PATENT SPECI FI CATI ON (11) 1 561 555 (21) Application No. 12422/78 (22)
Filed 30 March 1978 (31) Convention Application No. 52/034577 (32) Filed 30
March 1977 in (33) Japan (JP) (44) Counplete Specification published 20 Feb.
1980 .(51) TNT [err] HO4B | /10 (52) Index- at acceptance HAR SN _
NO SE SUPPRESSOR (71) We, HI TACH , LTD., of 1-5-1, frequency exact L@Q

KHz, @n, adjustnent is 50 Maruhouchis Chiyoda-ku, Tokyo, Japan,' a
necessary. Moreover, each tine€ one body corporate organi zed .accor
to the jammng signal is detected, the gate circuit |aws of Japan, do

vent i oo ot MR ENE gﬁﬂﬁﬁﬂg"éﬁﬁm“??r ded 561 555

dusat i onyaf ( _ “‘H’eN 8 t d22) Filedi30IMahsh 1988 hod by ' j anmi ng signal .
Ther ef or &) ‘l’" e 'é°“ A'?}E’FW?P(N? 5283459 -to be perfor mad(9 aEgsqunber of
janmi ng sig il 30 Mprchy 19yin par t i cul arly «described W4 a2\ he

unigt ti ("Plhe eriod of tinme of thefollovmng -

pi | ot sFSa. kel (,SHF ifiation published 20 Fite 195D The pres

rel ates fu - " V4 to-the parallel resonance l.ation

system. and Ho ”'atrat"f’"@ "é&' | y - decreases drastically.

an FM noi se suppf §B’r for obtaining an . Accordi ng to N :
i nvention, there FM-detection signal free from any Jarrm ng ol ided an
FM noi se suppressor si gnqg‘; FM NOI ' corrprl si ng

det ecti on rreggls: V\:g/l ch recei ve% 15 SEAS%PI?%Eusls?Rf or. elimnpating a janmm ng
signal a te eFIHIEA BILTNdofWhs-¢h g S ded in-a si gnal from
an PM det eﬁ cj,rs e '?z? alapang at hﬁ%ﬁ.@ﬁ ;[(a%&%fﬂ(ﬂ ad@ﬁ%‘%"‘ i55%nown
in the a{) t .lawsOne gt" ﬁp‘f% °t 7}%5& esm}lal(ﬂﬂdtﬁfeﬁl the gatk ﬁcuqiet ect ed FM
i s discl se@'entrlpanqrtwhsdh Vﬂaﬁr@’l pat 2 o eteamited Iperiggladfi ng o

which is cqify ll‘}lﬁ”i‘ﬂi’ye IS¢ llhﬁlmemod(bb'OS;ademtn és?ec veg?f é (g %"rﬂn?Pae by sal d
det ect i on_ memiofarANelas e BT 219 - bei gwaiberdet drjfdd"@cfac J ammi ng
re energ({ i cﬁqﬂlomrs&twbhch recel vesy tHE i time l$ hfaeh@e dericdaif @ithe oMheSi gnal a
gate e%t faent i mtloweialtnaub auvatcerxéJ lgﬁ@é or azge’pfe pigagion tghibeh i s
cantrol | ed Dy 0?;?’ ok latl “earese Zist GEMBPLE BEcul < jgnal

and whi ch icdﬁtecﬁsn i 15&{1?&\% o sub’é%vpr‘imrto Q‘le$méntﬂrﬁént5w|ther§t ereo

si gnal |gP1 al. a. capamtor |cf!1 recei g,ﬁpl% ediief‘@tt deaisgdiswmpressor

synchronl Sips it °f ﬂ%@% graming Signaf rameteci% ﬁn’%ﬁ.ﬂaﬂf'ﬁ e%vsa par aI el

inthe det redwa masﬁgﬁ) o t‘é"ll? cunntmmmsngﬂalme ?afft;';e :
present i msdm:llmd in Biilish P@&Wc No. Elen %‘ apce‘yﬁs 1195 K“!c‘éd)rFM:M St ereo
describgd T f e lclé'&ﬁléﬂlos eriein ulssg g°f{ﬁhlt: ssomralledii t, during
the exarrpi?, ﬁf‘f % e@ a la!rmlmg tl'eee mbdﬁsV@H Eiﬁn E:%ﬁf% circuit
i s disable rcum&m&l’mﬁéﬁﬁ kd yr’ﬂf §§§ttev\,hé‘?‘ tfni EM3@nal jthout ietervéiftibe 6f €60
j anm ng sﬁ' h'lg#ngawfim re‘i;ﬂvfs 5 .detd 1ﬁ1 ﬁ‘er(ﬂs‘ aﬁﬁ &F snnsra%%pfam tor

' hol ds , 1c eqscewesashmmtngdaawn i Qfieh 2 FM noi se
80 i rmeél ade nyncﬁ atgﬁcvihl‘lﬁ' r@%‘tﬁi dpralel tinjthe dﬁ'mrsag’sm?‘ di spgl f fal |
addi tion, mersignkiesl 19 KHi 6. FM lb, gfbepfﬂ%t’talm‘@dﬂdyl odk diva eamrs of a
si gnal ap ‘,‘I,%Fw° b this cient, dﬁmtgh&negaéxam ‘i et g?ﬁ gy o) ol 1 and
subcar 130 erpy3t jﬂ.é fgﬁﬁlﬁ“%“& i Fl‘léﬁblz sadybcamnimgdnew B8 whiteindenePSt or circuit
whi ch are qamitmdad:ldsn 2518108 sighy) LR AHz,, Figt-r s eﬁdBng et drchin@lidgfigds NOi se
suppr eSSOI"m§§f Iyj efﬁlegthel gatandrcu35ls p|sﬂ‘§mn%3"§ﬁéﬁ erred Tprapf ap FMmonset he9

ir allel g a.f“{% ﬁgt'a ¥t E Oml;lhovm Fig. 3 iS00 abad @S0 G LFYI t- As a
€

sul t 35 a ctrb@gn T‘e é?emusiemsimgs cinduitt lard Cdub&w.eﬂ affected
the | a 41 of 49 gHaICSrrd:sﬁorﬂ Qd) ﬂﬂ ;)st gE?s fircunt whigh |arg "&‘ﬂuﬂ\ﬂd dancircuit

T
bodyi ng nanfe c"_csg cfeﬂtl@cthedpﬁhnel SI gmg Pessﬁr sd;laml:l”t ﬁﬁ,wmg SIg " Mention.

In these ffg;wdeog, the "f f@ms at vanous patts of the circuit,
encl os#l Womhtherdétbugedc |ss§§1| § ?}9‘: andd@ s qwadneuxahmbbﬂylﬁg)nst ruct i on

for elimi igngls. | ndi cated at 1 | S ehdibsb b g [{
si gnal s, ﬁqﬂ ﬁ%b "‘%? fation fo 'lmltglem casn ﬂ:alfitn ham tﬂ% meﬂi’ 9ﬁew ce.
resonancereemfaﬁdu owj%ﬁe lel % mduwmatmﬂ ctrﬂmliedndadl cate '
ext er @alrnnneﬂase with tl&l ;glaﬁhgﬂanbep uEf? G4 F—rﬁﬂ fatmibgd ng  of the
portion 1pllo dé'F”ﬁﬂ thal p Zi;égd |1rswmqpplie| edn ;tagg E ?‘? ogs in which

the wit ha,fa BB & Ngh-accys feis tathril. rIarlles 22 lines 21 and

re’sonance
requency ln or der to make the resomine . and lines 24 and 25 are respectively

connected to- each other within the



pilot signal is mssing, and a high. accuracy 17 is earthed. Lines 20 and

22, lines 21 and and stability are demanded of the resonance 23, and lines
24 r to nmake the resonance
connect ed to each other wthin t he 2

1,561, 555 2 sem conductor integrated
circuit vice. receives an output of a constant:voltage'vavefonns Ato K,
of Fig. how signal «circuit (Fig. 1B) conposed ' of a.zener diode’ :
wavef or t various points in Figs, IA and 27, a reS|stor 26, the bias
circuit Comzr Lsi ng 1B _ 1,561,555 2 .

a' transi stor 3&mc&|duaﬁt Sﬁtegrat&!) cifauit rdevisé. stre)crewao a15 outpud nf El @nsthrﬂ-vol&gdet ect ed

FM si gnal |szfmeuiete K of Figd3cliew sigoal o ¢ f@ﬁ‘i@tgoPB mpoppdiof apgnesdiodt ed t 0 -a-
term nal I{Yﬂ&ﬁmmﬁé‘é?‘?é“’?s(ﬂ"mt%‘& égé’t ang; r2 sistorp ﬁégg{"}azﬁg‘ﬁ 'ﬁﬁz Ur.r enteds”

obt ai nl'ng t:he THerpctiad Ykt sgas ke coﬁie&@wagaammaedes@ r31.trhango st or
-77 and a usedipplig to 8 termirial 320 Knewn mcans Fee clateetondircuit eslusltsmcom@nt-tzﬁreent

transistor 77 "t" gv'ih e °‘Eﬁ‘af§“ gﬂ‘é’ guityco jstar-3L pnd 4 he .
current fr Omrece (# dk:_leown ?&E asig) d;lsg? n%{l;e lsto:ﬁ?nérle évx: eg‘%‘g%e up o £
a transistor dB&co‘e&rEMglmgmlresmsdeom . & - transistor 301&o¢ghrmmstbne825| gnal "vihi ch

i ncl udes a surFPmP"S“e slﬁ'iél | |T*}¢e¢lff€fF mp i§ whigh

bet e a1 O gty o 1 u,f s e Gy e ppEeEe o
hi gh- pass si giibearrikr zamae pﬁdtgg @he uafolfmdt Ee@rﬁmﬁlk thetdbf, AHPF
provi des di§ f dkimAs shows algwayefoineA melg%thKHﬁmcaﬂu baseslectoade of the aiansc.stor §9 80
outputs at a FS‘&F‘P“HF %ﬁ?ﬁ utinefudesy \‘fé’f"%"a'é‘lﬁer‘ ed s"’“ cuf

. 1 lI‘ 6
waveform A in’ 33 ﬁ € signhiNGE frm’smhéae 7@’ or ial hﬁn llaﬁgilsll'% “t) 64

80 conposite tBnogghad couplmglcuakekor 3a biisablbecomes lxbm}msedt 1€ potestial @sthei r cui t
consi sting 20§ ejqq 13%45 ansxstor base electrode of the transistor 6 fardewyr 887
llb

r—r

the capacitor eljetfgggegﬁ s thefﬁ%’“’ PrtEhE tt ed

71, this di ftfaﬁflﬁdﬂ'tl% ,s thf-ougﬁllthUIﬁfeqlidﬂé)O ls.a coupling- capamtor 33
to the base iseraninab $ to an -mssfl'riteth@untpotlentheaﬂetaitort kigcu) the ehisgiof ode of »

an enitter ?olﬁ ?’“dtal“a“ﬁ Weﬂﬁyrpassﬁ'ﬁ@éc‘“’é}‘e%a . 1@%1 # gfaﬂﬁed 98¢
low 85 36 Wm écﬁvéjﬁlﬁldpﬁ§ﬁﬁerQHEJl§AH§Fp|c %e%d’t@s hﬁngo EZE:E&B@dée %&?gn |'s

and theref or e ndncwltafh&mdcmvdknhmt et offic.differcatinl ohwpnts fobtheodifferentiahr ge s

differ entl rFlg lofrom geﬁ sisstc ?ult k) Dqt@n%lgﬁ |detact9vm4rswrgh o5t he.
frequency g P e f’m osr L AR c§ ' the
0

detector ci rcuedeweg fiEouppit lofs the CRZ ircuit Al reﬁﬂox@(BB |axma5¢n\g pmss ter
circuit trangerotnt J67ad which rig C?mPOS?'ES erP t!lell‘nSlst@s) GAHﬂﬁ 69 are

Dar I'i ngt on . B *‘ﬂ&gﬁﬁ éﬁﬂm Jﬁ%ﬁ’ Pn J‘P‘ei 109
circuit AHI3F: an QUEpE ehd/ tﬁ&@ d l&q a@ ﬂ@ p&entidl Sthél igdirgul t

whi ch recei vesvhidhe isd ebrmetted] totﬂle GRf éxmuantb:@knemutrgfmtescedﬁastmmalf %enent I al

FM signal frd 0“@ the PP ‘e“t th‘E he
det ect or  CigyCujbn t“ﬁ%ﬁ% fi °‘§5§é§, ra" %Eb %Eef ﬂ[—;-:mt 3 msnal

8 is deternonsidetit ba&ﬁoﬂuﬁﬁdoﬁxbﬁuits sigwhl ponanoaﬂm puf Sighial otumliﬂetenml ch
correspondenceﬂam th?a@bba lld-pﬁ seqa Q)SF%' ﬂ@é’é‘iwesﬂdnt orcvbtenmotR
et T IO LA (e R o
which is cagp high'S lafid T 8 Bm Bt@ﬁtﬁlshﬁrs

50 to 54 and rf&ausltmcanﬂﬁerttanaﬂ adndiea'rsmed ,at thi a¢rmirg} 8v¢mrwnhtthnelncremlm ect or

35 and a feed’ﬁ& Qqﬁ"’ FPF“"?‘?;} ;If‘t a{h?jmg:t?fr%nmstors_
63 and ' 64 ar ﬁ h1 ué?d mé 8 fhglil enc lﬁiﬁél t he

potential ab talﬂ&ait@lfemdﬂ hd fafl ocmenesﬁeﬁdxltﬁf tt cﬁEim:l theUkdllectoeciies af
reference bi asaqga ?ﬁgllaéﬁlN Wﬁew ethrrawgttm Bheo etrahvf by tr Z{Ifsg 63 rises above that

the bias potertd of tp %@ﬁhe tsgﬂgqu}? éh gﬁs %%fllter_
circuit AHPF cﬁrE@f{‘%‘p % %é‘%ﬁ ﬁ h e fln: h@a ult &8 abdohut& Ut - Of f '{'
frequency s8I eleteetﬂlgsurm ABDEire The eefbewlu;ncealbe-éﬁec mt exmmaABDETtdlaHvew a cLﬁOt in

105 out si de th’élub'éﬁ tmc g &igyal sho nafr‘é cbﬁh @re oRsp
ST e ::;’5:.5%%% S

anplifier ci I‘(Halt eatp@ditopm QM ha oﬁﬂbﬁtfdﬁ)ﬂie Kdtinig i S
sel ect ed. Spncdstecitohecntcmamm ay cem atdi natl B\é profied NS
l&

cignals N as ISR R Gy rRe R, ity

transistors 74igtentil cﬁem.sﬁomﬁoee FOSL Kmmowas GRS

"on". As a rewltrtans]stdneﬁgcahdamt irgxistor 1700 The e gue mesistarD aneﬁ?ﬁslnlttheammitaast t he
1

rising at 66hdrangisier 63t bigsed py bigs gifouit which |°?|‘(?Fe€é§‘és‘§‘?fs ang 8.0 trpsister | b¥s

t hereof, the active high- the collector potential of the transistor 64.
pass filter circuit AHPF delivers to its - _\Wen the base potential of the
transi stor output term nal signals which coincide with 63 has becone | ower
than the reference bias :




50 at |east the timng of the rise and fall of the potential of the
circuit, the 'collector 115 jamm ng signals N as shown at waveform B
potential of the transistor 63 rises above that in Fig 23
of the transistor 64, so that the transistors 73 The output of the active
hi gh-pass filter and 75 turn "on" and the potential of the circuit AHPF is
fed to an abolute value«. termnal '8 rises. As a result, the absolute 55
det®cting circuit ABDET. Thé absol ute val ue- det ect | ng circuit -ABDET,
delivers a 120 val ue-detecting CIlI’CUIt ABDET consists of a si gna{ )mwn
at Cinp3 I ch
IS . i nput 86 hgnial babe elBetidde basddi byea Blagh- passhodn bj‘z QﬁveﬁﬁﬁmSﬁﬁlgOﬁ thé ansi stors
63 and 64 cirquig thcw gradectrmfuhq rew2as calleotpn netentiali nf tran$t0r6 8to 69 and

u;t;;‘gr

na

0 cte S S

7ivand a -“tg, St e G giEidatiet ot ng 60
det ect ®r  Gurkeathrins nof jderintistgU &ﬁtnik ngb 8 is
suppl i ed fré@5ther dtod¢-e¢rm¢<3ed Tﬁnﬁsﬁor?&) anchneasd tpttbc eolﬁéioacld;t@ﬂe oftthe a slice

Cibr Cui t S‘E‘K‘th‘ 158} istor 93 "é’&fﬁ&ﬂ' °‘a'§'b iSfor the
S i e i R ?ﬁ“ b i

circuito i 5ot6|€tﬁpﬁ61ﬁdhd) mifbes(diektrode ﬁfQﬂ&)O&Qﬁ)eﬁ uré r@dMmpEdsation, 8&1 ta0 zen

9’

‘t ransi st oFraIG ﬁﬂ:ls ce 'ésb gfrthémagsmh da | Aceqrdinglg, tthe 93!gh¢5h t he '
em tter- E:f éonm é% g&é%s f@lﬁn mt{m vg{g I ed
transi st O&Snsé r 8] J'ase AL ctaﬂa ircuit.

1, 561, B55transistor 83 is ‘lower than ‘that of the The s:gnal at 3 pBist i Figs 1Bdse 88| ect rode

o A L e I T e A 0T

di ode- connecmehc ofaihsi jafing digaal, tbeceiﬁa&toﬁl gionpeieegroud tianltie when t he
t enper utl’enscst gg%mtthqhofm%staw,mddbﬂspemlt:lal at lhec@ll;ttllrldlsgqmesmh 1#as
detect ed LS pochSPHE SR R op S FRR, Jami i
si gnal.. Ansealt nd'te fubd SFthd véif I Ha tHeNEapdide 906 Q8 G bR

t gansi st odrops) the:u-ammrsa cbmetslale attainé e When thé gotentiad eat othe trloint tmrlraugh t he

o et MLl A i s R i b o5

t ,ansi st Oresisth @laﬁtﬂ@li‘ettl"dh o187, Tl utﬁuansevsltsabnas% ‘BECEI Vélaga WHids is and 101
connec ed curepslt di ol e sonsfapi:cugrgnt cEft}tnehtwrwat hyrthe h@aetwtlﬁﬁewhleﬂ Bsanraqode of th

t emper é%'ﬁ‘é‘&sﬁ“ %h@ ‘“‘éﬁtﬁ B " ats tgﬁf zgﬂ%f? i‘t’?od" nbase of
the t ranstlﬁ fahsist tran N:h the tnta $istor "st%te iased with
t he resi sgbacc%mmmttednwdslgqablhamau thd: any tHaegecapdrbde ot the oabaeltorr lﬂdes of the

bet weep, i t inal & ned by
this vol t gt tﬁﬁéﬁﬁi‘%ﬂfg‘; éal.feffﬁé ‘B’ﬁgﬁ e ﬁfﬂﬁ"éﬁfaéi ﬁf"mﬂ b ¢ gimmg ircuit.
15 tranSblﬁﬁaﬁl’ t083e IhSndlél!\(V&lie i ﬁ%ﬂl Qé ﬁt IinF 3Sih9'9@bnsatto&h¢)OI nt Hin
Fi g. | B i ter@ipal8ragshowgp howa rpy lkwewarfeﬂona in I‘sg,l

h t
t hr Ougli]o aa?qe f.et%gctggn aﬁ ransistor Eij p et pqa?ﬁf rﬁ%f:@% raﬁle 105
base-e tﬁ" 5 [k{' Qalazﬂceb&l g'ﬂﬁ dgﬂrlt &h!t&u efl Vol tage
dr op of t ke stweaa&l ¥ indicBdd atlChin Fig# , cinqudt| SME' e rSelsmst oigserldh‘auland 107 and
a the abs ’e‘t"éf ‘[Ség Weswﬁawq ﬁﬂ:fe's F"sa 98 o?a} fe ground
t hat tb? nt Sint fradshol B 'S g §1§T‘hﬁ§ htipl at the
point H becma b3 the¢ ghaveford 1ii&'~ﬂ$BSii Olev élV,ll Snle[fbnhﬁe s1§n’il' a@ba’tng at V\hen t he

pot enti al Slmh 9Wl!
trane o R A WA TN o <o o
aﬂesh ns

beyondsg hwsuan&le abye ANl e kD psindda il kb h Sigdal arlged
drops,; thegatdamdi lBFur3Bt8n@tJmstosb"44yo ashcmnm thd/hmfomel Etge&t ial" at the
point H A& en?ﬂbedth

tE aa a | ow
p&tenti al v lS!hO o‘\aréta@% gnri? pom m t gltl%{sﬁglsinigﬁﬁ he balse BQE'}%E‘her] for the

si gnal 55 b)tht hn is smﬂwrt bgt arhefcmfn G heFigr hnmeataﬁsisuﬁ 28 i neunatdeb laronstalte t120r m nal 9
is deter ltqb}éwbtc Fls‘ts@tbla?;w resistor
o ano"t O 0s SRR RERY s SRRl S 50 W
i's Currentappe acrdss aceﬁt&bm turre %rcﬁttktma@eﬁberoa ae rt gapaci tor

106 whé@&h |Ps tiansi@or . 98 omeqws ithg tcrmntahe trans@msl Bf.otemperaturet com@nsatlhie Bar ged

}aﬂ% n th onn cte

state, anit m:flterﬁ? cﬁg‘ e,st e,ofth ou a axz esxs ﬁ133 P :l’t 2 mgtﬁf' ect Or
current ofesi@t bR o MR BT Goh 62308 skl @adel ansi st or
85, fl ows“bf® ihherrésbaxﬂsneetvmn tHRufrent anhiemltet Ipethtthamﬂ nsatyobecdxﬁe zérgot N the "of f"

st at e, 684 thecroint & pigthe eurrant Miligg gircuis; gna«tvetseble#ed ain treseonseinte ¢heafdeye BPored in
t he capacitor 106 is term nal 9. di schar ged
t hrough the resistors 106 and 107. 35 Si nce the capacitance of the
capacitor 82 In consequence, the potential at the 100 has a
sufficiently large value relative to termnal 12 changes as shown by the



signals to be handled, the signal at the waveform | in Fig. 3 in response
to the termnal 8 as shown by waveform C in Fig. 3 signal shown by the
waveform H in Fig. 3. appears at the termnal 9 with its anplitude__ The
out put 'signal of the integration 40 remaining unchanged The transistor 84
circuit INTI at the terminal 12 is supplred 105 turns "of f" for the input

si gnal exceeding through a resistor 108 to a Schnitt trigger the slice
| evel -[e@ indicated at Cin Fig.3, so circuit SMI. The Schnmitt trigges’
circuit t4|ts col l ector current becopgasl%s shovvn SMI' i s made up of
transi stors vef U|1||L/T|r

-J:G-Q—t-o—t—t—&——bﬂy—wa '
resistors 112 tatentiad akihe (}lﬁ;& bé&ﬁlt ) m are gtosl?; “E‘??I‘Jl%c;l’ ib‘current ‘

y
of the transi st,,@%";gén{,‘g “&m 'e;s,ﬁgkmgytgcu otﬁ;ggﬂ,@glm
shown by the Wahesighaishbvi By bgfav rmst in [Py eltle {meram}n aﬁdte[gater anﬁmr tslaes srz(()gn

appearing at3 sdpfei @tlecm; WW@H HSiS@r dimjte °°°9§ igagls 1
and delivers a §iiff E?&g" tﬁ efige i N7 ﬁn rec &e the
by the wavef or i vthlibhﬁd ine@by e. dgmt,ﬁ Ohunﬁbtrrroerdmrﬁm;i h@falscmecubicxt e

al so. supplied cbetlmeelnoaeﬂref the elmactsst 165 01100 ét%loftthe%hesi iigger cifqyit SM T, Andy

¢ Ol ! ector c m r eleme "“"’“‘t CS atozegl (F ’?e: Sl$ﬂllﬁp ansiéﬁl:llfe@é?é@ r‘tgélal'x? ht‘,ﬁe

signal 115 vva egﬂ;a{na -all & |tq,,es rom a’tr 3peratfon
waveform | in “gne&ngnblemd&s ¢olicrorl eﬂeaf:(ﬂé ,ofl t TFE cﬁmdmm tih mch'atgad durmg'lihe

signal at 't p'm fenspar s128, ipsipndied ¢ srl GW‘Yh bt transisor 409 & thahe
through a r ﬂ‘ﬁ %; tBe Fﬁgelﬁﬁé"é’e %Et‘?o ‘fp%ge}céﬁ"bfhec hin eﬁ‘t‘e'f‘h %ﬂg

at a poi nt G i N THeIgate fekriaeot 3360k phd8 inTihe emtt a6t Gighe Ghipafr 1

i s shown by waveffdstate 6y thn high ggtexﬁlal af e pioing n Sres dischateR @ ﬂt@ugionhwecetsetdrrtldsa
constant - 320 JeAnddn B pemrsaichy (hlovepienial t ghrinkale preiods ip Majen the pnsisioe o
circuit whic reﬁe'%%eqﬁe&'ea%fv%é aggn-Mr+ | Qbitdot AHRL §pr& 9 ya{ds'd QshB\Qnt he

col |l ector frombérhmmsonsttaﬂt tramBistioAQ E36C | the Uiby_tieowgyefosn! EourHtgeat of the

transi stor 95deta°"9‘bF Eal fmﬁlmulﬂ, "§t°6r 'qlgoﬁdtag eof Zthg o :D&_Hl te127s and
appear s acr9§s n¢d tlme after mé' Qll n rHl)Eii 6&1 f%rg ﬁ'l%taj g4, o
a 60. A tramsueatdar the! REiinge Sighdl Qantl 6§ Mréddlor 120F FHeItandi sﬁii' ma in theergaer at ur e
conpensating Hglyepd Fct 'agemmr Stdqepf ﬂresnaaﬂswr tebbtlmetbnpqrhés ipawbish thte rve!tam stors

131 and 132 co g&% ZTlllt l%g& Et rcfgﬁcgr%:t? g?ai‘; er?o fgg hr Oth ¢
a and a r eso StRe lt c osedﬂo}‘ hﬁfstol% .ﬂi Ol o drdd t! e | S5 0r
98 turns "on" a4 and h:epa;crt@m sZOSttorZO&,Z 8nd sn sease ofn, ra:hming s:gmal dfameeshot ‘bt bdse i n

correspondence ﬁf girpuit com °f isistors; 209 Eh°f °2ero or.
65 the point éﬁ ﬁéﬁgﬁ?ﬁ; T&'F g C IBHI t;.’;;;gt d“’,.:rﬁ: :
response tosst hﬁq dﬂw highs nough as not to affect Owing to the connecnon of the transistors 100
1,561,555 ~ the composite signal. By way of exafn wEoﬂlenﬂ? fo 134, atq?liwméi trerzl ﬂamit hat it

"M

may transferr tlgg)f“"t“ﬁ‘é’y selggied ip approxgmgiely | c 2 555(5

response to the T&onﬁalauwstwpﬁhori&wsort“m fona FaHtthal at
t he poi nt J40| nequéred Singg hbwever theigte wherr the Accordr n to th| s -enbodi nent105t he

si gnal shown b;ﬁatf er‘%ﬁrﬁ s ‘%f é&{&er She he A @r}gl xﬁgggir gurrent
transistor 136 ede cte ls ﬁ@t %hérs%r%@ re bibpIidd 8 or9i' mted

ast ot he succes &emaj 3Ngah g :&ﬂ,tgﬁa | fwing 763 the 8 of tle&u&&ntadiluaw:mamt Ehktefdre,ad t er

the detecti h delap q!salsbtomtlc nehis {ilesr citppit daky gasd) where dbe janingng ofzna!Shl@Vf ahfh ng
otonel and {or DI Zggsrﬁmr‘fr i e Faree
tinme which is Bdn"BeNRdl 184 bfiht OBigndlt mg amrwﬁmsltﬁﬁgé
capacitor ci rcu“ltbr ¢1 a}d@ﬁ of t he eI errent s clff tsonolaiodutésg bpfth¢ lienmiogni t t _
trigger circlit i eipnals NoppdNot peenfromdbrprit & WP a-

1S C
d t 1
resistor 120, ttﬁ".% X 'i%f n§.°2 \reu‘ii?ﬁsr&‘r; e GuE LIRS ddub01 kL9, and
it lies at a hrrgh Duriag thetpeficd cf ke &ﬂdsﬁ&&fac@puae ot Qransistors 3%t canidi ako at al |
otheritimes.  the gate translstor %%r £ icanp clt¢£1é3 ¢te¢1t in I%ﬂt!‘é'lOPefe ftﬁﬁ‘" afiase t [gde *

of The Céﬁaé&%@fa&l %etJ ot mﬁ:ﬁ%hri&%ﬁ khﬂnal s::;si st or

suppl i ed throug ffasta Als sesuunt b
135 to t he basetemin&vl:t') rbwmwﬂevand ttle rarﬁmhm ‘tcbupling ¢apaxitor 143. Asrexmlheed abnffe st at e,

for ‘80 tra iggals g_sggown by the waveform Kin'Fig. theperiodd the
[err], [err], ang F@ase GifeRt t}feaﬁﬁx Ofig, naly 3 ;_e CUt ls de er&ﬁ?ﬁ% h@l‘l oe} Ensmtlj {2]5
Char ges stor ed arpﬁeat-hnesmckaon DA, shdrt. Qne, Ok f thesiﬁtaztraldn)c:remthm | agpth INODX. Ehiis i aI of

the point are sgated |tr§cﬂrrm{ ]tsh tysprsh I“ fie ine §F ‘Pfcgifﬁﬁ sﬂlbst@ﬁélyl "r! e 06 '
;E at ﬁebgot h%Sl dﬁj @ﬁ?ﬁﬁ:’ ]aitectg?}E gfﬁn?'lé(' ?iblér 'v%fglg mLé?f& sgm 1 a‘i)r 1380'6\S
aresult, the '85 In consequence of the "on- off voItage of the

capaci tor . 119 varies as shown operations - of the transistor 136, .the by
the waveformE in Fig.. 3. detected FM si gnal fromthe output end of The
vol tage of the capaci tor 119 is .




the active lowpass filter circuit ALPF. is cut applied to the base

el ectrode of the 25 off for a predetermned tine after the
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t hereby prevent the tinme, the pilot signal includes the jamm ng
transistors frombreaking down signals_ but there are al nbst no cases
wher e This enbodiment is of the system in the pilot signal conponent
is lacking. which, in order to reproduce the 38 KHz- 15 conpl etely over
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gate tr ans| 8t ar 138 _receives the 28 KH»S ‘ajs_ﬁnaL of the circuit Ther eféar e,
even in the per i1 Grden. tovitimiththeé heisel #¥el innke SUPPAn &M héie supdressari agenading ® a20 i ne
145 gate tran l}%‘@ :J:?g;iﬁi%éhﬁé%“;?ﬁ E“,Ear?'ii@? t'a'ggfgr:l}a%ﬂgé}"gﬁg‘?qg{ ef S
si gnal toalr&ﬂ g @ﬁf’g {i% of i gnal
85 By way Of ezea,ma &eg”egtertrlt‘econ ductor ihc ednwnélkb&uﬁ;ﬁeﬂrweebr&lﬁ@ﬁdcast

signal, so inte rat ed cr rcurt of t r ade nasfsim' LiAvhereimtise output sthbgfrsalderZi:an
y (o 3

be reproduced e s 'ﬁ%‘ g
D ebenee of s A e bfds gﬁ"&% R ok
signals, and sBM Etgtat an ) avhith sdeeara iaﬁfm-@hamea di ag ram of the cr rcurt
"HA 1156W10andg:1abheﬂ&s eeqc‘tieétﬁil@ lg FM “°lse Sggpfessm C% t bnal
clcut 1 Tot LGt S S T e TR
present enbodi g&dttion  means,; - and: ‘subcarrier lllﬁdﬂﬁﬁeﬁl tzlae rﬂﬁaﬁbmlngrﬁﬁngst can be
repl aced The sramtaubn cmcatnhewlucju bqen? aci t or vvrth f or exarrpl a
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meritorious iin that an 35 The ot her termnal is’situated within the.
adjustment as in the parallel resonance 100 seni conductor integrated
circuit device, circuit is unnecessary and in that sighals and is .
connected to a stereo denodul ati on stable against disturbance such as '
jamm ng circuit or decoder of the switching. system sr gnal s are gener at ed
because it has a 178. . : : response . :
characteristic to the disturbance 40 A si-gnal on a term nal. 148 g
connected to |ower than that -of the parallel resonance 105 the out put end
of the active lowpass filter .circuit. circuit in Fig. A is supplied

t hrough a This invention is not restricted to the coupling capacitor 149
to an anplifier circuit arrangenent of the enbodinment. By circuit which is
conposed of resistors 150 way of exanple, although in. the 45 to 152
and 154 and a transistor 153. An enbodinent the signal fromthe termnal 5
110 output fromthis anplifier circuit is supplied is supplied to the
circuit 147 for reproducing to an input termnal 166 through a coupling

the subcarrier, it is also possible to supply a capacitor 155. Fromthe"
input termnal 166, signal to the circuit 147 through another it is
supplied to a phase | ocked [ oop which i's lowpass filter circuit which

recei ves the 50 conposed of a phase. conparator circuit  signal fromthe
termnal 3. Although, in this 115171, a lowpass filter circuit 172, an .
case, the nunber-of circuit elements anplifier circuit 173, a .
vol tage-controlled -increase to sone extent, it is easier to adjust _
oscillator circuit- 174 and frequency a phase shift ascribable to the 4
| ow pass filter -dermultiplier circuits 176 and 177. A 38 KHz- ~circuit to be
added anew to the phase shift 55 switching signal’ synchronr zed with the 19
of the signal caused by the delay tinme which 120 KHz-pilot signal is
obtained from the. has been obt ai ned by the active | ow pass frequency
dermul tiplier circuit 176, and is filter circuit in order to elimnnate the
supplied to the decoder 178. The termnal jammng signals with the gate
transi stor 136. ‘166 is al so connected to another phase That is, a
subcarrier of good phase is 60 conparator «circuit 179. The phase

obt ai nable. An anmplifier circuit indicated at 125 conparator circuit 179
conpares the phases 149 to 155 in Fig. 2, can be dispensed with in of the
pilot signal at the termnal 166 and the a case where the |evel of the
detected FM 19 KHz-signal from the frequency signal is high or in a
case where the signal dermultiplier circuit 178. In the case of the |evel
requrred |n the phase | ocked loop is 65 stereo broadcast reception, it~
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.6 In order to limt the noise level in the’ 2. An FM noi se suppressor
according to 20 signal to be inpressed on the termnal 166, a claim I,
wherein saj subcarrier limter circuit can be |ncorporated inaline
regenerati ans is constructed in the extending between the- ternminal. 5 r\
and the f of a phase | ocked | oop. 5 term nal 166.
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