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1 BROADBAND FREQUENCY SYNTHESI ZER FOR SUPPRESSI NG
PARASI TI C LOW FREQUENCY TRANSM SSI ONS The i nventi on
concerns a broadband frequency synthesi zer capabl e of
suppressing | ow frequency transm ssions or conponents
mai nly for an output signal frequency close to the
centre of the synthesizer frequency band. The

phase-1 ock | oop synthesizer includes a voltage
controlled oscillator for providing at |east one high
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dél rb the synthesi zer output signal. The sane is

true for a frequency selected at the | ow and high
| i mi t IVBen e SyBihasiERrs outpt fsignglidrraueRah ¢losuto the” centre of the

ORReAty Mard 8 s%lé'&éae?fobﬁmé SrePgéndraiftentoliftered! limkeE With parasitic
frequency bandw d

or interference from low frequency transmlssaons or components. These parasitic
transmissions can disturb the synthesizer output signal. The same is true for a
frequency selected at the low and high limits of the synthesizer frequency band, but
generally the synthesizer is provided with a larger frequency bandwidth than the
communication frequency band. Consequently, problems of parasitic transmissions

essentially concern the centre of the band.




10

15

20

25

30

35

conmuni cati on frequency band. Consequently, problens

of parasitic transm ssions essentially concern the

centre of the band. -2- Problens of parasitic |ow

frequency transm ssions mainly occur in the series of

nodes in tinme carried out via-phe programred node

sel ection nmeans, which nay preferably be a

sigma-del ta type nodul ator. A nodul ator of the

sigma-delta type defines a series of nobdes in

accor dBrahieras bhparapitie ioiofrequedontrarsnfissionsahainly dcburdn he series of
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onent s, as t he

BRIGR 2h it rRiNg:carBPaneBtsy 3ed alsomaéqnesﬁtgwbgyhpheddlz@broadband

Aoise & the useful frequency synthesizer signal.

A noise reduction frequency synthesizer is known from US Patent
No. 2003/0227301. This frequency synthesizer is based on a conventional phase-lock
loop (PLL), and the use of a sigma-delta modulator, which selects the division ratio of
a multi-mode divider. One object of this synthesizer is to resolve the problem of dead
bands, when the division factor is chosen to be equal to N or N+1. This synthesizer
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A noi se reduction frequency synthesizer is known from

US Patent No. 2003/0227301. This frequency

synt hesi zer is based on a conventional phase-lock 35

| oop (PLL), and the use of a sigma-delta nodul ator,

whi ch selects the division rat8e of a nulti-node

di vider. One object of this synthesizer is to resolve

the problem of dead bands, when the division factor

is chosen to be equal to N or N+1. This synthesizer
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synt h@ezgzer o% the type cited hereinbefore which
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If the programmed frequency is in an intermediate zone between the bottom
limit or the top limit and the centre of the frequency band, the divider circuit can divide
the output signal frequency by a first factor N1 in a first selected mode or by a second
factor N2 in a second selected mode. The different value of the first and second
division factors N1 and N2 defines the determined frequency band of the synthesizer.
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30 continuously uses three division factors as in US

Pat ent Application No. 2003/0227301. A saving of

el ectrical energy is thus achieved, and this

synthesizer is much sinpler to nmake. If the

programed frequency is in an-dnternedi ate zone

between the bottom Ilimt or the top limt and the

centre of the frequency band, the divider circuit can
divide 35 the output signal frequency by a first

f act or HRwever, i the progranemed frequemoylis aiosetty the cantrerad the determined
f j ect e.zo/] Wi er
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0
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fd&qug&&ecﬁuen?h eynthgéis dsilﬁg a{éi%tﬁé-gelfﬂ M'{Jé ir:rﬁiéilufa?&ta?fm?de selection
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Huat kode divider sieeuitnd di vi der bl ock to be 15 sel ected,
as a f i j ' .
dopend Bt RvEEGEL AP RAAE Srhe PldiBRand PByengy synthesizer
iYWl apRear reqfa cirayly i he. follewing despsiptien of a norelimiting embogiment with

ERFIREItE BHe draWinga! ihwHid: broadband sigma- delta type
[ [ a signma-delta type nodul ator

freque synt hesi s using, .
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rovcadbahd frequgrilyisgsthasibémaeyrdig|te te iﬁVbrﬁiE@,mﬂg (1 bit)

to theg; I Lvider circuit. The objects

advant g@ ge g%ﬁ%’gﬁﬁ %rsg']gxlg\%gﬂaémﬁ? 86\%%%“18%? éh%é'}‘;’g{ﬂf useful and

Parasitiss signals i bé fillepashupstoeaen of ethe | lpwipass hfidtef oif| thei fraquency

dghbsiPdrive bkt | i |

TP R ol o kP RURHET Ui lor agine to e

iPrograrmMegfreapencynefiihe voltag sonteniied gscillatenautpuyt signak f or m

the BbtHer oRsAAY debEpliBe NAlorINS ERATENELSS RE %%éé{baﬂd bPwideband

he inventj on, a{g\g - Flg re 2 shows, in a sinplified ]

AWeney sgnb‘ealﬁﬁr t ApgW Iggequmm thpse, skified ingthg art in this technical

field will be related only in a simplified manner.

Figure 1 schematically illustrates all of the elements of one embodiment of a
broadband frequency synthesizer 1 which can be used in a telecommunications
system. This frequency synthesizer 1 includes in a phase-lock loop, a phase
detector 2, a low-pass filter 3, a voltage controlled oscillator (VCO) 4, and a dual mode

divider circuit 5 controlled by a mode selection means 9. The phase detector 2
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parasitic signals to be filtered upstream of the

| ow-pass filter of the frequency synthesizer with the

probl em of parasitic |ow frequency transm ssions

according to the programmed frequency of the voltage
controll ed oscillator output sS5gnal. 30 In the

follow ng description, all of the elenents of the

br oadband or wi deband frequency synthesizer that are

wel | known to those skilled in the art in this

t 6@MPAreala refpeenge \fignal e Mithae estaldle | frequengy, sforpsxampled 13 MHz,
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olsasis lofithis coMEID)sighal & the doltage namhtrollet wscimatorcnrpruduce§ a high

| .
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convenfneoaaén hBHE G &Fd&lt'é aﬁaﬁnywﬁéue&sa 2 fQt daloNBde divider
Fd; V, supplied by

0*39‘%2 ¥'E§ ?‘Eﬁﬁl‘I“" CH?'H SE't‘ acl’%‘@qﬁip fi ad@?% man@pr o§ one or
f sdverdl emndvys bp\2 pa®g 3 bf Epichronoubidnd/drr s¥yAtirBhoushgpe.aThis first
e e SRR e, Fensncise! s 8h raguoriyq fafisipar Fs B vottage
osanitroliest escillator @rbyt Marst hactorsNbin 4 ffirst setectedohode Yadr by second
&0l Rt cﬂﬁ@reﬁt%rﬁ ‘?Ht%g?t&s R i &t Qarcoﬁd %Eﬁ%ﬁeﬁo@e Ri29%he value of

frequenc
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BYuah @S2 Z8rd th@h&ld@laf th@%oﬁ'& Yéc‘é&* Ngii§ @Hlal to NEN Nviere M is an
i.ncl udes a first Obl?ck7 Thi s

g st areatir SRl orARBEtoct HossRamPla shtia
mannerThedirstand secondsdivieibalfadioreiNtearsd NP dafing, |b}he'3plﬁ‘se-lock loop,

3 DA SN R Rt Sl Bhr e i
faoguoinicajion freguancy bgn| Wrﬂsad[rst\fanttorajga; forexampts eqeai to 69 (N) and
%Sé“écjohé‘?é?:forﬁz%r é‘xd‘rﬁﬁléteql#a?% 9 (NN]Mj dEMe%t ﬁ&iﬁ%ﬁ&ﬂand from

ML a second e rent
fBé’Z ) |93§ui/"12rw'ﬁ1 3 ifeieace élgéé'tFequﬁﬁ%Refrmue"FM és %Hau@ ¥ MHz. This

]s'@ntfhleéliér f a4 B& ubld For fRfiuahcyt Synbhesidioe examplRriRfted AlleYcan ISM
n légg reater than or equal to 2, and the

factor N2 is equal to N+M where M
| s an Therfte&qgemcynchdsen igrtea frequérduynband efqoatbut sigdal Fsasf voltage

PR e €15 b o e, B B SRR Yo, o e
@éb@ﬂm means 9 of deal eyodsadividert cinchié 5f Thig ppsegramening ﬂgmlzwmlch can
Wfb_@tf]ﬁ’gﬁr;yi ,srB Hﬁﬁhd #rd, Zg pFdvigEd Y é‘kb% ibfdl 4@8&;}5 @Qe&%r that is

factor or exa | e equa
0% shoyy Fhsceresramﬂ%moéﬁ céoréqnb%answf wd%n\nlwt 5 sglects per
defermmed amfermiéa (157 r&s@amsidnombde%wl érath8 3 cdAd divikibh nfbde M2 of

i, SRR Grott s, e < g f r5C L ipcon g skt M1 and M2
sf/ tl'termjsltlmstar owex dimel @&r a melah endw?rdf fiest anBMecond division factors N1
and N2. This mean is a function of the programmed frequency Fs of the output signal
of voltage controlled oscillator 4 in the determined frequency band.

The mode selection means 9 is preferably a conventional sigma-delta
modulator, which normally returns the noise generated in the phase-lock loop to the
high frequencies, which is filtered by low-pass filter 3. This sigma-delta modulator
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band from 902 to 928 MHz. 25 The frequency chosen in
the frequency band of output signal FS of voltage
controlled oscillator 4 is obtained on the basis of a
programming signal for node selection neans 9 of dual
node divider circuit 5. This &r'ogranm ng signal, which
can be a binary programmng word, is provided by a
conventional m croprocessor that |s not shown. The

programmed node, sel ecti gn. neans of er c
P Blioes FRCHOD SUBBLIITRAG! A oAEo et frdeppectiely borfesponding
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rammed Trequency e out put signal
signabl a m@nmnna@s e¥ETOlDe |CRR RS, defermingds el i MaaR; g defines a

ffﬁt@%%ﬁtfolbs?&% 03&eTWta@’B%nﬁﬁie@Qisblwé‘tomﬁaé&tth it produces exactly

preferably a conventional sigma-delta nodulator,
whe desiied fieaLencyfst ur ns the noi se generated in t he

]I?_hlase-lﬂ tgﬁ kseleletéla ft'élqdehfy Fhisgih dhrimtgtreeuiate Zonedof te frequency band,
.| ere Q ss, filte [ I

abFiaBBp o, bR TFRL bt iteClop dme "o (Rt 1S g, aual moce
SHMId&ESCII(Gf.IIt Gs camids Iaut rae $requericy edivision rusmptb\ﬁdilrﬁg dU@'omPﬂ% divider

Tbidckl7. Mog«fé@%rhﬁpﬁ@ﬂegger&?l a?:'io%@ tmﬂ@%eﬁ‘t?e o Ylﬁed%nd for example

Cl rcul Serl

obt
w@memamlocnﬁicé% PyBTES Nz isya éfpemclaﬂé’aﬁ & :8@260 Ib‘l?*GaMHZ the
trRQuestyY ssktruht BESESHRY cﬁ' ﬁ@ﬂbwﬁﬁsé/ fiér Hlehdfgb‘di deith parasmc low

t%géﬁ%M@em@ ;rbndl ? ﬁ'{a%ue(n%i‘%ﬁmﬁ%%%t%]ca&o%tbﬁofmﬁped by said
(ompass fiedres; tasoindicategnhéreinaftercaith afference o igare 2i @onsequently,

glgﬁljrﬁgrfgrg% glrhtg]tﬁ]e gomﬁf's \%1?{3 nofttnéﬁ?lg‘gH gﬁol?ed zﬁchlgﬁﬁ &fhich thus

a e con
30 lomger has apveliciefiosd éceauemqv sudhcascrBiraciy the &gausnsy Spgctfum of

Itﬁeﬁﬁﬁ{l%ak&@ Cﬁdtg@lrl,gpcy FSis in an internediate

zone uency band, 10 i.e. b

twe
bot t ot shoHkibegtotedhthat BFPbiams of intarerenes %’Ht‘?’@afﬁﬁ%@” frequency
Q@ﬁ@on&\té"mdﬁl?j QccuH iHitHE lsefidd Gfu‘hbdé's orrf Itlrr@Spe)fdrmad by the sigma-

f uenc
R "o Ak 585 G B PR e squts 1
aadtmadeodquialse) Inethd mdder sedectinp signahis aha hlgaeninecwancy)fhan the low-

?:% Y ?l*t?rlc% %ﬁ%bn%f 1fob nﬁéfw@fégﬁ‘opé gﬁ%&t‘ahﬂ\e%?f?édwczy of the

equenc tream
fqutm@rsngr@l ccwaegtedthm centﬁapaghq iband, otnelwmb%rqafeﬁwe equals 0 is

%QPRQFMHJP %qu;r'ﬁﬁﬁ\el %Bé:eéfur%&é’ ea@apqnwu Smﬁyaeambtu’ﬁes oceur in

as. i ndi cate

sal d
RACBIGTA. & ) D1PIAGH @ ho e EPSH B g AR iR pocurence
tdFHSorlmithé QEfSs Of bBdéd evearainia. Thess gin@loc&lrremtes bi1s or Os in the

\ﬁ% é}@g |ooq alr% 9 :bhlggy ]gélgatkpbﬁ%gﬁél ae. Hgta@%l:y%e ] a%r%ao ES? ﬁ{e low-pass
fittex whtwyntenaes withy the Voltageecohirgledfoseiligtency out put

Is'n?[;?fl% Pg"%é é& ?%Qm\ll% ?héo g?{égft? Gov Iﬂ%&/ %Hcg q}a‘ﬁgﬁg/é%fons or components
for an output signal frequency close to the centre of the band ivider circuit 5 includes
a second dual mode divider block 8. This second divider block 8 is switched on in
place of the first dual mode divider 7, when a programmed synthesizer frequency is
detected to be close to the centre of the frequency band. This operating second
divider block 8 divides the frequency of output signat Fs by a third division factor N3 in

the first selected mode M1 or by a fourth division factor N4 in the second selected
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conmponents mainly occur in the series of nodes over
time perfornmed by the sigma- delta type nodul ator as
expl ai ned above. Normally, the variation in node
equals 1 and node equals O in_the node sel ection
signal is at a higher frequenty-than the |ow pass
filter cut-off frequency (100 kHz). However, for a
progranned frequency of t he 25 out put S|gnal close to

R By Mok B PR GRS TSR R e e
1d|ﬁfgyen§ dlmat theefgstoarifor seTongldaistornfactord N 10andNQ. ﬂ'ﬁe value of third
PrRES N3 mAy %8 fe-EQélgt? rr\gﬁﬂlélnﬁg \)ar&eaolf ik‘lgsgf% ﬂg‘g vgﬁ/ed t%e value of the

occurrence hé"se
t fawgth faglas N4 mpaybe equalrte e+ hiHoweyen théwalur dfftkird fastbe N3 can

S8lkb &8 hauttamm:mers»é&ﬁi signal are not
t her ef “ y ﬁefdo&? ass 30 filter, which

re
i nterf g&%g‘"ﬁlﬂ(‘ﬁ F'Paé%cterérﬂ?r #1d Mg defiee Rnether frequency band
othdtenndImieseth”éVcbstréw fMUéﬁéyt bt oLkt EigREUENCYhe centre of this other

FEARRL PARHCAE pETHE oMok e Sl fid e contre of the

clrequency @anah ¢fou dﬁampb 9?&5 rHz)uddfined dey thermée an8|seeénd division

8fact-5'?é R %ﬁﬁ RBOTAlLSY 'tl%ﬁﬁ %éhec?fre é?"y %g h&ﬁ 8ﬁua{,§ec§1 in one of the two

| ace o e first
df‘@@mﬁﬁ'ﬂ@d P31 aietiiez ether r fseauency bamd35vhieh cetresles msaitk parasitic

Cddhﬁ;fbnbﬁtst rae Qﬁiﬂi raﬁd Cff)urttﬁ‘ %l\flsﬁcﬁﬂ \‘H?;fﬁgii’ Vr\:i{g%ﬂd l@'cﬁn be respectively

O$ E\i ? second di vi der
BETin 20 S8 SUR R 2 (A GBSt fndoseson delars N1 and N2
fraspeutnvetgaequaltdeeearﬁd équal ge7eCct ed node ML or by a

t he sea?nd sel ec

f -
g @ et of # st ot e 9P HemuRty RESgput sianal s, i
ftb%l f repuericy iband nf framamr.:y Nynthesizerdi, trfeedtmﬂmddetxlivlﬁérecnrcwt 5 further

flhél@Jesaen%% eth e fGI’ ¥§%&tﬁ\§ tR%ﬁlts?Ei%ldE} P%@ﬁl Y%Q%e §e_|c8nd divider

e of third
:@?#f |eI"§1° mant éFO‘Nl'n ﬁ!ﬂ@'ﬁéaﬁhls switajelerent 6 istarranged at the
fmput bhth%&mdyr ciNﬁutWBV ré%@uvfh@l{ﬁé high fR¥GlErcy Mﬂ@\é?dn'al\ﬁﬁ\ﬁhls switch

al so be

th
|e?%<"ie”§ gd% ﬁ?i“ltkﬂ%é B aont ‘%*r?@"?hg?'dwa'ﬁ@ i & {HeHompithe pasition of the
fselecteddrengeraydn Mé ditérininedfiedeaty Bér&ﬂ%ﬂ@)fré@;@@ﬁ'cy ditdafed in one

o 3530t SRS IR A Ko
Mappl todet dividedsonly teetirst dividet blecic@ntiowewer, foha fréquengyasiese to the
bamee ©f @he ‘?ﬁééﬂ&l (ke IwiER) ié?ﬁéﬂé%umphtsh&e hutBut gagal to be

O factors

vi si on
a 5%2:99&58 the seg0Rchdiyiderblope8si t uat ed in one of the two
i nt er ltetoad ®e ﬁh@tédsthﬁf ond8oul Mdgirdd Slgéiﬁa Ws@ﬁ:ﬂ%lerﬁ@ﬂt%rbetween

ar as onent s.
%@ ﬁﬁr’f‘cﬁ@p@ %H“‘Pﬁ ?§’°&69rgﬁ%“f k& aeana GRTRIROFdRg| ajegtic supply
tequirial ofoeaeh divicbr bhpuhl? 8 OTHI® switahl élérnEst rhay bé eorfrieti Fér e?@ﬁhple by

3 ERishlsH0L AGeler I dft, SBAPBB HEidbs SR, i pcaies e
g&p@t&l@@plﬁé@gﬁn@l&aggfcmmm ogiligtesi|4. For then selebiion of one divider
bib6l ue tHeY othan dwitéh Ele %ﬁ?%c\)élhss\(xﬂblp Qﬁ+ é?es apé\bgrt Qﬁ% to the first

ivider circuit SW

%'Y'gﬁ%ﬂf’c@fft% thessecand divigler hlack pn the haisisi af sontsolsignalSelr

t he slacsaet tdiilistate the problems linked to interference from or parasitic low
frequency transmissions in a simplified manner, reference is made to Figure 2
showing in particular a graph of the spectrum of output signals S, of the phase
detector. The hatched part of this graph defines the signals S; filtered by the low-pass
filter, which has a cut-off frequency f. of the order of 100 kHz. The useful signals to be




10

156

20

25

bl ock 8. In the enbodi mrent shown in Figure 1, this
swtch elenent 6 is arranged at the input of the
divider circuit for receiving the high frequency

out put signal F. This switch 20 elenment 6 is
controlled by a control signal8Sel, which is a
function of the position of the selected frequency in
the determ ned frequency band. For a frequency

{ [ th di at t
et A, el PR REHIH 8PS IR ELeR e an arow i
sthgriadtched paet. letm@damloy sinaplificatioh, dnly ithie entdlopk of interfering or

Ve[ . I.e cy close to the centre of the
Waigﬂ@%@saggaﬁgg'éﬁb%gl enment 6 supplies the output
si gnalFara progradimeld fieduenayntlgse to thaeeptre ofi thalfrequrncy band, the
b;%a?&é?ﬂ@sngﬁéls ?’Q‘lﬂ&e?)blﬁclﬂeé Z&%T‘r@% eng{ %orﬁBb‘nJ\cQ\té WREH Sre not filtered

acl ng l'ect'ric sup

t@rﬁhﬁd@w pass fitajopnchyhich e @ddethty tae @éefpbgg%ﬂa. The hlgf? frequency
?ﬁa@?&frthése%b?@él% suéﬁél%@ﬁéra% ﬁ%ﬁlcdla\“ Bi&he ngﬁfé‘défﬁa Moedulator is

his sw d for exa
R TREhX BdPWiRaRE flbere oPVeTSY s OE A RLGHraMIBAE FeauRppy B one of the
bihterkediateexohey of thecfrewpienty bad) tioeiparasitis signals Hf Jof mabiinclude low

Fes G GRfPonBisapa e b Uhufrea Bitne KR pREE 8" 01
suppl Yowihg t@ItI@selecthmmie_theessetmeé dual mpde divider blapkvofdthe divider
RlirRGiK fheté%syb? gsﬁr%ﬁ%rqbg'fl%ﬁﬁerwyclﬁ&e% th@%eﬁﬁé 0% td band, it is

contro ? I'n order to I'liustr
ﬁh%PW'? ofieEtPve dhe Rarasitic i freayansy comPeRanis FRysing iptprference

fffo]?m sigAaly %W@%ﬁé@ﬁh@ aﬁrasnucfs.gﬁublgmke f:ured piranner,
rerer

bar 1 E46 S dEREtion thaPBeg st e, G o ioe, SdHih i e art can
Slevisé rhhltiplp hasiantd edfettieobroadbandhfréqleady panthesizert witlsout departing
g{qﬂfn\eds%&k@ Sﬁth%nr?veﬂlgn ﬁg ?%%F?Jr tjgb tﬁ%ﬁ}nﬁ? 1?\% rﬁ%?et #?&tleg%%ans can
e fooned by 2 Iobis cirsait M'thsﬁ'\@n%ﬂl@tetrb cloe ecBm $Vinchronism By ¢he same
QK éldrlaPSHu'i ﬂ@ﬁuu’ﬁ%eﬁcédﬁt@%bé&h éJlﬁ‘nPé? He'?or@%?&?eéet %eﬁfferent

ending In an arrow In art. For th

oﬁe'eﬁt'% Pf e sgeenshaivigen eio%%f tBﬁO'éldSbB'CHft CP’P\P@PP@FW@’ spelected

?&fp’m isign@l &e@mbﬁ d?ssﬁ tai thesmtbmmnf 'F] bp theatapr krgik Qmu’ﬁsisynthesuer

requenc e centre of t

tfrﬁg e%cyIo Sfﬂﬁ\{l%o% |f@%%"|sswr|’58h (aﬁ%pgt T%Pﬁ pﬁfagers as mdlc’ated in EP

fRatepidtocyt 300rg50nmutdsalsatbecmvisaged dhe fdividee [ciEcuit tmay ichmprise only
I r

oﬂ@"sgférsthr%h fécﬁ&*s 0?9}?1 rﬁ}‘m% cﬁv@?r‘fj%?toli'ﬁ g%téh%ééatb?%d; &’étpendmg upon

éhegmlt@ngéﬁa%ﬁl@ﬂed frﬁqtmcv |'ftiﬂﬁéf|equwytbﬁéd3| gma- del t a

nodul ator is filtered by the | ow pass filter.

Conversely, for a programed frequency in one of the

i nternmedi ate zones of the frequency band, the

parasitic signals Pi do not include low 10 frequency

conmponents and are thus well filtered by the | ow pass

filter. OMng to the selection of the second dual node

di vider block of the divider «circuit in the case of a

programed frequency close to the centre of the band,

it is thus possible to renbve the parasitic |ow

frequency conponents causing interference from

signals Pc by generating parasitic signals |ike curve

Pi .
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15 From the description that has just been given,
those skilled in the art can devise nmultiple variants
of the broadband frequency synthesizer w thout
departing fromthe scope of the invention defined by
the clainms. The node sel ection®neans can be formed by
a logic circuit with two counters clocked in
synchroni sm by the sane clock signal, but the nunber
caun by each counter before zero reset is

d nt. 20 Sel ection of the second divider block of
the divider circuit can also occur for a selected

out put ;si ggal.f e%?.a%}‘c Bfesk8r {1 Frcilid ‘%H“ 5-1¢¥% loop:
by frcdlietioy ot A

thetopllm esi zer req ue
Di vi si oA Voltage centialied msaﬂzﬁom(ﬁ) fpmp@g@lmgna gtsongs high frequency

'8 E%lgrg?l'(fl‘%mam% éﬁmﬁ\&fré'c{ugg&@aﬁﬂ could al so be

Vi sag I VI er Clrcul rise onI

s et of - B fugbmpde diyider gircyih(S) ff°roﬁ’\‘V'9'n9v§Be @HRu ﬂﬂﬁ‘a' frequency by a
f fivgt RickoraN ﬁlnséfflr@t:é&&:t&ﬁ ﬁ@ﬂé |MYQOMS&D§1 secdndt fé@top NQI différant from the

C{Cﬁj Eﬂ;‘t‘{e"‘ ’Eﬁ;ggs&%@ nge H@' @Cgttpffy S givided frequency

i sighaldFpy in a phase | ock 1 oop: - a voltage controlled

oscill af %egiaé rts%fetcﬁr[og? Wedtill\ﬂ?i&@;nédgatﬁ ofotﬂg éﬂ{@é} circuit for selecting

frequency
f by determoined dime, perloel tie fifst dtyisioromodel ef tl'@u sasond d@@lor’r iode of the

disiviget Eigctﬁthfr‘ oRih B liefed AHeah l0f ﬂ#é? Bﬁhél&i’b’made M1 §ﬂd second division
factor inafirst selected

ML ond
f R0HS .Maxaved timecasehuneiasyofthe prograramed &8%?'}/%1” e apitput signal of
sm@omﬂtagsldaﬁtra:édeam (#ninothéefreduensy bRhd defifled ibjiete first and

fre nec S d: ), 10 - a neans for selecting

t 1 85\9‘?"!%' fa?}gase f@ﬁ'd BF the divider circuit for

sel ect4 m@hatQ/deied:tenr (®) lﬁ@tbdmpmngearnetejemdeefréquem:y signal (F.) to the
t [ of the

gy flalitcy sghal Ry GEER fethidet LRAILTRAE & (12

di vi si o«'m lavopassiltes (3 ferditerien tevautpud signabi$e) afthepbase detector to

L braidas fﬁteféd%htr@l%lgﬁfal @Ftoﬁh@%l%@%nﬁél%%ﬂlﬁto@f the
out put e Vo

t | ed [
Ui D1 reraraeized o i) WheRdha oGRS e Rpliarah F cgse to the
?wmeobfcthy ifret@ehcl Mhord?fnﬁdﬂd B)flthfeNﬁst andoseqgioad elivisiére factors N1 and
ar ,C arl ng . rerere e I U S ret .
(2. ¥ VPR e iel BF i, sPRIAIERS YorStfiia, e’ Slibut signa
drequeecy by adiui'rct factand3-in a firshwelpated mddetMt of By affourth division factor
fNJt tofRfdrE%t C[f' fh%tfa Qﬂl@l in ﬁséécoﬂa steE? ﬁ%@ec*ﬁé &€ddPdiing to a
t0 the

provi tere contro to.
\prgl@gemearﬁfrtm ﬁ@act@@cmpam 6P, atzlsa%tﬁae deir divisian fagtor N3 or the

th@Eth WW/%FbrI i’é@tof Nﬁ? BERG %‘I‘fé?énttﬂ*bﬁi thkétfi?éttor SbESHY divisio Fatds N1 and

t he
1N2.35 25,45 ShlEhg carls of 07 1aavancs TR SieneqEy e dhi,apd fourth
rfadtersdm ade N4aelative to tlﬁébrog&mmad frgquendy bbthedbutputisignal.

e 2B SRR sy BT adilhg B0 .5 faclighd e e
Ndtuadl ivfode rdivider fairouit inbledesha (ficst fdividen blogR (7)nfoa divistinghtihe frequency of
SRL SGtdet sRA%S e RHaGE dbAEbIES ofcillator by the first division factor N1 or by
the second division factor N2 as a function of the mode selected, and a second divider
block (8) for dividing, in place of the first divider block, the output signal frequency by
the third division factor N3 or by the fourth division factor N4 as a function of the mode
selected, when the output signal frequency is close to the centre of the determined
frequency band or close to the bottom and top limits of said frequency band.

3. Frequency synthesizer (1) according to claim 2, characterized in that the
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25 progranm ng of the selection neans (9), at | east
the third division factor N3 or the fourth division
factor N4 being different fromthe first or second
division factors N1 and N2 §o as to shift the centre
of the frequency band defi nad by the third and fourth
factors N3 and N4 relative to the programmed frequency
of the output signal. 2. Frequency synthesizer (1)

OBﬂéggic%?\gf%li}ir(g}:iﬂﬂfluﬁgfEi%t?ﬁ lélé?%n{ H?‘ge &Q:hﬁ‘g théQirst divider

Cul I nc

dakaR) ¢i7the fsecondi dividéntoek{(8) pn Wf@ receuy@d gmtr,gbggnal (Sel),
\@l&”“?ﬂ Ofunktiéh Y:f tﬁ@gﬁsﬁﬁﬂgc’?foiglbegrogﬁaﬁiﬂwécﬂtf@bu&%yt bethe voltage

i VI SI on e second divi sion
doatrelad qsgillater &) in thetfrasensy B3 npde sel ected, and a

secong, d'F\fécﬂI%rncy Qilnﬂﬁé‘slie‘i)(ﬂ‘ @écoﬁﬂlr\g @i aigm 3, rt:hal‘atmnzed in that the

t he fir st f
Sn amen; (8) i agPaasha e BPORB P Gl e §BEERLIL () for
rdcewmg e bapubeightdl fasmathé woltageo nontfolledh escitater 31 supplying said

t ed
QS el o B3t bler BlgRR D O BTHE BfdlrksSadliiodr®) on
the basis obthetrecaivedccontspl signal {Selbf sai d frequency band.
3. Fregueng %u;%ﬂ‘éfbﬂﬁéﬁfér (ﬁ)lllc&ﬁﬁﬁﬁ &U AEm 3 dhbfdct‘érﬁed in that the

characteri z rmd

swite glement (6);is arrarges betwapn éFl -elﬁcté'ﬁ'éHPp Y %rm,lral ofs voltage source
arfl éagérfé?sﬁoﬁc‘ﬂﬁg Blebsit stp Ely d@rnind) |0065cr(di\)|darbldidke'esemog] the output

L ket e O 5 e oo

tb hl&e lﬁrsfbgi\ﬁ?dairmbd(r o teetheysearbnd idendﬁmlblqysgepn t@grhastﬂ ofdbje received

il 1 4) in the frequency band. 5 4. Frequency
ﬁ?'hsé@'g §é|(1) according to claim 3, characterized

t hat tthe Freqiench synibweiaer () agoording dngey ot th?h@eP?ﬂﬁ”Lﬂ Ciams,
&%r&c’i@rizg&?rl th'gpﬂll% d?Uléierl ﬁfodé's@@éhén teand @ is 4 ﬁgﬁia\dellte modulator

withc i %zgfguagﬁ@ag%ﬂ;@q%é é d Qyﬂﬁﬁmv'%ﬁgpﬁguegﬁ ﬂg?al sgpplled

ngl”tﬁeEM@trcmum(g)ﬁr bl ock (7) or to the second divider

8 t

(sel .72 refueney SyaReyPac h RSrch B aby S g brictar) iR,
ahatdcterized ammaameesrstmlon N1 isheguat todN, whightiglan @mtewmunxbey
é/r%etgf {hgﬂgﬁgq!%w\@eﬁ tRat tﬁe EgéJnH‘?aﬁHmi % dqRaMo ™M, Qfhefe M is an

sour corresp ondln ectrlc Sﬂf di
integet mmwbe;fgreeteﬁhan or a@ual k9 6dR thaéé*@ t!?lf?'] Fctqies 8 N, and in

tﬁé&ﬂ?lfoqfrfh%tbhﬁ e\ngltta%moﬂt rolled oscillator (4) for
supp her tao.the f

aft e el ect ig E} i & *g
di vi d@r rggyency synt e?' SR QA% LT BRI §h°'t he
dhardcterizbd ih@at Bedirstdactor N1 soeuablo Nivgich is @Bdntegergumber

Fre cy. synthesi z j

GPaBLaARyr Bt a2 PafeupdkedrFiIe e R R 4 YeBha bR N2 s equa

toiNRM, peéfecdhiyoequabtonk?, (Wiere 1 is aginjeger agmbgr gieater thagror equal to
b faeRA iPaqual® N+M.

%VI"R H‘c?}ggftb‘é@l?é’%% L]Cdla sﬁ&p d:l@gmqutoﬁewdl Vi derq

circuit (5). 20 7 Frequency synt hesi zer (1) according

to any of the preceding clains, characterized in that

the first factor NI is equal to N, which is an integer

nunber
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greater than or equal to 2, in that the second factor
N2 is equal to N+M where Mis an integer nunber
greater than or equal to 1, in that the third factor
is equal to N, and in that the fourth factor is equa
to N+Mrl. 25 8. Frequency syntlAesizer (1) according to
any of clains 1 to 6, characterized in that the first
factor N1 is equal to N, which is an integer nunber

g I an or equal to 2, preferably equal to 69, in
téggigﬁ@hgecond factor N2 is equal to N+M preferably
equal to 72, where Mis an integer nunber greater than

O 1 29u3BROoBAND FREIENP SYTHESI AT BOd SUBBKESING

roaroir 1 CO1 o TguoTd TNTTVE

-11- ABSTRACTPARS\DEANMDWRREQDENC YSYRANGRI SHRDNSOR
SUPPRESSI NG PARASI TI C LOW FREQUENCY TRANSM SSI ONS The

br oadband frequency synthesizer (1) includes a voltage
contr oTheedofoefg@nﬂl é@%enem)smmesggp p(rlgu ingludeshiagtvoltage controiled

fosemanqy) Wts@kiblylﬁg Qanﬁlgh (frejliendy SWpl t t heﬁc??’l:;\:jtg.lfa(l) mode divider

Cl. rchj é) %Hﬁé @ggq{ f r sel ec ag
FYGUT § ASOHI9r sefec rm e %lv'a'ﬁasr@o ed%fttBet%‘f'd?rZ)'rcﬁ'ﬁcP phase
aletentorp@s @antlid tow-pa(sg)ﬂlteﬂ'l'&) ]Dh@%bﬁaﬁﬁﬂ@t@b@? (2)23orkparea aG8ference

E?rerqﬁreﬁéf gﬂﬁapﬁ ) t%,:% fﬁ){deé# ?ﬁ!lée ?Lﬁg}ﬂjt(&wyaﬂ%g?@%der circuit to
M@WQ}I@ ﬂgealgthaﬂ istfitated for fdohtrellingl tHieovoltaget ofothki oxgillatoe (4). The
Wl&é%c&f (Ef)lﬁﬁ/ d%?%é it ﬁncg@ W?T&Ep"{t gi&\"kfi@yy a ?I'sri: %Wlsﬂon factor N1

reque

di vi d
g'? asfirstimade; M or &yt s se%end f2tos N3 #lé‘erqmbéremvmeoﬁrswacw N1in a
secentiniode t\z td\Brodidé fiies Gmdeﬁ rfﬂs‘%ihéﬁ’éil élgﬁﬁRFIv?CFr@' sé¥ctibA means

di'vi d

B By oBleminerae et Bp it i seaend Bys0B TBe4a, ot divider

¢izci6t as aduhctiomsf the progtiarhined ffneqeéndyrof srecautputighat inthe frequency
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