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Figs. 2 and 3 show circuits of frequency nodul ators in the enbodi nents of
the invention. In Fig. 2, reference nuneral 11 denotes a transistor; 12 a
transistor; 13 a constant. current BROBSEIS31B1 a 50 | oad resistor; 15 a | oad
resistor; 16 a feedback capacitor; 17 a feedback capacitor; 18 a feedback

capaC|tor 19 a feedback capaC|tor 120 a resonance coil; 121 a var|abIe
capaci tan dransisfop Ei%a“d f?"SFﬁ%c a HE?"fQ%‘gaa' és?,’lﬁt
124 and 128 g i’t §°n§ a;; g $£3/\érba Eeet'a % "rffe"b“
gef eLence gnsn 15 @@ere'g of geé f'eggngnce%? aégact?\a 6 01? e?ap%a nce dlode
 the tha m&% of sl o 1 41 o S oot ond o
transk/ OI’c§’l ’npoﬂ epﬁaﬁal ohé&! ndrm Q?Jso & o{?'i‘ﬂs

of the ”%ﬁ'%ﬁoﬁ& of tﬁe &o&e%@% eétéh 16 A UNEHSn Bhiht'd e
constant Gyheil. c§tﬁé&’e§@ft vdn&blé? RRsce oS PRy 2 %reCch&&Qd %Eﬁéa%@&the?'& &

ref er ence nRaligioh kighal 8 @pghbd asTehanmsaﬁgaronﬂ-élwnanace RSfahcRbh Shitk YRRY cathodelol @6 T OF
of the for a&fable kapacithdcoditides1 20 QUE 12250HBNY of 1S BEs8IBibs sistdrN4 & @8rin8didd to & blss of
connect ed tieatansstdd 18 Ol dn@ of 16 basb biab @esBtor 12568 céhnetliel td hd bBsb df e vahstop 2. iRe and
t he power otheyabiy/oftherresisicns 124.and 185 afecrpakidaied carainlyitd s powbr scared 138 ar e

connect ed i rnTheemperetonanicthd hiepperice dnddaiatorcennsttubled @o Intestihal atwire Whienoivr engasebed 11
and a bas dereihbeidwevith refgrerics toofig. 22. The feedback capacitors 16 and 18 are
connect®d i rFirgtes base biap df thendierential appiifieiie supplied frow |thecowerrsogte 126ahrough theiresistr 12
and a basd2ber i eanglp icwrant whigh floms dhreugl thg fcoliepter-emitten pitptitscof deih fransBrsali dndin
anode of t1RdS ganibyMeconsinrbrurrent seuecods gerba fgedbackjoon isformed R the dagdhagk eappditere 18 on
poi nt of h2 feecback caPaC|tors 17 and 19 Th ot her end of t he resognance

coil « }_}0 i 2 t'@ﬂs'ﬁ’l? 5 ‘?"8% aﬁ‘lﬂ"@h’f pltag O{Q °"“ des of af?ﬂjd"":@e
end o

f th
di gde 122 odes (':r §I‘gh conne erles E%%g;g ﬁ,&th§-6
and 18. |to‘|isq rl &Tgﬁ‘ﬂfﬁ fa% s nate An
connect ed 0¥\4|| i g %r @aah&'a oﬁ en rate@plm .% 1Q
Vol t agesT R Todibhck cHiaBitfs 16 dnfl 17 alnb'%tfée‘aﬁhcpeé .toe 1ata 1&5} vttua
vari abl e GaRaChkipeansy.di odes 121 and 122. e end of the base b| as resr stor

124 i's connefhs®ddbdek &éaecnaaaeaﬁa‘wtd?eeustaé @ Wolakeh Mo cbdplind BetwaBh the Asodah® dRaiQn®| as
resistor iditfefonfaPamiifidr @AY ey fultfiorldsds Qlembriieiof defonthihing M6 livedrity Thike BkddA lof BE1AS
of the resédkingIreduédcyverbus thd cortrdl VOREYB.af aaiteandMbdulatol @hitH@sald R & visIBdISiGA,
126. Thee dHadinedrityCsxertsfa kailge iffloantel ety camialth@inbnce Giysdl idifferbatizl gaih 4ne el diffeastitial
above wi | Iphasewf the videssigriab &tk tepaditancedfahe fatdblckroapaeitors tieant] 09 faregseleted fbbhave a
First, a haseeofl§ipkdo adsurt lgeoddinédrityr @mthe atherchand, ivo variableapagitapte diatie$ 123rand t128are
power sounugsd td Rppreserhighdiequeney distasiost or 124 or 125. A constant current, which
f1 ows thr oud depraibedoabpyee aqgerdiagfor theepmbodimingi thesosgiflating vdifages gensratad by shelrgsopgrge 12,
i s giveh Bicuithare gepijad tfhe bases o fhe tepiistee 1 and 3 whigh Freéewamd in @skifereqtia manRar by
the feedb kfeeéjt?%?qp d$ tormed Wé‘ef@db%éa%tetﬂ 18end 'sat' thp sprae %Fagg?ﬂeﬂva&e agd
cont rol vdpt °Fr°?ﬂ??'l°ﬁe‘8ta€ﬁ’h‘?'i‘%{“9 O Sgne ﬁ’@a‘i‘}%ﬂ"ﬁaﬂ‘@s c "n’@°"éf 8%‘9‘56'9'13?1
@22 @ g@s""[’)‘g‘:ﬂ? :g)ehyt eég“}'%g?f‘ﬁ eag i ?@; X ce?é;fx:; gefors 11
det er m){?egf varia %ﬁgtfncﬁe di es 19 re vena alo %g:ﬂé’&cff Ve
corbi o 2'3 Ll
capaci tangean&ecgg §,e,r| e ween f“ne
junction point o the feedback capaC|tors 1 t he JUﬂCtIOﬂ poi nt
of the feedback capacitors 17 and 19, resonate An OSC|IIat|ng frequency is
t her ebyssdeci ded and a bal anced output is generated. The | oad resistors 14
and 15, 25 the feedback capacitors 16 and 17, and the feedback capacitors
18 and 19 are selected to have the sane val ues, respectively. The feedback
capacitors 18 and 19 are used to weaken the coupling between the resonance
circuit and the differential anplifier and they function also as el enents
for detsermning the linearity in the relation of the oscillating frequency
versus the control voltage. In a w de band nodul ator which deals with a
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f|requency di stortion. As described above, according to the enbodintnt, the
oscillating voltages generated by the resonance 35 circuits are applied to
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whose phases are opposite to each other, are generated at the respective
collectors of the transistors 11 and 12. Since the inpedance of the
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As described above, according to the present invention, the first and second transistors are connected
in a differential manner and the oscillating signals are applied to the bases of the first and second
transistors, so that the frequency modulator generates a balanced output. On the other hand, since the
impedances of the resonance coils can be regarded to be sufficiently lower than the impedances of the
45 variable capacitance diodes, the frequency modutator can be driven at a low impedance and all the
modulation signal is applied as a control voltage across the variable capacitance diodes. Therefore,
frequency modulation can be performed by using a wide band signal such as a video signal, whereby an
excellent practical effect is obtained.

s0 Claims

1. A frequency modulator comprising:
tirst and second transistors (11, 12) composing a differential amplifier;
first and second load resistors (14, 15) inserted between respective collectors of said first and
§5 second fransistors (11, 12) and a power supply terminal (A);
a series circuit of first and second feedback capacitors (17, 19) inserted between the coliector of
said first transistor (11) and a base of said second tfransistor (12);
a series circuit of third and fourth feedback capacitors (16, 18) inserted between the collector of
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first andmtranm stors (11, 12) conposi ng a d|fferent|al\h~f~|—er;,\
first and second | oad resistors ( erted betvveenll

collectors of said first and 55 géﬂ)?og ransi stors (11} mm #"W”[
supply terminal (A); a series circuit of first and second feefbatk »
capacitors (17, 19) inserted between the collector of said first transi stor’
(11) and a base of Sahplksofl Valuessbfir Cohppnents @lienerctig cuit of third
and fourth feedback capacitors (16, 18) Inserted between the collector of
EP 0 351 153 ‘B1* Exanpl e of Values of Conponent Elenents oad resistors

14, 15 ---/oad resistors-14, RHO--terrir--Feedbacik-caplddis 16, 17
--------------- 5 pF, Feedback capacitors 18, 19 --------------- 5 pF, Base
bi as resi stﬁ'eedmk rEpacitors - 151-175-k[‘er‘r‘]— ~CorrstantS @+ ent source 13
--------------- 4 mA Variabl e capacitance diode 121 ---MM 334B Products of
MATSUSHI TA Bpedback capacitors 18, 132t--==-pnr338-~—ELSEEFRONI CS
COVPONENTS CO., LTD. 20 Resonance_coils 121 123 ------mmme e e a - 18 nH

Tr ansi storsti‘?e pias resistors.124,.125 - r'ﬁt'é'g‘r’at"e‘d"msré‘tﬂ't ed 25 Power

supply termnal A ----------------_- 5V Power source /126
--------..-Constant currenfe sQuE@e| 43t Rs-enbodiment of 4 M present

|nvent|on shown in t [ e cir :

capaci t ance ﬁﬁ&dﬁggué%eﬂﬁfﬁiﬁF%aQ% % ﬂagoﬁﬁécﬁﬁhaﬁ 3298t their
cat hodes. However, ﬁ% in Fig. 3, 1? is_al 3¢ RA%S IL'wf~é§uct a
resonance circuit |n a hahner such that %e respectlve .
vari abl e capaci tance di odes 301 and 302 are connected t er a
junctipn point 35 between the junction point of the feedback capacitors 17
and 19 and %$y§1 oife V& aphg capacitance_diade 3@l g connected to
t he ground t roug e resonance coll 120 and it is sinultaneously
connect ed t @ heikass-HPf1iherdransistoc_l2_through the fregdpcdedaapaci tor
19, and a junction point bet ween t he junction point of tdig-dgeed@ck
capaci¢ors 16 and 18 and a cathode of the variable capacrtance dlode 302 is
connect ed t poiied SUPBPLY Lt Biial R +880RaREE-68--~1-23 DTI S¢

si mul t aneously connected to the base of 40 the transistor 11 through t he

f eedback capesierorsckircesl 2k se++-bed-above—aeeoradi~rg-t-0 D SPr esent

i nvention, the first and second transistors are connected in a differential

mannef and t he oscrl ti o the t t
ond secong s b Sl IR T b A SRS S IS sk
bal ancedc%) 5 ? ru ar}gs% q‘g‘@cltcm?ﬁl sfer Qbh thEEthé RIpRBRCE
coils cag gs £f%§@ Lt Qpa %n% e§ I3 bl dY 302 UL Eonhdb@ Wit %aétfr&ﬁdail fimstioR fpoihth €
45 vall gﬂ :fﬁbﬁrf? Soack (bBacithrs G BRCHO 478 dlehiAddelof tha Warfible digaviiiceat a
| ow i npe r@&lﬁﬁ)ﬁ@ odt e FRUNY tﬁiohéinhétegdhaﬁce icSil Fo0Rhd BR sisulténeb@ytdomectsdlot age
across t g pasd drad fanSi@braRl tﬁr@rﬁbﬁ@héﬂe&iﬁ@& capdtitdrab,0dn@ 2 jlincs PRIt Yetwasd tegitriction can
be per f opsimtorhie Watinigk Rapikities PREAH 38 @Rkl cathody SiSthe variatie ccapiciaved diodhS02iBy an
excel | enkorpécidd! tb @@l grétintl @Rdugh she GlioRdnbeE cbil 128 andGt @isimBiltaheoubly feomgetehoytheniage pbfat or
CONPr 451 B@ traksistod i1 Miigistae adbatk apaitetidr s (11, 12) conposing a differentjal
anpl i fier; Asidesdribahabogse ecacting dethe peaséns invengion, e first Bd Jopand teesistaspargeenfected
respect i \nea clifletestial @ragnepfand diveclogcillating signals 38 applieds tochp Pages 01 s fist and i?E°“d12)
and a powensisosppt fhat the rﬁeﬂ@hcvg mydulater generates g palanged oysput.1Qry e °Qﬁtj“a§@c%'r?a the

f eed back innggRncest efrthe resqnancponoily pagcket ragprdsd il SuttigiRatiy: [gverdancipe (pedances of the

variable capacitance diodes, the frequency modulator can be driven at a low impedance and all the
modulation signal is applied as a control voltage across the variable capacitance diodes. Therefore,
frequency modulation can be performed by using a wide band signal such as a video signal,_ whereby an
excellent practical effect is obtained.

s0 Claims

1. A frequency modulator comprising:
first and second transistors {11, 12) composing a differential ampilifier;
first and second load resistors (14, 15) inserted between respective collectors of said first and
55 second transistors (11, 12) and a power supply terminal (A);
a series circuit of first and second feedback capacitors (17, 19) inserted between the collector of
said first transistor (11) and a base of said second transistor (12);
a series circuit of third and fourth feedback capacitors (16, 18) inserted between the collector of
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sai d first transistor (11) and a base of said second transi st

series circuit of third and fourth feedback capacitors (16, '1 i ;ﬂ]%ﬂ’ﬂ ﬂ””m
between the col l ector of |5 EP EF®3511153 Btai d second transi stOr ¢

a base of said first transistor (11); first and second vari abl e capamtance :
di odes (121, 122) in which respective cathodes thereof are connected with

each ot her aﬁq'dsgﬂ?"‘&ﬁ@ﬂ'émfdﬂ?):?eﬂﬁbqs?Pfﬁ'd\?ﬁfMﬂ‘f‘t@(b% aci tance diode (121) is
connected to af"F*lﬁ'i'étsP‘E?ﬁd WH? cgprcitgage fliqdes €21, 447 '%E‘Eﬁfh'asﬂe@@ﬁﬁm% 3?,‘|af‘brs

(17, 19) anﬁ%ﬂ?"% m?ﬂ B‘i'?oP Sa'd f"st“afiﬂa ) ﬁgg{fﬁ g 3&%
(122) |s co (‘%P

capac tors ( acn%;c? idie %fé 'Bﬁ%fWE‘ﬁedcﬁlﬁ lug ?b?mﬂﬂnsﬂ iy é’"‘iﬁ&rﬂf ar &0

ConneCt ed t O 1 §?I I"IC% COi? gt»%(ﬂt Sne S Iﬂ'%pGOFCO% SI % %Q%O&;I qugd %ég\;a}labqgld

the other eng ﬁ éamtaag
second resona‘r" ey Jere %ﬂ%&f% s bl i  sahsle
of said, Secq}aﬁabﬂe apacltanXéatiléo% %) &a%%khre%ﬁ%e ) théBfdrehddSofthtifpoirgNd
thereof connecyrgbid @ nMddfatioR 'sBh RCRHPRAHS tel BmBPL bamode WAGHR loNsaf B 8bdoRd
signal is applidoRcapaitdnbe>dicRETH2A, 28) AacRcilldsHdutgRnsighals SR dhtalned fibm & despEsticnd
vari abl e capRidciortf Saidiirt@adsdcdndtransistodd (11,ad oscil | ation output signals are
obtained fromthe respective collectors of said first and second

transi st ors A ftshpenty inodulebor canpriéing:r equency nodul at or conprising: first and
second transi sfisirapd gectind theRsistars (Ih.012) coqpesingi of diffiereetis areglifiespl i fier; first and
second | oad r efiistsandrsocgnd 49ad rBsistars §ldr 15 dnsbrtedvistweon esprstivei opliectors| of eseip dirst and
sai d first caeePndtrensistrst(ttamdiand apaye( supply eminah(ff a power supply termi nal A);

a se(igs circubsorise cirquit ot firgtrand secerrhfgedbaekisageitros a‘t?? t"FQS@d P&“]’eenlt% cqliepics

bet weB?t he %ﬂrsetﬁna'ﬁfordﬁ)zmabase gfa’P'd spgopd; yangistar{id)ist or and a base

sai d second tréﬁ%’le cguit ’d a Rdb kr°EEﬁ°‘E°’§)f16’tW? F’Be"ﬁ?'l °"f”?ﬂ5‘rtf'§1°‘1"ﬂ1”§m950k
capacitors (S8 trangistar (12 ‘ﬁ% g %5(') O %

transi stor (12 8 33°°8 g riaglp cg?flc g oS vér’% (%scgnp%"ﬁn; 01;3 ‘;:z 1 esktn' eoéond
variablg cary c{m ot ety E%fﬁe S d e
are cornect ﬁgi?ﬂ sé tMr@rah uﬁ? fesdback
capaci tance 0 ect e nctl on

first and SeCOQ Qﬁz@iﬁo h\tnﬁro?le (-MJJ ther&&)coﬁia'aéleda‘toqﬁ’et &Qﬂﬁ’e &fsalaﬁl'sfjvaﬁmé)nd
vari abl e Ca%ﬁdc&a%@&&o o] hel' SndHURRESIRdtel ® Frefolbhsel goRRtiaPSYinklan®f sai d

third gpd four Beeéoﬁ&fébaﬁkoe%m@%)tlemg érbend Weteof Gonhdcledlto HRSRMGISCE s isboohidl 20)
havi ng one ejafablelt@pRfinceaictiaqsREshd ithd cthafend aeRBrkdnitbied R th biefehde potbhliandint,
capaci tance di ehkeeiq 3(dgdulativel signal i©bfpliéd Brite tdmmadOdnode0joNtiat ef0saldOiirdt ane fsetoadiCc e
pot enti al poiatidble capatitadCe diodes (301, 32)s evciossdillatios ammnsignasaid obfainad Jrorh thei respedine
end t her eof wotsstoeof el firg ahdsecordttiamsibiorofii,.9&8 d second vari abl e capacitance

di ode (3802) and the other end thereof connected to the reference potenti al
poi nt, whéeatehtansprigbdul ati on signal is applied to the common anode junction
of said first and second variabl e capaci tance di odes (301, 302), and

osdi { | ati &n feAupnzmodyiaion Mits are _obt ai ned fromthe res ectlve col l ectors of

said Tirst ande:gﬂ’é?JPﬂ!' ‘Fe e %qlﬁ%?de | ﬁ o
Erngqg\i/eﬁi%{ne)ﬁ rogfgéf;%}hg &ﬂ% eschalieten nun %? %ﬁﬁ, 2 ?@g &8t en
flohio el T cal bl

ltet ist;

Kol I ekt oren gl uﬂﬁzwelteggu d'gs

St r omver sor gungiﬁé}rh% ﬁ?ﬁ%ﬁ RiicRkop gf 6 18), die zwischen
Bel ast ypgswi gleiksile |te é nsusﬁzlré”l uﬂ?éu isd Jré!é?ﬂfr&isu@ﬁé (B ghsrhnst

zwei t en RUCKKOpikdr UdpdiérK GRidBRaeH BioSe (1 7 122 -)erandérh“ch 180 deie idvalibe kitiderles

ersten Tr anshitshnakder \(eilbL)ldeH R Qhd i BshSh SindlAifodd U isfs®h Diddd (121)Sbi@hderlicHe? Kapazitst
geschal t et it dar ¥erBindunstelie s Rbstdntukid gveitbr MR KKAPldng SkBnddhivatosl (€7, 1S)and sine Anode
RUckkoppl ungsk andlen Dide (22) detindériicher Khipezititvvhis abreversidungsstelldedes liaitdnelknid Ofierteke S
zwei t ero Tr arRlickkoppiunggkditipnsatocs (€8, 18) vBbgiden shels er st en Transi stors (11)
geschal tet i st pinelerstan Resasibrzspulen(#20} \Wisi rhitihreDi efrde E(dbif det ARgde derr ohsteheDibde(HAI)
Kapazi t dt, dverdaderlickenddabazitfit unch mitdierm andeteniEndenthit ingra (Biazugehotentaingokt uerbunden ist;
denen sine Am8de der ersten Diode (121) verAnder I | cher KapazitAt mt dar

Ver bi ndungsst e PiPY z4aiton Sfesqnanzspiieg(! iq B iR leleesh HUBE%IMM gyajten Pipde 1)
und ei f& An O(éi?é") verénderlicher Kapazitéit und mit ihrem anderen Ende mlt de ezugspotentialpunkt ver] unden
i

bei dem ein Modulationssignal an die -gemeinsame Kathodenverbindung der ersten und zweiten
Diode (121, 122) verfinderlicher Kapazitit angelegt wird und Schwingungsausgangssignale von den
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der zweiten Diode (122) verinderlicher Kapazitlt nmit der Verbindungsstelle

des dritten und vierten 50 RUckkoppl ungskondensat ors ( 1ie n ﬂ :
sind; einer ersten Resonanzspule (1EROPISHIEBIt | hrem eaneﬂ?“mﬂ"mis" H T”m
Anode der ersten Diode (121) veranderlicher Kapazitit und mt i°hr ém &nddren
Ende mt einem Bezugspotentlal unkt verhunden und ei ner zweiten

Resonanzspui e°yeliggy Koligkigren,das ey Pé!?ﬂ 2ofRan '?E‘ﬁ'ﬁtgrsr(n‘ 12315’Pa'tﬁ\?18ﬂ'8°"der zwei ten

D ode 55 I(.122 rAnderI i cher Kapazitdt und mt i hrem anderen Ende mt
dam BequSpOt eﬂ(ﬁe ﬁngl en |ffer%1t|£iv rsgff‘k rb%gnden rstergun% welﬂm (“ O%SI gnal an
die gemafnsane ?a ugsﬁwingm Bl Yol )
ver | nderTi cheétr cﬁaﬁ&'ﬁ ¢! .&ﬁ‘g SKGRERR 8] © Von
den 6 ; Ri

s ersten und zweiten 51: 11% d Izwfsch'en
jeweiligen KO&dn%ﬁ&foe&sde&n%a&a&s HAlind RS BESS abk mersfra{s%:o an&iidial t en
werden. 2. Freddnszagndhbcrditiy dies drit®h BRIWidHeR Qﬂckﬁbpﬁlﬁﬂsﬁﬂadn@dtdf@(ﬁtﬂ)’ i zwischen

bi | dende er sdenKollbkidr dosRwéih Trhhishisid G2)@hd éideLBasib dpn erbten Transistors (€1) Gesthalted it hen
die jeweiligen Knbl ektbwfd zelesn didb 8011 130R) AeEhdeRiohef NKapaitstl Gdrén (éwbiligel Apodemd
ei nen St r onv emieinagden gsiansanisind Bnd Bei deres eiha Aiioels or eestentDiade (124)) vartedeiieher Kapazitst
Bel ast ungsw dweit siba Netbindufigsstblly desensien uR iziveites Rtiakkbpphggshonderssaterss ZmMeumod eine
zwel t en RUckkiggtpbie derstveiteniciastat (1325 veranderlicher) Kapeiitét mihidercYeehinddegsstele| dee ldtiton uré s

. N
(E]

ersten Twansi ¥eren Bugkkapplungsipnednsatorse 8, 16) veeyndepgindien Transi stors (12)

geschal tet i st ; eeprrssterBosneanzspiia|(t20)n gioemih iatpmypinant nde wiftdey iKathqde fler ersten Diode
RUckkoppl ung sReM d@ﬁ?&'ﬂ'@\eé KQPES&" ‘TQ)““ "H‘P’@ andgfeq @ﬁ@rf“'lﬂ"em Bezugspotpndjalpunit vatoureies
zvve| ten Tr ans'F's'Ee'@?r\‘é ei ne as s en ten Tr ansi st or

n oo
KapaZi taf"f’ d %"3’ fiehep EaraABLER M Y"@P‘naé.' H’B‘u‘f’?ﬂ‘ SRAeTHiRIgHn o Zn
ei ne Anode dePt n r rlighen ]

ver bi ndungsstﬁ, | e:Pn?%glat‘o%ﬁs;&)lal aﬁ, 6 rﬁ@ S% Eun d’e@ %rsgﬁ ?ﬂelteﬂrg)
und ei ne Kat h , 0" &ge

Ver bi nduggsst e des | tten un 1 VI er ungskondensat ors
(16, 18) V floldhaiafions! Nd; einer ersten Resonanzspul e (120) die mt ihrem

ei nen Ende mt der Kat hode der ersten Diode (301) verlnderlicher Kapazitat
und mt i hreNMedaRRmHeds idhstacd dompehdd€ M Bezugspot ent i al punkt verbunden i st;
und ei ner zweit ass gramiored Betomttansidtor ), 120kdoRstittaiit uh BihglifitatsundfiSrdntigle Mt der
Kat hode slem zwe idéscprerhiére &€ sezonde 283istances (& Ciidyge\(BY, #5) thtardaiéedantre e palibrtb@s respedtifen t
I hr em ander endesti @remidr etseponBaransioEdl 1 n2)ieblne bl d'alwdotaticidlectrigus, (Abei dem ei n
Modul at i onssi gnah mantagsi en sfeeredmposineiun’pronienat alfupidewiémg cdeslensateurt derréagtieh ATeiB), en
Di ode (301, %@I):alvemnermgaﬂmtayh@adlt Riapier irangistorht) el le haso widitcheeand transistor (12);

Schwi ngungsausgém Q{rﬁal série,eornpeRé ' undmisPme gleduniayplritme eondansatpys deciéaglien(16,18).
zwel t en 3Fr ansinigicae gnte °l°°"$?}“ @dnamwramm 1) etdabase dud aremisr frangigton (1)

Mbdul at eur de fFB%U a‘ii’é%c' Yaéﬁt?'%m’em%é’eﬂfn?f @W%ﬁf@?‘?ﬁ"@s
12) constit uaf™m

le capacné varla 21[% ?
ang Y ?F&!‘égﬁ' f e Eg F%’QF *e‘gﬁf’?ééa e fo
- espoct ;;?EZE;%T;. ot g u s e gf{i '% s o pom g Jrgi s pme

_O

d'alimentatio d ¥ Uob AA Q&&eﬂn@%@ fBcfde W raRds Ho Ghains !
d'un deuxi b &maq%raaes wac.fée,iﬁ'; o 4'51 dén'k autr T e 1 b0 Un! Rint & potenti
col | ect eur d rrsleh&@ater transi st or ' a base dudit second transi stor

(12); un nont ag@neSecsfdei BBbikd H@%&aﬂceuﬁzé) rd@rhtﬁinb SRréfité dstlbdnrebids BiaRBRe deo ladite

condensageur €gonté dibdd DEaphchs varikifly (122t dont ralitftf sxfrénié RstBohrieBisd Su soivk EFdicAt! do

dudit second kmmnst stor (12) et |a base dudit premer transistor (11); des
prem bre et seconsgnatideodeduliatonGenbappliqdé Wi pdird bdniminlddjonctiod 2psditekoprémiére st seconde

cat hodes r es pdisiss R2empaith variaide (2t.t ¥2@)set| dosi mignalix bicliarits do sdrtieaétard @bdaus| 2apkrtirates

preni bre di odwliestegispesoedits desdits privhier ¢t setbid tensisters (lomM@kct ee au poi nt de

jOI’lCt i orfedesdits prem er et deuxi bne condensateurs de reaction (17, 19) at
| ' anode de 2 aMpdulsteyrededitauencsi esmersent apaci t e vari abl e (122) dtant connectee

au point de j ondes REpmiereas Rcend tapsistars {4 fed 2Lonsiityant un ampliieatqupdidérentieldensat eur s de
réaction (16, g s premiére et seconde résistances de charge (14, 15) intercalées entre les collecteurs respectifs

desdl?e ‘premier et second transistors (11, 12) et une borne d'alimentation électrique (A);
55 un montage en série composé d'un premier et d'un deuxidme condensateur de réaction (17, 19),
intercalé entre le collecteur dudit premier transistor (11) et la base dudit second transistor (12);

un montage en série composé d'un troisiéme et d'un quatriéme condensateur de réaction (16, 18),
intercalé entre le collecteur dudit second transistor (12) et la base dudit premier transistor (11);
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une prenlbre bobi ne de resonance (120) dont une extremte est connectee &
| ' anode de ladite prenibre diode a capacit6 variable (121) et . umﬂ“ mm““\
extrénite est connectee & un poi nEP®S35I368 i el de reference; l“m
'seconde bobi ne de resonance (123) dont une extremte est conﬁec?eec& L
| " anode de Iad 5 g qb e 122 et do
? Higs ¢

[jautre extigy f“ﬂﬁn% e@ by P@ngﬁma ;Sg.

050|Ilgnts ‘si8 s co ec eu s re ect

fe""?@a 3
desdiits prem eJne %Penﬁeﬂ& B td@%ﬁaﬁ §0) (:I ’une]- rémléoestzconmu lha4 @dt“odg 8o ladite

frequence couRid'@bde s &s&.@oﬁm@ 3oﬁ t RRCIAND dxdrdiR] o8t Bhridetkd & un Beldt de potentiel
constituant gopsiéenes;iet i Cat eur d|f erentiol; des premere et seconde

resi stances deungfadods fobie d&%é)sortaﬁ&ee(umhaﬁneemérmtélee&oﬁ.wciéeatlecu%dé gspaptifs
desdi t $o pr eBbdehdeadiods AGapuditd vardbii (302Dt Hort I'dutre dxtismad estl Bshndtie 126 péintate ipbtertieidel ON
el ectrique (é¥ronct5S un nontage en serie conpose d' un premer et d' un
deuxi bnme condemssigha ue nedulatida étent @ppliquii/au pdied) gomimob de jpadtién dastitee plemideodt lsexotdaur
dudi t prem diod¢sr 2 napag¥orrrigblp](B0ie 802) at Heessignduxdistillaptscienrtie éiantobtenos & (pai@) desun
nont age en Selle¢teursrepnsctifedagditypramiayiebsebond trensistdrs(hl. d2)at r i ene condensat eur de
reacti ® (16, 18), intercal6 entre |e collecteur dudit second transistor
(12) et la base dudit premier transistor (11); 7 EP 0 351 153B1 13! * C
* Mdes prem bre et seconde diodes A capacite variable (301, 302), dont

| es anodes respectives sont connect6es lune a |'autre, |la cathode de ladite
preni ere diode a capacit6 variable (301) etant connectee au point de
jOﬂCtlgh desdits prem er et deuxi bne condensateurs de r6action (17, 19) et
la cathode de | adite seconde di ode a capacite variable (302) etant
connectee au point de jonction desdits 5 troisienme at quatriene
condensat eurs de r6action (16, 18); une premnm ere bobine de resonance (120)
dont uge extrem t6 est connectee a |la cathode de |adite prem bre diode a
capacite variable (301) et dont |'autre extremte est connectee & un point
de potentiel de reference; at une seconde bobi ne de resonance (123) dont
une extremte est connect6e & | a cathode de ladite 10 seconde di ode &
capacite variable (302) et dont |'autre extremite est connectee au point de
pot ent el de ref6rence; un signal de nodul ation etant applique au point
comun de jonction desdites prem bre at seconde di odes a capacite variable
(301, 302) et des signaux oscillants de sortie etant obtenus a partir des
coll ecteurs respectifs desdits premer et second transistors (11, 12). 25
25 30 g? K- 40 45 so 55 8
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