a‘Pe%el‘_’ tQﬂe‘FG’

and no pI#Ot ?15‘1' tgut te ed toé arllp7gI glljplial(l;ela'to 3
s{mg é soonv;"to}?gj giﬂoEg -t e;E;a tant

accordingly j cqRosile starpy
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circuit 41 in whlch (]
the monay; alo bl aatias Clsdond 4o Vi L 'Supp
foll
to Sui tablae I splayi %g evi ceI éequc asp a i ght em tt| ng di ode (LED) 34

or tte like, thereby groyi ¢ed apst re / indi cation. Referring now
to figure 2, it v:\r'ne‘l I l;&«ré \é'egi Ign g’nm)azgifuxof the nul ti pI y| ng circuit
8 of figure 1, the colkx ¥oIm é'cﬁérsém-*-ter path of a constant ?e

source teamnsistor @ is connected between ground and the connect ed toget her
emtters of transistors 01 and 02LhwhikGhy(oonds sibett e@p di fferential anplifier
Al . Furt her ,wheied: istheé dinectcwrent companerd,im jsdtHR, isfis La Randsis a predetenminesitonstanty Inglee above
transi st or (Qudtignsdbirand (2).@cuinent oampenent otrergonding o thepilotrignalBipdeineglgcted for thesyake of
enmitters of simrligli stors (B and 04 which constitute a differential anplifier
A2. The &bl | ect¥tinuingfwith theeschption githe @E“‘*eﬁﬁﬂ"w f!SP’é 2c'b‘M‘HB?:§°@G t"@bﬁ{éf"ﬁ@f"’ Ahend

t he coll ect dPﬁs'%?’s P?%ﬂ'?gpé"tﬂ??"ml'ﬂ)“ i%ha"t"éaf%?'

a pair of ol h t n| r 1 y' t%mgpl nnectetil::
denodul at i nq % mp @‘ra" IE s oI ‘f
circuit 41 i co ne i ert ma If ﬁéré:iﬁl e.te m ‘Ilﬁ?gh é’é
signal curre] %r_e .D%ﬁf.e nethé ll

transistors ran

their coll ecgt OAr?ampWIérm slwtfaﬁams éﬁs aa@ama?esh&eées&;.mmmnn&%%mm anén@
the signal SGvorddbcorvafiing Eiicsit 4! haviiy a hrhi€ coMpresSiPéneRsERudY the fol lowi ng
equb ongs | X thelo¥eillitidnlsigial ngroi'htl(d-vcb lsSLpbiidd througl the BuffePampiifier $4 to #Voitegalto-current
(1) 2%orwrting birtuit42)in WHICH it ik SonSéried to)a daif bf baaRde@-typ¥ sibral duftntsléupplied tothy Yabeat
co rrpo nent | ref transktors 32 ahdSQi4Sand the tidnsisidls Q12 fhd @144re SEpbieed @i thehCboNs0tR iwith Eurrehts 1,
t he above ecudticarresponding tathe sigad)l S,. ThecuirentsIf andityBosxp@ssed by the®ipuing iematidne: t he
pilot signal Sp is neglected for thie=s@keAsiotdy nd)icity. 30 Cont i nui ng
with the#escription of the circuithkshuwnAsnetiy g#®e 2, it will be seen that
an anpl i fi erwha® Adsthe ratie picpiternating curent camppnentlo girest eTeNt cerRotentsSf the gurTents ki asd
current-to- m#ed@e"wﬂmﬁ?w@sftpféﬁﬁ 43 haV| ng a loga- rithnic corrpreSS| on

t put f t
outpur of ¢S Lad

SI'S ors and are sup p|

char act eri st i cThenytput tarpingliof the amplifier A3 s algey Fh°r'?a"r°“8‘f““i‘l‘ﬁé‘s' Q1 apdQ4
i s connect edhgqytrytierminalofthe gmlifies iFﬂ?&‘PE‘P 5%‘8“(':"8 gfspo) Q?ra Q3. EHPﬁﬁ%"E'{'ted
to a powdt s°6 ff@P?ﬂeﬁ%ﬂ“d'ﬂq tm“ﬁ‘ﬁ@'s ?‘&W?f“ﬁf te’isi' g
connect ed t03>1 e(ft%el L!- ré § asee |t 3 sgﬁ%ﬁé’éﬂn

| t
of the anpli - %‘?ﬁ |f’*e '1{1e co'r ect ors emt@er

of the anpli |th 0&3

path of ghe T Vs eV thust mﬁ.%.ean 5 SivebpbifRl 1the b3 of the tran-
bransi Stor Qg ﬁdtgrheu%ﬁ‘fof%a : s‘ﬁ"?ra%oa@ bl e Shoe o e
are shown t Qqu4dad 8¢ the thanbibtdts &8 mmlﬁshr&enaﬁguasﬁ ackotliedwith e caménts If s YV, OlebdgtRely.

converting Ci realdolledtdr At tid thafidtdrs Q11 I2GnG 6N tRESEEHS OB, T SACAIR charigbClinedty
The oscillation signal S~fromthe VCO 1318 supplied through the buffer

anplifier 14 to a vol tage-to-current conOerting circuit 42, in which it is
converted to a pair of balanced-type signal currents supplied to the bases



of -tranki stors 012 and Ql4, and the transistors QL2 and Ql4 are supplied at
their collectors with currents la amhﬂshsmsﬁspondl ng to the si gnal SO
The currents 13 and 14 are expressed by the foll ow ng equations: = (1 +

Asinet) ly (lg’)esp E;etothen:emit currents I, and |, respectively, sothatthetransisté}s at, b& &Swﬂngrailey
(4) where A g gei lin8ar hfaltipiRl bitslt EltehtE ) andid MapEERYSS Rc ohts fla nd |gal"e
current CoNRAHemoddiate BGpits! bf SighbiTurentsRBirespohdfGiEd tﬁe%lgﬂﬁi esd@red so as
satisfy 0 ¢ A fadre spddficaiyllthlturmén® 1]V, '37 chatiged iR GocdiBck witifthe Adrehts 1,3} éthéiﬁEH%Q&Hoed
to the basegmafiplitdiion daindin which 16 [§ aklill, 276 \chaflfdd Mlackotdakte QA 16 EUNGHtEI, BRI, i§) for tha Sake
anpl i f1 er A4 of simplicky) selszted @te@e inafiphe thh fladmf eqlidtionstafecdamblshedl S Rand B. I n
the &ircuit sostartioffrdm gure 2, the corresponding transistors are arranged to
have the same or sim|ar characterilgtsi{dst AdinotMy | (3)be appreci ated that the
currents 13 and 14 are al so the em kt%etl cAainedit s romthe transistors 011
and QL13, 74 edprqurpniel gnd Ighgcemeat t he transistors 011 and 3 generate, at
their base-enitter paths, 'pal'(f(bf Asioet ade 7 1VB - Asidolld §hi ch. are
current-to-vol tage- converte de Fr'6h t Asinek et 41 1 Asigpfl 148)and which are
conpr essed f r offie2bpveqayafions ) andBLead i nt 55 The vol tages V, and V4
thus | ogarithm o-conpressed are respectively supplied to the bases of the

tran- sidtors o1, 294 angy to Adhases qf (tlhe. alsdpakyt @ps @, B so that the
collector currents of the transistors &d of thg transi stors 02, 03

are linearly changed T nthctAsiint v&Itxh"t H:é‘ dulSefd0=t3 and 14,
respectively. The col+efl of Asimrett)s (@, t-heYt(Tansi Isosdin@t)}02 and of the

transistgys 03, 04 arge I|n ri 49 .2 I n
res onseQ{o their em'ttgif curpg;[nl"[t5 ciI‘Z aﬁ WA%}gsmtggtIﬂvﬁl Is g% tgﬁ)t t he
transfstors QL, @ artl (3B,~ dBigetdlat e il t‘hésrin%l)l(éﬁ‘t 8r 38a8pRPE) of | i near

mul tiplied output=car)entm J_'Ey)ar(ctn;LB Irseggemtl)vel y. Such currents 16 and Is
are stereo denodul ate .gdgut ut,s &R Sorrespondl ng to the

or, &
signals kand R Mire s rf"‘?:tal(liy""’S’hgr?'%lfhrr ﬁt? , ‘12 are changed In
accordance with the2hurt efit M3, (I +sd & Isdmaity) the ratio 5

(nmultiplication gain)siggwh c,.hy)t I}@i},@btaq.d Ilss @ar q.thﬁgggd ¢n accordance with
the currents 13 and 14 1s, fqr sake of 3|np icity, selected to be one

mul tiple, the folfoﬁxng e@ua‘tror{sméf &dati)i shed: Starting from13 = (I +
Asi nnt) P%/ (3) 14 = (4 Im A<l mp)) Asinget) 10 the currents 16 and | e become:

16 = 1'2 (I + Asinot | 4 Asi 5 le=1/2 (1 Asi nDt
11 + 171 gl - As: noo%ii 127 (gﬂ%.%\e (a oi/er&gggﬁa?zggs)(& and (6§ fZéd ![O 1)5

ZISSSI ;WI ! nt 15 is supplied %he lowﬁ%§ AL (sl‘?é |n f‘gure-|1- t\IZs i‘sluhde-gireldrngﬁ
I_ %\S "Bagzt %ﬁ elotgéssfllt?r) 7:{\%[«% an f }iﬁ“g’a tias_ Asi n!_t t)1x
-2[3(1 - st mlﬂAl SéFilrﬁch 714# |‘?‘n& *7{’) Is(! i“ntt) = 2 1IS e ?etl 2|

( Im+ 1Is sinrt) If =MIE2% 41) -A3i (b~ R)l% (21 +r) Asin2wt = 21, + (1

-2) (Imegs sinc.t) 30 lmgy{s4 + y) Asinat + Is (1 +7)
A ( - cos2w / 2) +A (147 (T bt (7) This current Is is

supplied to the | ow pa's§xf E&Wm gure 1) which renoves its
undesi red high 35 band conponent that the |low pass filter 9L provides

an output current |L expresseg(gs_{e L. g2lery+ (21 -Y) Im 4 A (1 +r)
Is/2 1L % 11X + (1-T) (L—?-R)-?-tﬁm— ... (8F A (1
+f) (L - R/4

Similarly, the output current I of the low-pass filter 9R is represented as
=1 + 211 -Y):M“ +J)R + 2(1 "'Y);A“ +Y)L (C))

50
If the numerators of the third team in equations (8) and (9) for the currents I, and 1 are zero, or if the fol-
lowing equation is established
2(1-9)-A{(1 +y) =0
A=2(1-9)(1 +y)
&5  this yields

L=k+{1-9)L (10
R=k+{1-)R (1)
It is thus possible to obtain the stereo demodulated outputs I, and Iz without any cross-talk component.



I X- + 2(1 -Y) + A(1 +r), x ~~~4 + 2(1 -Y) - A(Ll +() j8 4
Similarly, the output current |R of EfwEssdastBmss filter 9R is represented
as IR=1Ix +2(1-Y) + AN +H)R+ 2(1-Y) - A L (9) 50

~~~~~ 4 Further, these sterfo &J:noﬁﬁiﬁedwﬁ@&; 1aRd R d&hot béhGain d Hebintdrfomiibd ddmpaHeatt | ONS

(8) and (9) foﬁwﬁllﬁeaﬁddfeﬁﬁﬂhﬁhdfbre thaklf e Fragrftludd of 6 rdtib "A" RCharigbd, tHeR We Rels of
equation i s dpst-aiKcbipunshtein ﬂhe'dyr}todﬁlﬁt outputed), dd T ade disb changdd. Asleatlieynoted the valud *4
yi el ds |L = represénts the rafip bf theléjrerit B the dighal s, (elativa/t iRe ditek) culrént téinpoients iDAE GurBhte 15t O
obt ai n the <inél,d6 ottierwoels) inithe durdbits thg 1| the vaticlAt Bdtwdeh the direcBdlisrert Eampandnéd dad the
conponent 5 alternéfifg GuriddtSodfonedd sinktihas fode matidiahstars.t To tids0end casriekstitssil @bove, thepientebof | L
and NR do nadbe asdiiatien signal Shie datected bythé datestingairauiy 2z the tevel driamplitude otiie cagilationsignal
from t he forSsdgenfrpliadnathelbasis ¢fthedatgeied autbut from thedetactingiciculf®l. | s changed, then
the | evel s of Eiguse3d (fermpkoffigyrproifeand 3B fogethailiustsatercappaificeesarcnins 9fithe detectingaifeyiti1
are al so"thaﬁﬂ@ﬁ'ﬂvcﬂé:’ﬁ'a?mﬁyé’f’“??dt”ébl‘*c"’tv“ﬂfé’f%!m'e VA" represents the rati o of

the current of [

Mgrg spegifi &'" t@ defeétf"&f’W@ﬂt%ﬁQW H’Plb%s@f °f(§'ﬂ'P ’gsPF‘FT
the current s""&%‘éﬁ;""“& @F%r’ﬂ d Q14 lefs's"P'ﬁ
ratio OAN b

na Iso I I
ot SR i J; e.«' .iﬁg 22%;% %‘f%sw%iet e%m?ﬁ%‘m’?%.t
"cti&sp%i tors ? and t y 9
21 and the I'€ s %si@} etﬁe'rg:r&atlons%ntééﬁ Wi Heshe
the basis of rJu oﬁHﬁdpwint EQ&B RY Ghi h'hgﬁeﬁﬁJlﬁHéthc ue érgwnﬁ
(formed of faemsme Rt land h25'Rbdeativelp, aRdRE lefnlifal PiX BEiebyRoviding b he

det ecti ngp Cidifferbntial Qﬂpnil-S}Asm th&l&nééﬁpeuﬂlﬁertp&%f d¥Raisidtst 126 B orinBctdd e psrdilbi G thé colf
figyre 1. MiéchrSilerdpaihGfthd transistbr (2B 8o 44@d f6vei d fADwdvb Feahtyihg olrduit@h offal dBféfeRtiabampliitist
base¥ of tr aiuitairangemddt Thedashs ciind tansstdrEa33AAd Qi4iaketbihe eI IIAE totéticrsdf thbiRanise S
of transi st ca2d afd@22aam tidlbdsecot the triamsisei QLS i€ tchindciod totbé juittich pgihDof (e eetistofSRBIGRRI S
Rl and R2 havi Atiasgiige Vi bSpgiediotie basdsiobizanaisiors Q26 aeiod27 ovith i walage ¢fithe terminal T1
col | ect ors eing takentas tha mifesanos poted il paintsh tR the transisios26 el Q27 awmhebetdraunded  Tive arail-
Tl . Resi st orters Pi3hetransistars Q26 andIQRY iaregorngeted to thespllocton otthe,/tednslstors 2@ anslQ25 rbdppe- 16
connect ed beveleand thenollectors ogthe transistgrs Q26 andiQ2 argicanneqted ty ihe collentpray the transistops Q28
resi stor R5 andQgdhreproctively ThetraRgisters QRRand QRRqopeiifitaasumant pfrorciruit Ais Byijehdhedrapsistorn
R4 and the t¥f fﬁ"f?a? thT "P"tﬁ'ﬂ%ﬂ"é Fhefﬁtf%?"ge prtentigl pojatjsdhegraungp ses'aﬁtﬁﬂosz@n%act@d betwee"

connect e t § sadjustingthe cyrent gainy RiAro
reference p ﬁﬁ%@ft % Qﬁﬁmﬁ‘f"ﬂ?ﬁewwp&gﬁgﬁn ? %'i’%‘?‘ﬁ“ﬂ'ée
val ues are ¢ i UShO S RSl il r%ator . B diiofBS
respectivel y, o gggﬁh oth h&ftﬁ of p gld% i% pro-
anmpl i fi eg A boubdidr bf thensiftat oat §1' | al e ba

de a d e

connected iny Ie Alis éoﬂn Etoq collecofdf tHe tafk &52 R%L scnBR cikcufEsSd Sdn Récte 23
so as to f Orblalvﬁe nmv&thaﬁaistswamn&hs {éhHiﬂal'ﬁZanBiheﬂasd bftihetfaRditdr @52 18 BRhdctels €7
circuit arrapgeigmiha T e eRBratbé, A c%ﬁéa{oﬁ thedscilRiidh siRdl SR vfictCie thaf feki € d
to the col | agrbighhehiffdr Bﬂpltfi’eﬁll&é fﬁb GJnGerﬁ)%Jclrﬁﬂd2 QB the resBithnt dELitB8,3FerdiG cénRGoted an
tr a% st @ (@3Givaient vaREbREsapdfor C whibtEuti)iseB,Gbr eRdinpe) the IMilleF effeETHe @Gtp R voltage dRthelldiv-

bi as \passifitge12\éssuppiedip fHeivarthble capiatiler Gy @@ caritrol voibdgs fog the later )26 and (27
WI th the vol t affe trafsistdn @33 fermsiacarrentirhimétsircuit B in myich thé amsister Q33ds thedifimert sidec@nsistor
potential painththe safereriga boteritial pointim growndert. Suri@G tha eolleciirof a transister @34gs cannebted witiT e
enit- ters pnstantcurent sosirosAdY in wiipisthetermitp 71 is paed abthe teferenck notentigheoint.ol | ect or s
of the tfansi sthercdllectorsofihedrapssiprs Q2T anpd<aR9 afg ogrriected tagethertp the basp pfa tranpistor @41 which
transi st or s hepits ®fipgorgopnesied tothe,base é’d"’f‘ﬂ“‘?"r%z Whesp amitter is cagpecter] do the tgrminakTiof g
@8 and 029,°88! E&W%ﬁ db%@"ﬁ@&ﬂ?ﬂ%’ﬂﬁ' 6948 e QA (The qellegtorof (g trans

mrrorcl rcwstsz‘? "f‘???d tﬁﬁ?ﬁ%‘ff tﬁé's PrAwged- E'l"ecf@“e&ﬂ@f[hﬁe
referencg p 'Ea@ G?W'ff;t i S co nec
oo Brery g b ng

,J

30 the coll ego wn,en andl gﬁ% 4,,0 the n is
gain of the aﬁ&'&if"ﬂf‘e £|§ ecﬁ L‘P &ﬁfﬂ& §Is 9 &ﬁ iy, "9
t i tt rs of the

circuit 21 QW
transistors tnd%?a é.ib fhglu'ia% bllE the uatlons
collectogsremtter path of a const ar]; _c(w.,r%t)s)oume transi stor

= (1 - Asinat)ly (4)
Thus, as shown in figure 4, the voltages E; and E, have a direct current component E, and alternating
current components e which are opposite to each other in phase. The direct current component E, is expressed



connected between the connect ed- together emtters of. transistors QB1 and
@2 and ground, thereby to pro- 35 BPaB4923781 ferential anplifier A8. The
coll ector of transistor 031 Is connected to the termnal TI, and the base
of transistgg 31 is connected to the collector of the transistor B2. A
paral l el resonant circuit S53;syranReciadyretiren 3838 ¢}l ector of the
transi stor CB2ruaél, sila@thb alfeFriatie curfént coﬁfa&ehlfée obBis Witafes Emax &8 5ppdéite o dadPothes
connect ed t an gHase, bity the diftkt clirent ddiporienis REths Vdltages B¢ arddE) Qlivitfed by thé\tesibtbrs R3 and RS,
col | ect o, takecievalapid atatieijunntion ipgjntaf théesistbrs BB to R, éndé¢te résaitant divset adriantvbiagd B i§ &
anpl ifier 14gresgedihe converting circuit 42. To the resonant circuit 53,
there i s connected an 40 equi EaF &MRIRSH(REII RS ¢BR8Ci (1I8r C3 which utili ses,
for exanpl e, tTheabdve mwlolvﬂﬂi@@twrfﬁnmltasaﬁpwmuwﬁgbaseﬁthdh@nﬂlmpzﬁmémefqlwmr
12 |'s suppi [Ee andiEa are suppliedite e basesof g transisiors QP23 grd Q24so hatnasshewninfiguedethe waltagen e
| atter. ®he Epandfsjarocempatattyith tie yeltage B Thus the differantial amplifien A6 .genetptes the gaitiens of the
transi st or @§9‘TSSESPFPeE4|9F?ﬁBE'h%Wtﬂ%"*ﬁgaﬁelﬂ?f'&r and t he reference potentlal
point is gro ans nnec
with a const aﬁg’"gﬂﬂhé?l °g?5'lq?t 'ﬁ 36’?1'3 F% :g:"’ th w b
. 3
;ggegggcgsrepo. Iﬁ’é’l% gf i e t “’ o ..j%%%‘* 0%",.
erg'n c l; t sns
col | ector CQ&L IhL ns'is r027ls
connect ed tﬁ’nc emn r&ﬁrﬂﬁ%h &ﬂ’ran H@e%%H&QG Q riefit of the
col I'ector OftraﬁJHi‘or &iﬁ?&b%ﬁrﬂhtn%ciﬁ wibrdby b Bdfectol Bire t@ﬁéneganizsishecrsarsem-
SI stor 042 Hendeld &unBit which I3 @ife! di¥fbrénée Emehaﬁeoletm&uﬁmmmmw% Sto 8 Qnd the
ter i s gbllRtbEaFbnt (&) 6rahd tRAsiAer a2d islstipliddtahs bash of thd Mansibtor cwannect ed to
the ol | ect or arsdqgbéntiy, trRie6lieStbretrrdnbot the tréhsistor Q41l iflindréEgedtdnadihe co8@e burkdarbf the tran-
arr angemnent sisotmi2isasn bredsed whetbby thatvlectbr cirrant ef tiedmpststdr Qus ivcraasafytherel datredsing | 1
col - | ect or shewiokeatocaurrent ntthe ttehSiston1@B4| Thiis, phiecpoliactor asrart of the transistorM33ds1desredssd &ond
14 from tdnedemalsmmeps:i"eﬁonidwotthavmyi-ors QL2 and Ql4, for exanple, the
current |'3 arlinde the voitagesiis ansE, containshenaitenating mr@d@oramnwg having the 8quancy f, 1he cur-
respect i veI yentﬂméhe eolivs| Rogtiges; witich aiethe Fasullsj of eqmppn ed E319nd E4 withithecvoltage
currents 13Emfe "me:m&wyame od attheperiqd pEfreayency.gfipth °'!5'P therallectorgyerent ef fledraqpjstor

and Q@2 by (H@ispweqtaed By 4 cappaiterGysqibat thejcolectar currgnigflowingta the trgpeistareQ43,Q34ne83% e
e q uation¥ 5 Sespectlvely. become dlrect currents with the levels thereof oorrespgrying to(the rq_su;s\%?f ﬁgmasmq th)e vol( 3)

(1 - Asu“‘}? i Intfl e
have a di reC e os| g%ﬂ Ita ﬁsteléﬂel: s e cI"us %é e%mﬁ(:h
are opposi t%fg gg % Qef:] l?e the 2&:‘[ EEESS
expresseg susﬁr theb o thet sborQ% chr?)
Further, si gEgd tBrﬁan' ihQ onents T T ages F3 Bhd
‘E4 are opposi t@on&é&uﬁﬂ? rbﬁhﬂ offglmtﬂe tuﬂﬁst&'dﬁﬁrturﬁédroffevmereﬁﬂﬂpms

of the vol t 3gRat dia]ee.eslg.s%oadls Wil ) vakE ddtéimingd 15/ the dBRstMPEhnER soUfce16, and the
devel oped alolle&tér ot ttidliraRéiitdd Q3D incidGsel Sifi1y s rbsalt biahd toregatigtné Bikillation level
resyl t ante diofthEVCE 13 i Ribreaséd| t age ES is ex- pressed as v.

E8 = 21y R RIflicddoopigalidf the 2énirpl locp 108 jhe Diuillatidhdevel is1atfficientiyedlge, the oscillation level of the
di r ect cur r e NCOJB iscogatrolfed soshat thp fevelecf theoblkage Basnd & atttheepobithamealshomts@rdbequal do the

t hevol t ages level ofthelvoltabedes.@s shopp inifigare #.0The heeillbtion ésghepdby stakilised atithwat escitiation @28 and
Q@4 so that, dAthattimenandias {siagearent lomfidye4vol t ages 1o E8 and E4 are conpared
with the®#voltage Es. Thus, the diffeeenhEalfsakiifier A8 generates the
portions of t Hsbeitingteexpressions for Exand Felianeauationt(12)ead (13) tha ghoveruation 4i4) yields: Es
> Er and E4 > Es Further, when the oscillation level of the VCO 13 is

| arger than a predete Qeqageyems)}nmﬁqu\aﬁzm cur- rent conponents of

the currgnts 13 and Accor di E3 (E4) > Er Is satisfied
neart he %oleve p€a ¥5 iphgngglo ﬁ‘ﬁe \/%Hia/ges E3 and Ei4 with the result
that a collector cerZgnR11R3/(RLch R3 +h2RSum of the col |l ect.o{18dr- rents
of the transistors 23 and 24, becones |larger than the collector current

I's of the trang, ant,%mti@g,@exﬁgéu&;sthe emtter current of the transistor

026 is dgcr easedauendudg Bobdhents oK1, EFectdumbrd SontpbrfentsloBh&bun@mts I; add I,
i ncreased. I n such case, the emtter current of the transistor 026 |s made

equal to the collector current of the transistor 29 by the current mrror
circuit A7, whereby the collector current of the transistor @Q91s
-decreased. 20 Hence, a current which is the difference between the
collector current (large) of the transistor 027 and the collector current
(small) of the transistor R9 is supplied to the base of the transistor

A1. Consequently, the collector current of the transistor Q41 is increased
and the collector current of the tran- sistor 42 is al so I ncreased whereby
the collector current of the transistor 043 is increased, thereby
-decrea5|ng the coIIector current of the tran5|stor Q4. Thus the col |l ector

Y b1 o o o, ~NNS Y S



25 decreasing the oscillation |evel of the VCO 13. Since the voltages E8
and- E4 contain the alternating current congonent e having the frequency f,
the cur- rents of the respective portﬂﬁﬂ? BLh are the results of
conparing the voltages E3 and E4 with the voltage Er, are intermttently
generated at the peci n 21. In this case, the collector current
of the tranS|storﬂcnzg?é?ﬁgéngde% a ca aC|tor 4 so that the collector
currents flow ng to=t ¥ RLaR3/ERdrt BA3*+ €BA)and B3, 30 respectively,
becone direct current3 W he Teyers_theteof corresponding to the results
of conparing the vol - taggg E&,Rgzyﬁﬁth ?ﬁi vol t age E6r Wen the
oscillation | evel of {R& WCBB1A(R$ +eB3 +ha@R5) he predetermnined | evel, that
i's, Es-(E4) < Es even atthe pogitive peak points of the voltages Ea and E4,
the relation 17 C | Is_.establLisbed._Thus, the collector current of the

transistof, 027 is decrgaseggyyngkg .i.hg39:ol | ector current of {he {i&psistor
Q@6 is Increased, thereby in- creasing the collectorcurrentof the

transistor Q9. As'%sé‘ibédea%b\)e the faliA 18 &E?Sr‘g{!dé byRb Rbisthfl8 Ris'aRd kb BhiQ (Q‘U—R?)SWhen the
it

reduced to ZgrdQitistbRdaRRN%s hiihtBaried olr&tR3Pthede Pdsistiifs'can bOFERFHNES WithYigh béke-
transi stor Qggyi s turned off and the transistor Q43 Is turned off, whereby

the col | e@gt or Crhug, @hén tAd abbvindntiohBS4iraitd fatiddsted & ah MfgRBIAGKEUR, fhodatisAlbb@mes the pre-
det er mi ned byetbritihed G| tidteby ttods @M compohente ofthe ddmodunitbdisigRaliOdnt REdueréntE 8AdaY) can
of the transispaitivii@dmbwedi ncreased simlarly. As a result of the foregoing,
t he osci | | at i orAsisetfarth atidye, ind stéréranuifipiex dehotigatdriacaoeiing échn einbodinieat df the pregemi inveotion,
t he control Isioesshd sine wakesignsic, byincttrénisad Withitied pilbtsigsal B i havitg the frequeey f is previded and
0sci |4at i &n Khissire wave signel Sy@w thecomposite sereasigratSozre linkarly multiplied i tkdreby gpmedylate the
vol t'agk E8 aAtgremsigesls, i h@oe]stbbutq qvoid theapiearanterin the atpreo defnpduiatedoutayts L aad Blof pbeat ire
vol tage E&, #esferenepsampanent;Fyries the circpjipand dheielemantp efithe domoduiatas paed gethp pdiysted fpr thet
t hat oscill aPF’B?Fe Ia@ﬂr §1°'ef°}$t- Rigteo multfplex d&ﬁ‘ﬂ"%’ P@b%i b?a?h@ﬁtvefﬁ'P'bﬁP’qu'@ﬂﬂ!éadaPﬁe%'

© E ) Er ﬁ?‘e? Wésgw F‘ g xter al gl’l%:’l ogw OI’ ap"?ﬁeﬁtﬁ'f"é rcuit or tff‘e
(2% / ?gld fl?’f EE ‘g %:us, stereo muﬁ? dz’g\?% o?ﬂg ctdm\g thegreﬂgtl 2§ )ldeally sylgydﬁl
R3/ (R + R3R§ san mtegtabed circuit.
the ratio A [5ian 9?"53’5@ oree;ge Ilatlon t|:|v ofthe ‘ﬁo 13 isstabmsedb b S ;i%

S a n -
13, 4/ di T GOt qfibimeilor SQREHD Bf trcse- ’f 4 ?ne%wssarga g mﬁﬁrﬁtw de ‘%

Bl A = e/{( p‘eﬁﬁ}m@ﬁtmﬂsﬁﬂrs

ly RO R3/ (Rlegyitt R3) = (Ri- l%’)/(RI. 'te +2R5) 110

2R5/ (R + R3) Although a preferred embodiment of the invention has been described(id otailNerefhasith ﬁ'éf&&ﬂ:e to
above, the r #@elaccofparfying@rawings ifie@ bbyndefdfod hatitietinvaition Baotdifiteditd that pbiséentbodimBit,
+ R3). Whsn inthat megumddificationsahd vafigtioastheisof codld beéfgtedbyatle withioriiniaty skill In}he att without
rati o of t hedepartingfrart thescapaof thecappeetied admimeed Wi t h hi gh accu- racy. 15

Thus, when the above nentioned circuit is fabricated as an integrated
circuit, the ratio A becones the pre- determ ned val ue, whereby cross-talk
con‘puents oflaime denodul ated signals L and R (currents IL and IR) can be

posi el 4 rem)ved As set forth above, a stereo nul tipl ex denodul at or

accordi ng tolan ‘Ftéfé‘éf’ﬂquﬂet@ﬁl"ftaﬁ'f’ :ﬁgﬁct@ee'fwsynﬂﬁmmﬁéﬂeo

signal S, synch

oot ity ?g *' w:é‘i "giﬁ E:t%:, e
| Scgare | : RE ?"a s¥"°5'f?"'ﬁed

si gna wes% E. s&e .%?3 A o

it i's posSible ﬁ Mhéé.@&ho E‘l o) arkd

9 h
and R of a beatpg ii\g a?r&f %&Faﬁog JEHE% hid nlo%\ﬁatﬁsf 4! the’s ignal
el ements of t he sk Qiveng@d not ] us for that pur pose an
therefore, the St erﬁ@loﬁ'ﬁ\hlﬁﬂlﬂlg%&ﬁﬁjﬁ&lﬁluﬁub g SEHNS0 BRpdsitd signbiE & BAd fld sInS wave
excel | entdoy adaggrar{sb)@b asdgenerite¥dIddér £A8 rig oY Aldio sWhag the stereo
mul ti pl ex denpdenambienise@mityi Nng t he present invention is fabri- 25 cated
as an integrated cisaglphdse{dcksdjoop ineztie¢l8)intintiesaeithgatvptralied scinadr (13pgenerating sgid shse
for adjusting twaesignat(So); amtbyt he
means (21) for detecting the level of said sine wave signal (So) and for correspondingly controlling
55 said voltage controlled oscillator (13) so as to maintain a predetermined constant level of said sine wave
signal (So).

2. Astereo multiplex demodulator according to claim 1; in which said phase-locked loop means (10) includes



el ement$ thereof. Thus, the stereo multiplex denodul ator enbodying the
present invention is I deal |y suited Erodme28E8r i cated as a

circuit. Furthernore, since the oscillation |evel of the V _
stabilised by a feedback control operation, it is possible “ﬁim Ml\‘“\“\ :
presence of cros® ael ({8KJR3At 3¥In the stereo denodul at ed rand RY
In addition, 30 ad& qg;tmnhm‘/qalas;ongamcgnsg cross-talk is not necessary so
that the stereo multi-p-ex-derpdul-at-er-eabedyi ng the present invention Is

t hereby wet further suit&y Rar RBEEBRIp#oRAYti on and forfabrication as an
integrated cir- cuilt h pregerge odi ment of the invention has
beenidescri bed in det(zlazli: t’hg?g?rﬂﬁ\h ?hﬁrge?e?léﬁgg to the acconpanyi ng
drawings, it is to e undersi_éod that the invention is not limted to that
preci se enbodi nent, 35;"%? “magy.nodi fications and vari at t her eof
coul d be’effected by & K}?gidl ngg} Skl Il in the art witho atfgd’cseparti ng
fromthe scope of the appended cl ai ns. ims 1. An anal og stereo rrultl Pl ex

denodul at orfor @% ratig A s dptarmine thher?a'ﬁh@e“aaeﬂtbeew?giém Sy
stereo corrpd’g?“ﬂ‘ &’rﬁ%ﬁ a8 AiPOrata HieHI(Cs: thrate ohteRs reistor cg'? "W%‘l“ﬁb "'_ﬂ“ aoar

suboarri erfr %Q,C d be| baI anced d |

tsEm of sdid defohiin %ﬁg?m nen ;gssli og;le%ﬁé %Y" aﬁ: ents @%E can
edlfferelr])cé anne ) an
|

g e?éfhﬁ:‘?m °‘*”*§“°“‘:::smff'é 2y Mf‘“ﬁ'@"&*“&m‘:ﬁm

forform By ansk e£l§Q S, AN HREEdipbskS .%giahaﬁ@.ﬂehearmnuﬁ:gnmelmé P henttidfiate the
havn\[r;[g a f I efbRMaKals it idossibd t6aVold tifeldpSeafanéedh thb EBIdY Béhtorul s (& LEREIR b 16k in-
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3. Démodulateur multiplex stéréo selon la revendication 1 ou 2, dans lequel ledit moyen de multiplication
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L al A (8) inclut un noyen de conversbn courant/tension (43) pr6sentant
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