| FREQUENCY GENERATOR FOR RADI OFREQUENCY EQUI PMENT AND METHOD FOR
GENERATI NG AN QUTPUT SIGNAL The invention relates to a frequency generator
for radi ofrequency equi prment for 5 generating an output signal having a
predet er mi ned out put frequency, the frequency generator conprising: a |ocal
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In a basic architecture, a frequency generator includes a local oscillator for

generating a reference signal. This reference signal, which has a reference frequency
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30 divider. The signal obtained that has a comparison frequency Fcomp is applied to a first

input of the phase comparator. The output signal from the frequency generator is also

subject to a frequency division in a second frequency divider and is then applied to a

second input of the phase comparator. The comparator provides the result of the

comparison between the first input and the second input via a low-pass filter to a voltage-

35 controlled osciflator that generates the output signal with the frequency F, as a function of



Part of the output signal fromthe voltage-controlled oscillator is
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frequency, the frequency generator including: a local oscillator to generate a reference
30 signal having a reference frequency, a phase-locked loop, the phase-locked loop being
provided with a controlied oscillator generating the output signal having the output
frequency as a function of the signal at its input, and a comparator providing a signal to
the controlled oscillator as a function of a phase and/or frequency comparison of a first
comparison signal based on an input signal applied to a first input of the phase-iocked
35 foop with a second comparison signal based on the output signal, the frequency generator
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- a first switch is connected between the local oscillator and the at least two paths,

and a second switch is connected between the at least two paths and the first input of the
phase-locked loop;

- it is adapted toapply the reference signal having the reference frequency to the

25 first input upon selection of a first path;

- at least one second path provided with one of the harmonic generators is such
that, when a second path is selected, the harmonic signal is applied to the first input;
and/or

- the frequency generator also includes a selector adapted to choose one of the

30 paths as a function of the output frequency of the output signal to be generated.

Furthermore, this aim is achieved, according to the invention, using a method for
generating an output signal having a predetermined output frequency by using a local
oscillator to generate a reference signal having a reference frequency and a phase-locked
loop, the phase-locked loop being provided with a controlled oscillator generating the

35 output signal having the output frequency as a function of a signal at its input, and a



10- the selection of the frequency to be applied to the first input is done
as a function of the output frequency of the output signal. O her
advant ageous features of the present invention will enmerge fromthe
description thereof provided below, with reference to the draw ngs, which
illustrates one non-limting exanple emgpodiment in which: 15- figure 1 is a
schematic circuit of a frequency generator for a radiofrequency
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AF, with kmn kK an _integer a frequency chosen as a
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i ncl udes a Ioq@co%tbla@gﬁtagegug@éatg,%gerat es a reference signal having a
reference frequency Fref g ase-| ocked | oop a harnoni c generator 7
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har noni ¢ @W&Lﬁblﬁl’frqugn@@kﬁéblﬁbutg‘slér@| anplify the output signal, and a
controller 11 t he phase-1ocked loop 5 is outllned t hen the

circuit incl ud?thgr taﬁtéarﬁwwm ealyeprechttbe reggt anyeMiopewille 8Merdfe fﬂoﬁbéhe
osci |l | at QesdrifiRfl théBoPhasRzd BeloRd WithdBfePenceo the drawings, which illustrates one

non-limiting example embodiment in which:

15 - figure 1 is a schematic circuit of a frequency generator for a radiofrequency
transmission or reception equipment,

- figure 2 is a circuit for generating a harmonic of the frequency generator of figure
1, and
- figure 3 shows a flowchart of a method according to the invention.

20 The frequency generator 1 of figure 1 is used in radiofrequency equipment for a
transmission or reception from a radiofrequency channel. The frequency generator 1
generates an output signal having an output frequency Fs. The output signal is used, in
case of transmission, to select a predetermined channel, or, in case of reception, to
assign the equipment to a predetermined channel. The output frequency F; is chosen

25 from a set of predefined discrete frequencies having a gap AF; between them expressed
in the form of F = k x AF, with kmin = k = kmax, k an integer, and AF; a frequency
chosen as a function of the needs of the application.

The frequency generator 1 includes a local oscillator 3 that generates a reference
signal having a reference frequency Fref, a phase-locked loop 5, a harmonic generator 7

30 adapted o generate a predetermined harmonic of a signal provided to the harmonic
generator, an ampiifier 9 to amplify the output signal, and a controller 11.

First, the phase-locked loop 5 is outlined, then the circuit including the harmonic

generator 7 arranged between the local oscillator 3 and the phase-locked loop 5.



The phase-| ocked | oop 5 including an el ectronic conponent 15, for exanple a
chip, provided with a first input 16 connected to a first divider 17, a
second i nput 18 connected to a second divider 19, and a phase or frequency
conparator 21. The first input 16 of the phase-locked loop is connected to
the first divider 17 to 5 provide it widgh an input signal having the input
frequency Fe. The first divider 17 is adapted to divide the input frequency
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oscillator 25 i s adapted to generate the output 5| nal havi ng the out put
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i nput 22b of the phase or frequenc npar at or
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reception and/ g éﬁa%@%‘&k%ﬁ'i% @%ﬁlcl@%std%l%lé'c%ﬁated osdlator 25 (VCO). The

controller 11 controls the phase-|ocked op 5, particular to set the
di vi si on BBy lawiress filten23is eermeriedsto the \)’P%ﬁﬂe qontraﬂﬁﬂ pyrdlladercnte Brovidgdbe 19 as
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The output of the voltage-controlled oscillator 25 is connected on the one hand to
the amplifier 9 and on the other hand to the second input 18 of the phase-locked icop 5.
The loop signal then corresponds to the output signal, therefore Fb=F.. The output
30 frequency Fs is then divided by the second divider 19 to be applied to the second input
22b of the phase or frequency comparator 21. Then, Fcomp2=F¢/D.
The ampilifier 8 is adapted to amplify the output signal to provide it to a reception
and/or transmission channel of the equipment.
The controller 11 controls the phase-locked loop 5, in particular to set the division
35 ratios R, D of the first divider 17 and the second divider 19 as a function of the desired



S5exanple, the table is generated upon design of the frequency generator 1.
During the operation of the phase-|locked | oop, the second conparison signal
is locked in on the frequency and phase of the first conparison signal due
to the effects of the self-regulation of the phase-locked | oop. Therefore,
Fconpl=Fconp?2. The circuig including the harnonic generator 7
arranged between the local 10 oscillator 3 and the phase-Iocked loop 5 is

expl ai neghylek Mquency F,. Tﬁa%oﬁtrraﬁuemqy ARt @Fqb!aai'nw %ﬁ&dtweg@mnw@s 27,
29 adapted to switch on command from'the controller between irst path 31

and a sedGHuapay KFIE3AL Har examete; thaeronteadphdt thas rdored establenint ishmemany In he
second SWHicH f&%acﬂ%tﬁdt 'Fr@ﬁue?‘\@thC hth@ 7|n;5Lﬁ sﬁﬁlaf‘t%oéeeébpﬁiéd tth@ dﬂ)’rglcEWFathR tohe

| ocal OSC|IIator , second 29 I's connected first
i nput 16" qér%ﬂwdd?é Hha@iéon 6\9@‘63'%6?}“%0 rhibeesasped dtvw@m@c%ne %Q'@idl F&tor 3

is aglapt %Qahﬁlepﬁ'@’tbgé ;é%i@:e&&fa@hﬁ&?éesﬁgrg&Qhe?r@q&éh%ﬁfgbﬁé%t&w tch 27, which

guides it through one o ts channel s € second switch 29, then
to the first iDH0g the operation of fieephaseripshes gemdhatssFord FampaisengEenal is a

first patiekdad.in Eh@h@ﬁémy‘ aae r;bﬁéé’é of thb&grétft%ﬂq;ﬁqm @gnafduaqa%ﬁ@%ﬁ@&s Bf

har nmoni ¢ 5|gnal havi ng har nmoni_¢c frequency the reference

si gnal . TheSe{eguizlien QfYthe ?Qa%’@"@q lapRy drerginer EW%}T(E%HWSI ream from t he

harmom C_generkokirolitl rhcruhﬁngdtﬁee%rrﬁah.@fgéneeatérefre@ﬁa Sibgfden e i§@FONd
5ch 29 then connects the harnonic generator 7 to e phase-1ocked | oop

& parsFilziras? apg the rhasedagked ipomd '§@Xp|a'“ed below. The first path 31 is
a di rect conngplel fshuenty B@Héraﬁfrolcﬁféﬁjd@g tava%v@zbgébabwgwdaged% évmcqaum that
pat h, betvveentheflrst Swi tch and the second hi s

way, ei t MM frosm MEO@F@RMGQ% fypiorathiéd apg atﬁ?éo%%%hé%mtwe@tw%y t he

har moni ¢ @anedt %ié)frsgsvﬁ&ﬂ zt?hte uh@ééearr\u Gwithid Q@'TH&f:r@ﬂ%@ﬁcﬁ@?ﬁQcé%cfédﬁtthé nput
16 of the phase-Iocked or the reference sig is directly aE lied

to the fiquRutichhgtloass 0§$"i&tt1¥e3 (Ahddhe pBeInsFWitshgos sgznrteﬁtedftprt@q firshiripul

30The t Wof SHé tpﬁB@SIo&?ed %QpaEﬂdi' HePGofda kD R8I SRIBIRIPIs Zda’ﬂ&:l R)O'Brf)ﬁhé qKe by
the controller 11. Therefore, the controller 11 is ada to sel ect one of

the pat hsfef@ieﬂcsﬁlgnﬁhﬁOtth%Flwbwtcht%w@mhtqueﬂqsérthfpygh@na@gﬁ ghpnnglssitaBg tand

stop at lig@sécondRWitbth 20 tRén totBe ARt TROE §5.9enerator 7. The
| ocal oscillator 3 is connected to the controller 11 to provide it with the

35ref erence silgdlarmonic generator i Arramgedip adligmajh Q%n%wah%mow@ agesiaids, t he
first patthesadaned Tohg% \ t%da HﬂFn%rﬁ@s@hﬁl IRV &@inlghé ﬁ&%h%t ueAcREQIof

para3|t|c coup I|n S ween hem Furtherm)re | ocal oscillator 3 is
wel £0 sepé?%f%‘amﬂp% #9PAk The rPM{btﬁ'éﬁ*ﬁ 27,2 %pret ﬁ@rpﬁawstrm a@@d | desmstean fneyent

di srupti gRs hﬁfmér‘?@ggh@r%? 75h gﬁ‘é‘ﬁireéti&nﬂﬁrtﬁé fFetbRhcdiRRar TR SBBMNE sWitcH be
reference 5signal I's used as input signa
then connects the harmonic generator 7 to the phase-locked loop 5, in particular to its first
input 186.

The first path 31 is a direct connection, without processing the signal passing

25 through that path, between the first switch 27 and the second switch 29.

In this way, either the reference signal is provided by the second path 33 to the
harmonic generator 7 and the harmonic signal is applied to the first input 16 of the phase-
locked loop 5, or the reference signal is directly applied to the first input 16 of the phase-
tocked loop 5 by the first path 31.

30 The two switches 27, 29 and the harmonic generator 7 are controlled by the
controller 11. Therefore, the controller 11 is adapted to select one of the paths 31, 33.
Furthermore, the controller 11 is adapted to start and stop at least a portion of the
harmonic generator 7.

The local oscillator 3 is connected to the controller 11 to provide it with the

35 reference signal.



For exanple, to that end, an isolating wall for the el ectromagnetic waves
is installed between the first path and the second path, as well as between
the local oscillator 3 and the conponent 15. In one enbodinment, a plurality
of harnmonic generators 7 is arranged in parallel, 10 each in a path. Each
har noni ¢ generator generates a particul-ar harnonic. In this enbodi nent, the
switches are adapted to choose one of the paths to apply one of the

har moni cs_or t\)f?ﬁeﬁ ﬁTeeﬁé‘d”'u%ﬁ?ysb&%‘étoF R &J%f‘gn%&rt% firéll%"th %5 afl tﬁé‘@ec@ﬁ@%ﬂ ocked

| oop 5. This odi ment " al ['ows a | arger con urations

har noni ¢ deerrivsically separaiehieavaih pa@sie @pv@mgq@i&bﬂ@qﬁ thera. Evidiseeraien t he
15 Secon%é@to@mﬁeﬁor‘ 5 1@9{52! de ateﬁ%cﬁ’ﬁ tHeCcASSIBAS B5 Bp%%‘éé Wi thd s to

crosstal k problens that could reduce the Perfornance of the frequency

gener at orPravendciErviRiions of fee pripkinsipedl. inFeArtiaaiiian a haemerinof §19 ference s

adapged t ,pa@gmsgg%gyn@qs,gﬁ@tl ally stop the harnonic generator 7. The
swi tches 2 do not consune anything when idle. The conponents to

produce the f |Fr0§te>@aiﬁ*ﬁ 3o el enfle 2a5eie0Atnd AN 9D they plectrgmagpeticgivaves dyer al |

cost incrig@afed?BbVeed thahiref EJﬁ’tﬁué'ﬁH:YheegHéd?ﬁeBéth as well aEl SHHEer? t8d QY1 aNn
enbodi nent of a _harnoni c generator 7. The harnonic generator 7 generating a

si ngl e hassiaics 3iand thpieamrengeli®e for generating a plurality of harnonics

35, 37 and an |gXnkashbRim&eY hGSurdfty fd?rhaﬁﬁbl‘ﬁétg'eﬁgraﬂi?@ 705 drR@gbanApaime;, For
exanpl e, the device for generating a pluralit har moni cs i s a square

si ghAl 25agBnidr at BAthaEaph d1aidPRlg Genesaire gga@@%sﬂa pRticldar Rpmeonic.| lfgﬂas

inverter éﬁbodeﬁ@nthﬁfer%ldﬁeQ%'?@%ééﬁéd ?o lcRGdLe06 8f FRPRANS & afply Bheldfind nput
and is connected to the input o ic inverter 37. The reference

si gnal i sharmpaies @ the rEt"W@”%%E@@?'tt@rth@f'rsqﬁﬂﬁqtr1§t of tbgirhegeriacked 190p goMhect ed

i n paral | ghpodirhntldléws aWrGer AR F cotfigurbigngquar e signal generator 35 is
adapted to create a square signal. The spectrum of an ideal square signal

i ncl udes onl y BedhasmIORSGRIRTAY. 7 IScrapiad totheestaided auipkly epd stopred wWheb tiRles
evens har nRbed patﬁ@?@tdo@@@éd rRShStPiEFeddR dons@ipitireshd Qlepé%é&ﬁk p‘"{hﬂerﬁé{d ic

ratio of the square signal while erasing or mnimzing, as nuch
possi bl e, thatreouisbiggkce ther prsfosvanreneirtid flPadency aspertel 386019 geo dhes W@@tl*%nm as

possi bl e. FéNl&@n{p'ihe thé‘rcﬁﬁt'ﬂzbi%r qui@ra%fai%fed' ® é&n@;ﬂ&%ﬂr &* pérﬂélr}e&oﬁftﬁe HaFrﬁorﬂEt' ve
conponents, here the ?ate , are turned he out put of

the generggnerates’.{The S%f& S 28 e8! ”0350“%1"&?1’?%{‘@&1’“?6 'qlﬁg@ﬂoﬁﬁ@ﬂ?@ﬁ televi ce
39, here GohRWtRasimst fph!ht:ﬂrar?bgth%%%ﬁij?étﬁ e REE AR iGblet VR MRS REREse

har moni cs. For exanple, the | ow pass lter 1s centered on the frequency of
t he2Bar mdfAf & radipfisgugrgyeaauimentn one enbodi ment, instead of a fixed | ow pass

filter 39, a \mg?ar@bt EsHoRY Qﬁsémf)b(!hﬁﬂ@ﬁt of 39 Ha?mHﬁ:@dgéH%?éto# 3. | 'K e@rhoniy the

controller hi s way requencE/ generator_has a |arger nunber of
f requencﬁ%‘ﬁfﬁt@e_é Qﬁfber@@"gamﬁ’ﬂg&l hagnanieinciudas aj dgyine fop gererating prdyality ot ked

| oop 5. ThemeRes gs'mmaﬁ&&rafcﬁ&ﬂmsgaﬁngé@&tmg ohel f iR RArRloRRE. bel ow. The
frequency generator 1 is adapted to choose a val'ue of Fconmpl and Fe such
For example, the device for generating a plurality of harmonics is a square signal

25 generator 35 including a logic gate 37, for example a logic inverter 37. The harmonic
generator 7 includes a capacitor C1 at its input and is connected to the input of the logic
inverter 37. The reference signal is injected at the capacitor C1. A first resistance R1 is
connected in paraliel with the logic inverter 37. The square signal generator 35 is adapted
to create a square signal. The spectrum of an ideal square signal includes only odd

30 harmonics. However, the real spectrum also includes even harmonics. An optional
resistance R2 is adapted to perfect the cyclic ratio of the square signal while erasing or
minimizing, as much as possible, the power of the even harmonics to obtain as pure a
spectrum as possible. When the harmonic generator is stopped or turned off, its active

components, here the logic gate 37, are turned off.



10 that Fs is not close to a nultiple of those frequencies. Therefore, the
case where Fs is approximately equal to k x Fe or Fs is approxi mately equal
to |l x Fconpl, with k,l, integers nust be avoided. Cenerally, the output
frequency Fs of the output signal of the frequency generator 1 is:
15F8=Fconpl x D, with Fconpl=Fe/R and [ = N+Frac/Md, with Fe being the

i nput frequency of the input signal of the phase-|ocked |oop, R being the
di vision rati orapplib @i feierkBPYL thE %ngw ol i§ ndeialfin 17
and N and Frac/ M Er)es ectléver 'BEItI’l Seﬂél’@ ° or(txls oncan %{ra(aég{)? onal
portion odevigee3%iheresA '@W-Fraéﬁ F"lﬁerdi’g E!Olﬁ’@ eside GalgcHINg Qféﬁ*e aerespig |héﬂmﬂf60& frer

out put i Gadlpidid G- ;sdg@f.ftérege@rngaéd%n (i REReri of 1B HaFRGHERSYe Bicttbi ch the
20conparison is done, requenc e first conparison signal.
For exanple, tlB Qﬁlﬁaﬁ@@f@dﬂ@‘tdﬂﬁtﬁﬁﬁ of ﬂé‘éj@fe pagsHittet 89, & veirieatomopasdilter he
secogd i3 dekedthat & 1B B e lRAISTUANRANRSIANCHR oAt F%%\%Pétoﬂhéscé ete

frequencies to be generated ends on requency 1 of the
first con'ﬁ@lef%'ﬁbgr‘@fﬁ@qué'ﬁcyt%@'qeéﬁ‘egéﬁéé"eﬂrfécj'ﬂfeﬁr@’?mﬁhw6 thh?r@a‘é%r@@k@ﬁ a
fractionapggivi sion, the denom nator Md of the 25 fractional portion of
the division ratio D of the second divider 19. For exanple, in the case of
a whol e di vi si B¢ ererationpf therfeeqypasvgrieralet We@rplisdd8/o%bent di scret e

frequencies isy h%ﬁredﬁ%ﬂ&péenérélo? hes @sRed®lo Bnddsa@ Wa@u@bf F'édﬁh&l' Sy Ealsen D (D
= N+Frac/ Mod t he di stance between two adjacent discrete frequencies to be

gendP at edhdls Aﬁs'ﬁfé%ﬂf’ﬁltp Wb fultiplectdihese freauenicies; dherefprehtbedase rwhssel F is

enbodi ”enak) rc\é@ﬁéﬁefy‘ ok F@%PP% ah?ro&fﬁ?at@l? eq@M OV FEEREY NIV Fintdd¥rs
exanpl e S I's approxi nately for an out put frequency Fs of several

hundr ed Npgst be avoidedBe| ow, one exarrpl e is provided using the flowhart of

figure 3 for té‘&wé?élﬁfetﬂéffkﬁftﬁuttﬂféﬁuéﬁ&quedﬁﬂ(e GG’EBG{ A4 o@tH”QJﬁéqu%)ﬂE\LB&%rét%r

frequency Fs approxi mat el y equal to £0. Fref. The frequency to
synt hesi zel'F, is deternmined in step 100. 9 The exact frequency Fs

Wi | ksbe Fs=10.gLelsiidt x W Wih Ao pX=PRSargl SN ifadMoa! #ith ¥8 defhgftBe (Whubei ng
an integer), as Fs is nuch greater than AFs. Wien the' output frequency is

close to fEeawEney ¢fitee bpuisignal of the rhase-ocked WP R beingdhe divisienyptio am@da@
Fst Af. Thge @rgm Fr@ oy %qsydﬁé fiksh dRACRP 13?03nme§rﬁqfra5%drr%§g%(ﬁ0&f being

havi ng the reference frequency Fref 1s direct |rst

i nput 16 W10l¢ mertigRaard fheckaetiongloporior of ithe &'Wﬁé@ﬂwﬁﬂl%ogthet ?@Oﬂéf%\"@%@
si gnal gepgyiéd ﬁﬁh@ﬁéufpﬂ?s@ﬁéf rﬁﬁﬁhﬁ t&eﬁ@d@he;f FJ F'cémﬁﬂ)m th@‘i'reh@eﬁd?eat Whl’cﬁtthé nput

16 of the phase-Iocked e case of the éxanple,
congfol | eqon]PE"'a@?:ideé’@e{'@ dgefrqucas@atheéwwmaﬂmwal ef erence frequency

Fref of the | qgalex@spld k&bRAngs: thE Yutsf #RLENNEhd BivERBnNaEFPNbEthe second
divider 19 is modified. The distance between two adjacent discrete frequencies to be
generated then depends on the frequency Fcomp1 of the first comparison signal of the
reference frequency and, in the case of a fractional division, the denominator Mod of the

25 fractional portion of the division ratic D of the second divider 198. For example, in the case
of a whole division ratio D, the distance between two adjacent discrete frequencies is
AF&=Fcomp1. In the case of a fractional division ratio D (D = N+Frac/Mod), the distance
between two adjacent discrete frequencies to be generated is AF;=Fcomp1/Mod.

The distance AF; is, in the described embodiment, very fine with respect to the

30 output frequency Fs. For example, AF, is approximately 25 kHz for an output frequency Fs
of several hundred MHz.

Below, one example is provided using the flowchart of figure 3 for the case where
the frequency generator 1 must synthesize a frequency Fs approximately equal to 10.Fref.
The frequency to be synthesized F; is determined in step 100.



10Then, FH=3. Fref. Subsequently, in step 104, the controller 11
commands the switches 27, 29 such that the reference signal of the | ocal
oscillator 3 is applied to the harnonic generator 7. Furthernore, the
controller starts the harnonic generator 7. During the operation of the
harnmoni ¢ generator 7, the logic inverteg 37 creates a square signal

I ncl uding the odd 15 harnonics of the reference signal. Therefore, the

signal at the ﬁi&&é&t%% ?yFNFﬁrbTeqf «’ﬁ&ma%%%&mﬁm Rl Qodd 5 rethtive to

frequencies Fc = m-an 1| nt eger he squar e signal is
filtered fpy(ntpring @Wi g8 f #§ Feis moch graater thgn Nrer\Wegarie @U*P@éﬁﬁ@ﬁd@@ydﬁ t he

hi rd har o9 .o AIRoB3K ERA! e Shéthaly & behBIh By inel atenhar moni ¢ gener at or

7 then has a frequency F . The input e phase-| ocked | oop
5 therefore ha@‘%%@f@"@h&@ﬁ@?s p@—seFr*é}Z whether thqa rfeéetr@veleeﬂalt Ravige vihgi on

rati s R refdrémile fPJ&ft‘leﬁN Isltef Q' d‘fr‘e@ aﬂ%e@@&tﬁe@ﬁstﬁﬁ&tﬁ%@% %éé'quéke%ﬂoéﬁ 5§

applied in a phase-I|ocked @ one enbodinent, the division ratio of
the firstordf @haenoniof @edﬁferqmg@@g,nal generaicd hipthe igarnm@(ggr@f@or { ifeapplied

controll %tﬂé.ﬁ&hﬂ?ﬁte‘% &Mige ﬁhé@eﬂb%dﬁ@éd ©®s R D of the first and second
di vider as a function of desired output 25frequency Fs, for exanple

from val ues stldrtlgcase @fﬂée expnale; thergeatraliard!ydesides ke appEnadddiarmenic to

The frequeBGkidéndeNPedieohs) FREMBAhE S8 Sdsaialor & fsrh@xefnhzmétthé Lt haaﬁor@é the
first co arator 21 i s Fconpl=Fe/ 2=3.Fref/2, using

t hatiOcase! "4 Fs3-p®Esi bl e to cal cul ate the deviation between the out put

frequency 30F38@d’s@q&élﬁiy fnos‘i$§t10&‘3thg‘é8ht‘ﬁoiféf 1r@orisant-thé hitdles 18, B8/ ich

+Af =3. Fe+1/ 3. Fe+Af he deviation between the output frequency Fs

and the chatihetrefesenasnyignabof theclopslmscillatos dus mepliackio e dargonin @eNeratorTe + Af |
W thout apgnerigre i BTG §a88 R RARonid @é‘ne%w at Defhgbﬁ{e\fﬁ%?aﬁd?ﬁoﬂhes est

35harnoni ¢ of the input frequency Fe=Fref Coul d be ,
Fs=10. Fr efarmonicogenerater 7, the logic inverigie}lefisates @WQU@F@v‘f'a’Bﬁ'dﬂC'%ﬂg\é@h offle

cl oggst hagrRRAics #find Paeﬂeﬂeél%.gﬁalgﬁﬁéretfbﬁedth@r@bﬁah%t tHeeSBICY tAE ihVafteP Y PUL
signal is_ increased considerabl
includes harmonic lines at frequencies F. = (m+1).Fref, with m an integer. Then, the
square signal is filtered by the low-pass filter 39, which is, for example, centered on the
third harmonic. The harmonic signal at the output of the harmonic generator 7 then has a
frequency Fu=3.Fref. The input signal at the phase-locked loop 5 therefore has a
20 frequency Fe=3.Fref.

In step 108, the division ratios R, D for the first divider 17 and for the second
divider 19 are applied in a phase-locked loop 5. In one embodiment, the division ratio of
the first divider 17 is an integer, for example 2. Therefore, the controller 11 chooses the
division ratios R, D of the first and second divider as a function of the desired output

25 frequency Fs, for example from values stored in the table in the memory of the controller
1.

The frequency of the first comparison signal at the first input 22a of the first
comparator 21 is Fcompi1=Fe/2=3 Fref/2, using R=2.

In that case, it is possible to calculate the deviation between the output frequency

30 Fs and the closest harmonic of Fe:

Fs=10.Fref+Af=10.Fe/3 +Af=3.Fe+1/3.Fe+Af.

The deviation between the output frequency F; and the closest harmonic of the
input frequency Fe used is then 1/3 Fe+Af,

Without applying the harmonic generator, the deviation between the closest

35 harmonic of the input frequency Fe=Fref could be Af, as Fs=10.Fref+Af=10.Fe+Af.



The frequency response of the phase-locked | oop (PLL) behaves like a
| ow- pass, the cutoff frequency being much | ower than Fe, for exanple |ess
than Fe/ 3. This effect 5naturally attenuates the lines having a distance

greater than 1/3 Fe+af from Fs. Likew se, it is possible to
cal cul ate the deviation between the outy ?ut frequency Fs and the cl osest
har noni ¢ of Fconpl: Fs=10. Fref + 10. 2. Fconmpl/ 3+Af =7. Fcom

pl+(-1/3. Fcom ’Féf%?c th¥ ddVidiioR befiventh@BBdés? ndRISHRE @tﬂ%ﬁwgu?&ﬁn&%\ékéfahen

between Fs and t osest harnoni c of the conpari son quency Fconpl used
is 1/3. Fc'&b’ﬁﬂ@qjﬂ@ncy\ﬂfthﬂﬁnmmﬁlgﬁ@'@W@fmeﬁ@ﬁﬂ%d%féh'ér ator, the deviation

between the clpgegl, J&E?%Eggpég e p?\%@@%rcké@l?aoé ﬁg&ﬁ%v@ﬂ{@& I@WE?QG

out put frequency Fs wou as F8=10 Fco
Thi s exanifees erUengy é@mghratlcft lwedth@cife dppbexaaple dessahan e/3. riddretiest of

the 551 of 41600 ahSleldsAhOlind SRSl LaBInMILRYRE A cS REEar rbfpFYSE Of an odd

har noni ¢ sane frequency resolves The prob t he

control | er declidewsé.rit istpossibe2o caulatd thecddviation foetwaendbe icpipat f;a@tpﬂncy Fs
frequency ignal having a reference frequency Fref
is direct! A;osﬁajgpjb%at r{éﬁmBﬁE% |rst 1|Snput 16 of the phase-locked loop 5, in
step 104 the chylddréfenf FOchincommdd3tNfie=20soinp thek3.Faomebrafp with eEteft he
first pat? ﬁ&m F rthernmore, the controller turns off the harnonic generator
7. “IE i'n step 106, the division ratios R, D for the first divider
17 d0d the sec’ﬁhrmtefdrautbbldemgtlcar ectepert Fednd the closest haAoere df g tampdrason

o orredfBBef FeS8b) Bs e AP ool 8 B A e 01
f r equencydéviation betwemmeadweﬂia@enor_mctdﬁltls;e aprppamdn freqeencin Feovept sod thhat no
Tocal  oschiipdisauaihis it San B8 o Al r REE RS SRR and the met hod
accordi ng to ttgsigxupipld e@mbhara@émtr@twenre&t aosisatidreof the f8@lerey of the
15 reference oscillator leads to an unfavorable case. The use of an odd harmonic of that
same frequency resoives the problem.
If the controlier decides in step 102, as a function of the desired output frequency
Fs, that the reference signal having a reference frequency Fref is directly applied to the
first input 18 of the phase-locked loop 5, in step 104 the controller 11 commands the
20 switches 27, 29 to select the first path 31. Furthermore, the controller turns off the
harmonic generator 7.
Then, in step 106, the division ratios R, D for the first divider 17 and the second
divider 19 are applied.
According to the invention, the selection of the path 31, 33 is done by the controller
25 11, which switches the correct path 31, 33 as a function of the desired output frequency
Fe.
One advantage of this approach lies in the fact that no significant deterioration of
the noise on the reference frequency of the local oscillator 3 is introduced. The frequency
generator and the method according to the invention therefore make it possible to resolve
30 the problems of lines on the synthesized frequency without deteriorating the overall

performance of the noise of the frequency generator.



30t he problens of Iines on the synthesized frequency w thout deteriorating
the overall performance of the noise of the frequency generator. 11 CLAI M
1. A frequency generator (1) for radi of requency equi pnent for generating an
out put signal having a predeterm ned output frequency (Fe), the frequency
generator conprising: 5a |local oscillatgr (3) to generate a reference
signal having a reference frequency (Fref), a phase-|ocked |loop (5), the
phase-1 ocked | oop being provided wthaggntrolled oscillator (25)
generating the output signal having the output frequency (Fs) as a function
of the signal at its input, and a conparator (21) providing a signal to the
controlled oscillator (25) as a function of a phase and/or frequency

conpari son ({Ca %q@en&y rgéhe@mwfo%%.éﬁ uehcylgélfﬁlﬁgﬂalfbr aﬁ&an@ﬂa%utmut
o

signal applied to'a first inp hase- | ocke (5) with a
second cofipaaling¥ng &i %?f%ﬁte"(‘wwt lﬁrgg%ﬂcﬁﬁﬁﬂ HBe HasyRRcy §PQW§F°" C@W&F‘%{ﬁg eri zed

in that ts%car&%msmys)qsasﬁ@wa Keiareﬁde%qgriamﬁémb% rééreh@@ﬁéq&'h@y (Erefoni C
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30 frequency (Fref) of the reference signal, and a device for extracting a harmonic (39)
adapted to select the predetermined harmonic to be generated by the harmonic generator.
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a reference 20 frequency (Fref) and a phase-|ocked | oop (5), the
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conparison of a first conparison signal (Fconpl) based on an input signal

applied to qO.f}-\r Stthocp flc))r gergerggngogn CEUqutp&g%sé?hav?ﬁ:g ae predetermined output frequency

(Fs) by using a local oscillator {3) to generate a reference signal having a reference

20 frequency (Fref) and a phase-locked loop (5), the phase-locked loop being provided with a
controlled osciliator (25) generating the output signal having the output frequency (Fg) as a
function of a signal at its input, and a comparator providing a signal to the controlled
oscillator (25) as a function of a phase and/or frequency comparison of a first comparison
signal (Fcomp1) based on an input signal applied to a first input {(16) of the phase-locked

25 loop (5) with a second comparison signal (Fcomp2) based on the output signal (Fy), the
method including:
selecting a frequency to be applied to the first input (16) among the reference frequency
(Fref) of the local oscillator (3) and a predetermined harmonic frequency (Fy) of the
reference signal;

30 the generation, from the reference signal, of a harmonic signal having the predetermined
harmonic frequency (Fy) of the reference signal; and
the application of the harmonic signal to the first input (16} of the phase-locked loop ().
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