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25 the form Fs = k x AFs, with kmin < k < kmax, k an integer and AF; a frequency chosen as a
function of the needs of the application.
In a basic architecture, a frequency generator includes a local oscillator for
generating a reference signal. This reference signal, which has a reference frequency
Fref, is applied to a phase-locked loop in which the reference signal is divided by a first
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 oscillator that generates the output signal with the frequency Fg as a function of



Part of the output signal fromthe voltage-controlled oscillator is
anplified for use 5by a radi of requency transm ssion and/ or reception chain
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25 that produce an output signal that is very little disturbed having a low-consumption and

compact circuit.

This object is achieved, according to the invention, by a frequency generator for
radiofrequency equipment for generating an output signal having a predetermined output
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 controlled 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-locked

35 loop with a second comparison signal based on the output signal, the frequency generator



5Accordi ng to advant ageous features: t he phase-| ocked |loop is also
provided with a first frequency divider, the first frequency divider being
adapted to divide the frequency of the input signal to generate the first
conparison signal, and/or a second frequency divider, the second frequency
di vi der bei ng adapted todivide the outpdt frequency of the output signal to
generate the second 10conparison signal; the harnonic generator is adapted
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- a first SW|tch 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



5 the reference frequency of the local oscillator and a predeterm ned

har noni ¢ frequency of the reference signal; the generation, fromthe
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advant ageous features: 10- the selection of the frequency to be applied to
the firstcomparator pravisiieg asignaf tontbeicontralledtdseillator pata fnelipnedi plgset ang/eut put
si gnal . t IqRYERS I | 1
ener ge frfreqt{e}?c% aﬁéb}ﬁf&;ﬂ@gﬁf;g@{,&%@gw dggf)%gelrae rPéﬁ%ﬁﬂﬁ Sgﬁ érégr{iclgatt%mat he
dr aw ngs, fisshinpht ¢f th@@ha%&—bsk@hleommﬁhla sﬁcpnchgomamnesm%baiseﬁbm thenowthitch:
15- figur [ f;

radi of requdizly PernB0E FdngC bbby P heRercrib 8 poRen el Bk Hist M dmang
for §ener theiratgrendedraquancy aithe l@@afqugtﬂa@neyd gem@i%@rovnetﬁ ham@mce‘regueaewof-
figure 3 §aowgeanid g}gﬂglart g;fenéra hﬁ&natgg%fgr ;Ié]eOf BV RA Pt s%ggl
frequency generat or ure I's used inra equency GQUIan
transm ssh@\nng)therme@qierrmnecf hafmoaanfmueﬂ¢>e@fuém@fe@lmaﬁ signal; Fne ther applieation
gener at or g R AliESigR 10 Lt i3 ABPIne/ AL OtbcREy RpPUL frequency . The
out put signal 1s used, In case o transm ssi on, el ect a predeterm ned
channel , or, iAceudiag ¢f advastagepenfeatusesassi gn the eqU| pnent to a

pre termnedc I is done of
preggfl ned di sc{rp‘gggél P%JggtrqgLﬁtgguﬁaé\yltﬁw%gweﬁxéhé i gﬂlst e?na(rg%rﬂru 28@‘@‘5 I n
the form gffthggutpukfrgqlmngy ofdine lputpwt Bigrals knax, k an |nt eger, and AFs a
frequency chos i h I f he The
frequency generéfht %aﬁlé@%&%?eégﬂrlegcgfl ﬂ%egﬁ? at or ﬁ?rﬁa\énﬁgédw%gt ergma’c ©

r ef er encedesagiption ﬁmﬁ@rwd@f eelewicwith refgigape yo Hreeirawingshwsish|ibiskates| osp 5,
a har noni ﬁorggrﬂglﬁgte%mélem%éﬂ it @hggnerate a predeterm ned harnonic of a
si gnal provi harnmoni c generator, an anplifier 9 to anplify the
out gt si gnal , - figdreal do @t sellematic 1circuit of a frequansy genpeaterhies & rasidfegivendp 5

s outli ”ﬁgnﬁnﬁlgﬁpnbpﬁcﬁﬁo?\%qtu? an EHiudi ng the harnoni c generator 7 arranged

bet ween t ocal oscilTator t he phase-| ocked | oop 5.
- 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 Fs is chosen
25 from a set of predefined discrete frequencies having a gap AF, between them expressed
in the form of Fs = k x AFs, 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 to generate a predetermined harmonic of a signal provided to the harmonic
generator, an amplifier 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.



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 input 18 connected to a second divider 19, and a phase or
frequency conparator 21. The first input 16 of the phase-|ocked |oop is
connected to the first divider 17 to 55provide it with an input signal
having the input frequency Fe. The first divider 17 is adapted to divide
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a functi ofattef withghe didenreddcontrol signal. The voltage-controlled oscillator 25 is an oscillator
wherein the output frequency varies as a function of the voltage of the filtered control
25 signal. The voltage-controlled oscillator 25 is adapted to generate the output signal having
the output frequency Fe.
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 loop 5.
The loop signal then corresponds to the output signal, therefore Fb=F;. The output
30 frequency F 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 amplifier 9 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



6 output frequency Fs. The controller 11 is, in another enbodinent, a field
programmabl e gate array (FPG). For exanple, the controller 11 has stored a
table in its menory in which, for each output frequency Fs, the input
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the division ratio D of the second divi®ler 19 are stored. For 5exanple, the
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har moni ¢ si gnalhen&eaurncH mnﬁgat@r hamwiﬁsthq &‘qlﬂéﬁéy'ﬁﬂzgoﬁdameq @ spitele0Bnce

i gnal . Thgnduhd BRSn ZontileAidhuals BRAS atpai st aRadannes reRgIbaRel! he

har noni ¢ gener at or irection of the reference signa second
svm t ch 29cament tb@tﬂfﬁé@Wéch Retathermenend gtebrag dhe first switele2 hisppanede &litheoop
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a di rect nection, Erocesm ng the si %a passi ng rough t hat
pat 9 bet dletbn Fmﬁ?ée‘ﬂfiqud l@m 50 hergfose dthe Hecat @seiriok & is @ldagtgd to PFOV'dq et hi s

way, eithgsebh& £|§r§£'ic?ﬁ‘\ ‘?lrﬁ s Qieh 27 Swr%ﬁ’%ﬁgﬂgfjlt Woﬁ%ﬁ?ﬁ&q@q:hﬁﬁﬁ@s 33 39t he

har noni ¢ generato harnonic s is a led to the first |nput
16 of the?ﬁﬁ@%ﬂd it R9, thep te thedirstineutr18f er ence signal is directly applied

to the first i ﬁi@ﬁa%n@z%éngﬁéw&%{ %DG’% L AP ptnss. ﬁ'h@ hbihcHic ?@ﬁé}at%lls

30The two swi tches ni ¢ generator are con
the cont rhenedapted ofigenerating a maimoa@rﬁlgraﬂl IhéYanF $@lad\§m\@mc frgagencych @fne of

the opat hst@%fe?’éwce@@rﬁ)ahﬂﬂél?@&ﬁtc L087C98i40 |ah%ﬁ% ubs?re%ﬂ?‘@ﬁ@goﬁlﬁst?éa% ?ro?hnd

stop at least a port b & enal
| ocal osctihel karapenig desembdemne st e ditectiore ot rﬁfﬂwr@s}e &Qnat' ol e%gane SV{"‘CW?(% t he

35r ef er enggnBRéts the harmonic generator 7 to the phase-locked loop 5, in particular to its first
input 16.

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-
locked 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.



When the frequency generator is designed, the first path 31 and the second
path 33 are physically separated to avoid parasitic couplings between them
Furthernore, the local oscillator 3 is well separated fromthe conponent 15

of the phase-locked loop 5 to prevent disruptions of the output signal, in
particul ar when a harnonic of the referénce 5signal is used as input
si gnal . For exanple, to that end, an isolating wall for the

el ect r omagnet i Whantless freguenay anéretpr lisediosigned; the first gath Fdtandathe sepend patbnd
pat h, as I I S5¢heal N
one enbod?grren %SQ%M@%E %@8 t# g?\g!rj ?\élgglc BB fn%goﬁm%érf‘gxegﬂﬁgﬁg@m?r% the
parall el Ioc&l(bsediaﬂ@r iBris avqﬂaenarambﬂﬁomahmﬂmoméﬁaﬁféhe gaarerigekes lgop 5 to
particul a t e hoose
par 1 cul BT rork e QuRAPSRR B, paiBas e BRI NBE eI GO0
the Bir st signgis usksl asfinputsighse- | ocked 1 oop 5. This enbodi nent allows a
| ar ger nunber u The: : NgkLa, 0 be
started qui ckle&aﬁgﬁ%lg E)dg %hn%r? %@.Q&%{gﬁ@%@%ﬂﬁp@% él@étrc?n;égﬁwgtﬁgﬁgée\%@ Isso as
to decr eametadj%mtvmanotheaf\@t path endstbe ekond datheras el tasc baeeneligeiocahe
per f or man ﬂ%ttort%%tr]g%@?gyerﬁ;qger ator according to the invention. For
exanpl e, contr I's adapted to conpletely or partially stop the
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i nverter ﬁ%hﬁg g rédilce tﬁé‘é%rﬂ?rh&'ﬂ@é ﬁe'ﬂva%%h&ﬂﬁﬁerétgﬁamﬁé Ed)fhe%verﬁioﬁ' rst

resi stance 'S connect ara logi c inverter
squar e si Gomkxarepier theosorgsligrs? ‘adﬁap@@iefﬂ &0 cpepteteln osqqaaraéy §|tQﬁ1éhe hﬁﬂﬁé’n'c

spect T um gln e@&orfeﬁ%e SPHAGS 25! 18 nbKridRS AW dR. 7RE EBIAbGRents to

However , e real spectrum a 5o I ncludes even moni ¢s. An opt I onal
resi st ancprogace Qweatdstm%fd 31 @ngdhd seqondpatic §2 chuser anpgligdvle pyrral gostriecreagmal

whi l.g era mich as possible, the power of the even
har r?gnl CS%Q%@B&&%&H} éﬁ@gmaﬁt:pect rum as possible. Wien the harnonic

generator is sFigppe@ showsirate@ngfotiiment sofagt herenaniamesneatas, 7hdhe baaanigyi c
gate 37, gér?ﬁréggaeggengutmg %magle harmoRE iRGRY a %Ev:t:@?orgﬁ'é?%rré?t la qurélﬁ’;eof

square Si t he extraction device ere a | ow pass
filter 39hardmmicsBs 87 sat emextﬁaséloofdewn@ 3gdorseiaciiog nae ﬁbﬁheéerm%?»s exanpl e,

the |ow pass fElt &%ﬁo%e C(ﬁé”d@%@tg g;etn@faaftlhg qM@r'%ﬁtXI d?fhahﬂgméf‘fs@@bﬁar&%lg@%l

selected. I n on f1xed’'| ow pass | ter
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inverter 37 The reference signal is |njected at the capaCItor C1 A first resistance R1 is
connected in parallel 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.



The operation of the frequency generator 1 is explained bel ow. The
frequency generator 1 is adapted to choose a val ue of Fconpl and Fe such
10 that F, is not close to a nultiple of those frequencies. Therefore, the
case where F, is approximately equal to k x Fe or Fs is approxi mtely equal
to | x Fconpl, with kJ, integers nust b& avoided. Generally, the output
frequency F, of the output signal of the frequency generator 1 is:
15F5=Fconpl x The aitpht sfgberperdrefoRohing sguarensighal SON® goniictas Pehe extigctione

| nput fregueoc |- DAL S 1F0B5Eof € e HelaRRfharRoRRE NEort he
di vi si on g%ﬁ‘f%oygag‘fﬁf‘% %gm{ @%éﬁc_”etg{ %%gétjap?érde{c?t%ncy FeOLt?/ iéhee fa_i r stardiovi der r17,
and N andermapléte lvspasstfiteeiscenteraton the fighsenrcy s the kaimenis te ke seleatedi onal
portion of theydind Shoskinahi fefadt by il Taol 3 vaRBbIL G6l-pass ke

out put si gnal ltqgé/nl\élnégrh?ﬁjeﬁﬁt’egﬁ%%gy&%sﬁéég@gnﬁl é/s' the’?r equency tgt swhi crh t he
20codpar i 89is ussddinatds lockesl in byHke tordtpllentyy Ivthia way.fthe equanep Seneigier Sagdal .
For examp I thBSird ViR 1181 1M pifase-1BEkdahe
second di {ﬂ? err%H@Q?E%n%%ﬁfg%&%etg(?%ga;b?ﬁ%ae/tobet Wléeril F%Wo adj ac%nt di screte
frequenci Boptoo be generated then depends on the frequency Fconpl of the
first conparis j f ﬁg’% A in the case of a
fractional di V?@? g%%ﬁﬁ%we&é%%gﬁgt%%gpgﬁgtog?% 75 Tractional portion of

t he division r&h¢ Gequanicy graeratar dnid adiaptedde chooser valdg Afbicempil ndie sighe of
a whal e djui gl ' ighl REFUBRESs 1R &8I G8 bast FRERS P, |
fr\é\gﬁenci {ehé‘[ ?é%&%@%%ﬁ@lat’ﬂﬁ“@ ??gfssg (F:_)b?‘t“a ?r aicm%cr)nal "divi gi. on rati olsD (D
= N+Fr ac/ sprtpximately edusl tmic s Figerr e isranpieximaicliceatial ilsdreomp s Wi kdiblegsrs o be
generated_j = npl/ Mod. The di stance AF, is, in the described

enbodi rrenﬁugtvgglofﬁ’e W th respect to the 30 output frequency Fs. For
exanpl e, AFs | Seagrpliostherautebt/freBiersy F§ of tharputnut sianal efdhe digayercy asmesaigier al
hundr ed . Bel ow, one exanple is provided using the flowhart of
figure 3 for the case where the frequency generator 1 nust synthesize a

fredéency Fs abgFesmphxdd witficampisre® mep. = RiEracidedevityFe beipg the input
w1l bo Frogisnel St ARiMALBRE dioHRite10thed 0on, R bpind 1R RiGSH roRpIage o
an i nt egethe, inpig freguercyniia by tecfirstedivideraty, ARd. N ané iracidod rrspeetivehebrisa e i s
CLhe Pl R g8 B8 et cBRER! Gty g debid i o
havi ng t hepplied to the output signal having the frequency Fs. Fcomp1 is the frequency at which the

20 comparison is done, i.e., the frequency of the first comparison signal.

For example, to change the output frequency, the division ratio D of the 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 ratio D of the second divider 19. 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 F;
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 F approximately equal to 10.Fref.

The frequency to be synthesized F; is determined in step 100.



5 reference frequency Fref is directly applied to the first input 16 of the
phase-|l ocked loop 5 or if a harnonic of the reference signal generated by

t he harnonic generator 7 is applied to the first input 16 of the

phase-1 ocked | oop 5. In the case of the exanple, the controller
11 decides to apply an odd harnonic to 9he reference frequency Fref of the
| ocal oscillator 3, for exanple the third harnonic. 10Then, FH=3. Fref.
Subsequent |y, The etaspfra@uency Rewdldre Irs110.EreftAf, withidmn s A losqite Brglativerto 29

such that ! ieot60 SrofiEges 0¥, 0l REAEAAS| B g difmARKLERof & the

har noni c ge era er fror e control starts the harnonic
gener at or clgse Pur inaifipleted Fegfethatspestrunt willthe priltesiiiydingeaera®or 7, the |ogic

inverter 37 creat (%‘?Her e?”@éc%e%' anagle ng?a Welinsert e %q%egges RV fe the

reference signal. ore, the SI at the outpu he 1 nverfer 37
i ncl Gdes teferance ﬁ:ecIuenexsme isf dieagtie applisd te thefirshinpyt 1 efithe whese-lecked logpdger .

Then, ! heoSflHafndlig Bine! iehiddeyidith BindriR ! BMhERAAMdAL bEherdRr 718aBPidc,

for exanple, ere r noni ¢ arnoni'c signal a
out put of’tOttheflMﬁWhi&Oﬁbﬁ@ha?e%bCWed|h@m5has a frequency FH=3.Fref. The

| nput _si gnal af, thQ%aQ@@ﬁf?\e £ %hn%ﬁehltﬁég@oréro firer ‘leéé’&(?esht‘asap%lyz&f B&QHQWWHIC to

Fe=3. Fr ef, fvision ratio he first

d| vi der 1meamﬂerfsme frh@uem@udﬁaf di thedlecaligscillatorappior @aamnleathpﬁagé -hageRreig. | oop
I1|a one ﬁgg)gdl_ rgf the division ratio of the first divider 17 is an

|nteger F e 2. Therefore, the controller 11 chooses the division

ratios R D of Sumwem@t irnstep J8dothe apintrplrsr1 lacoramengicthediwitshes Ré 2R sushed

out put - 25§ r{a?%%‘% re (Tsﬁ ss&ﬂﬁl PRI Bﬁgﬂ@t?ﬁi }éeépr?gé@rtc?%é Rarhf¥fid §elefaton 71 he

menory of "the con reque he first” conparison
signal at Fumerfnor@tthe npntrollzzataﬁs thérdatmenie gémfptﬁa?t &uripg the operation of the

Fconpl =Fe | I bl e
to cal cul g% rﬁé Sé/é%ﬁta | C)n %\%'enr\{ e{t ﬁre37(')uq[r%al}?s fa re Juag%tgxg‘ﬁ%ﬁﬁ\cldd?g ﬁ]ep&f&

cl osi&st hhammmics @‘fthﬁeefe%te@wgnaéfﬂh@rem& tiresignal tile Peltplli of ﬁ@rmve“ef 37

The devi af r*p% 9%%8@(3 lﬂ@s?‘! F&'Jthﬁﬁ&@g u gmff) Frad v@uﬂ?n?%ﬁﬁﬁt%berha}fr@?\?'ﬂ?e of

the input Trequenc use
appl yi ng sh@arhargmhiSdllfgeedebsaﬂ@rlowmaés dléef 39.iwrichbist faseaxarmile, ceptesad on the

éggi{)ngpgﬁﬁf@&%‘aﬁ'g% hoRmHeagNal BETHE Sitp R Ut Rendhic gherator 7 then has a
frequency Fy=3.Fref. The input signal at the phase-locked loop 5 therefore has a
20 frequency Fe=3.Fref.

In step 106, 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 F;, for example from values stored in the table in the memory of the controller
11.

The frequency of the first comparison signal at the first input 22a of the first
comparator 21 is Fcomp1=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 Fs 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.



10 Therefore, the deviation between the closest harnonic of the

I nput signal used and the frequency of the output signal is increased

consi derabl y. The frequency response of the phase-locked | oop (PLL)
behaves |ike a | ow pass, the cutoff frequency being nmuch | ower than Fe, for
exanple less than Fe/3. This effect 5nafurally attenuates the |ines having
a di stance greater than 1/3 Fe+Af from Fs. Li kewise, it is possible
to cal cul ate t Teerefovd, dhd devidiionebveentae closgsithatmenic ehit imrsit signak usedands est

har non F 1/ 3+Af
=7. Fcolrr;::)l&‘(9 %ﬁg%c’“ e%\tft?ut s\?arfaﬁrsliﬁc‘?éé'@%fd Coégd&agﬁgnEOTh;ref ore, the
devi ati on bet V\Emﬁfrﬁsumsd response obthetphase-tashed |Q§>P (Phk) behayas koA lowwgssncy
Fconpl usg% %u?ofa'érg e%%g%je r@f %ﬁ (JQ\%'I“thé’ﬁSFngoP I%Qarﬂg@r@ﬁ fhaﬂ@@ﬁ at 198 effbfe
e st ha

devi at i on ween rnoni ¢ of the comparison frequency Fconpl
and ®he ouatptaﬂyfatterqmﬁcttneﬁeemuw adistanpe grefaterdharF2 fe+ st fegm ks =

20. F 1+Af .

2o an! o iuspy bis A Ry RIS £
unf a?/or ab?ﬁdmmﬁeermeucmﬁFa?npﬂd har nmoni ¢ of that same frequency
funct]on of t hE~0gTFEA’ oA caeiRecy eofpatt FongomblfndutoFrerds *

h?vi ng ahQ,e,rfcequmﬁe frequency Fref is d| rectly applied to the first input 16
ot pase-ce 104 t caontrall n '

20swi’%t ches 27, Q@eg)ée sﬁg@@f"at‘?{bg%"‘.}%ﬂ’ pﬂ“ﬂqﬁi."%ﬁﬁfaﬂ?ﬁ?“ﬁﬂ? quﬁ%:goggﬁ{'?og\ | er

turns offfrédmd@wmmpq @Raeisat/BFcdmp1-Af. Withbbeosing the hapndé gehératati thesi on

ratios R D the second, di vi

Accor di ngd?‘ﬁati%eb"qu%?\tth%ﬁgs?ﬁg"%@f)@'&t?qqne SPTPRESYL{TRAYE %:f%%qu&%?log L/I te ﬁe
cont r ol | eputpbilflequahtbyf b, Woill ohg DetAlcastiEn @ Ctefpaf=lR0Fcond3+at a function of
the desired out ﬁlgte;armepleu%gm%nstrates that the direct application of the frequency of the
16 reference oscillator leads to an unfavorable case. The use of an odd harmonic of that
same frequency resolves the problem.

If the controller decides in step 102, as a function of the desired output frequency
F,, that the reference signal having a reference frequency Fref is directly applied to the
first input 16 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
Fs.

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.



F. One advantage of this approach lies in the fact that no
significant deterioration of the noise on the reference frequency of the

| ocal oscillator 3 is introduced. The frequency generator and the nethod
according to the invention therefore make it possible to resol ve 30t he
probl ens of |lines on the synthesized frequency w thout deteriorating the
overal |l performance of the noise of thegifrequency generator. 11 CLAIMS 1.
A frequency generator for radlofreque!#é equi pnent for generating an out put
si gnal having a predeterm ned output ﬁ%ncy, t he frequency generator
conprising: a local oscillator to generate a reference signal having a
reference frequency, a phase-1 ocked | oop, the phase-| ocked | oop

provi ded i t h A2 fegDéR@! haskraBeifbl Addwsfr ﬁﬁé)afehﬂtgn"fehﬁ f@ug@méramiggraal oltami ng
t he output frequency as a function of t g]eqnal at i

ts in an

conpar at $HINgt BRMIRE A §redetsraingd ‘t‘tSOLttlﬁréqH‘?ﬁﬁyr EUBL Wﬁf%?'p%fgﬁ%{'sf%ctl on of
at |east one phasa o@auétbmtg@ﬁ@yat@ammr@%gmtal ﬁa\tngétef@@ﬁp@fm@mm gnal
based on an i nput S|gnal applle to a first input, of & ‘F as ﬁAOCkW? | oop
with a second abhsgriPes OPpntke Missedodidi AP BRYSIEE WiiyAsgontrolled osCifgiar o
the frequRREeMtAsH @Ltit?[tt 8559 h'aOlﬁP YR suBlt fré@sdncpre RnBIIN 6 toesighat arits
adapted to (%enerate romthe reference signal, a harnonic signal including
a predet éRHtrAY harnonic of the reference si gnal t he frequency generator

bei ng adapt ed 4 Q,Rpfhisr hﬁncﬂﬁjé@@n‘él t%'t%‘%bnt@cﬁlle@'&cﬂétoﬁ Be altafidieRict at least
generators to the first input of the ?hase- ocked | oo The fre&@epcy

gener at oronécﬂi‘@ﬁﬁ|0ﬁ§eﬂ%bert9)’éi°ﬁ’1pfr‘s%éfr% It Pﬁ@pﬁ'}'ﬁ.{’é‘e’s‘qﬂ@égéﬁeq Popnipul s
provi ded gﬂpﬂ&i @d fnrsﬁnptlf SAHE PRYscdb¥iedtibop WiB af ebdhd EsRpARRASIGHaY bARI drei ng

adapted to divid frequency of the input signal to generate at |east
one of tH@ePthrpgtS'@@ﬁtparl son signal, or a second frequency divider, the

second fr equeQ/mérghvthgQFqughéw?&Q&%?%léoolrféluﬂbQ%t 1Rt Q)Hb m&mf)hi@%@iéﬁé’to@f

the output signal to generate the second conparison sig

f r equencyadgeieer 42 ogengialer direry the delerence, sighet: e?nh?ﬁ‘éorh%r%'f‘ﬁ' '@M&gataor is
adapt ed t e@é?@r‘?ﬁlﬁé@h%d?ﬂgofhﬁé Fgfé‘r'eﬁcé’glgthetHe3f®h§H@Eg&&é?@t beingtaddiitéd to

frequency generator according to claim'1, wherein the harmonic generator
conpr i sespaly thahatmenic ggpald oaa&ﬁit@d*armog@rg@:nataé(?fa t?)'f"l?rfﬁttl“t‘fipté‘f g]‘?a‘?’}?ﬁﬁl cs
of the rq&qge@rpggp signal, in particular a plurality of odd harnonics, for
exanpl e a generator of a square signal having the reference frequency of
the reference signal, and an extraction device extracti ng@aesﬁt]arrm

adapt ed t2 selld& reqiensy dgaeiatar assarding oflipln { o Wheree Hisr B?‘ephBOp is
har moni ¢ egﬁﬁﬁro@tdéu wm5a fTEtefréctt%ﬂe;ela%eeem@rfﬁtmeert@g@y divitier thRiryf adldptdd to

wherein the [ocal oscillator 1s connected g&ral | el at hs
and at | etdde dhrefreapensh af dhe iyt isicsel ion@‘tﬂer@f? qtﬁ%asér?&§e°flt8 I qOHEPﬁ 'S¢he

swi tch beiifig agdlapt &doh@ 1RBLEGdy 8RR th R dBAd hiequency divider being adapted to

divide the output frequency of the output signal to generate the second comparison signal.

3. The frequency generator according to claim 1, wherein the harmonic generator is

adapted to generate an odd harmonic of the reference signal.

4, The frequency generator according to claim 1, wherein the harmonic generator
comprises an harmonic device adapted to generate a plurality of harmonics of the
reference signal, in particular a plurality of odd harmonics, for example a generator of a
square signal having the reference frequency of the reference signal, and an extraction
device extracting a harmonic adapted to select the predetermined harmonic to be

generated by the harmonic generator.

5. The frequency generator according to claim 1, wherein the local oscillator is

«Q

connected by at least two parallel paths and at least one switch to the first input of the

phase-locked loop, the switch being adapted to select one of the paths.



12 6. The frequency generator according to claim5, wherein a first sw tch
is connected between the |local oscillator and the at |east two paths, and a
second switch is connected between the at | east two paths and the first

i nput of the phase-locked | oop. 7. The frequency generator according to
claim5, wherein it is adapted to apply the reference signal having the
reference frequency to the first input 1pon selection of a first path. 8.
The frequency generator according to claimb5, wherein at |east one second

path pr oV -ded Wiet Fewieachaerdaton aEeRIAING teSHyP A1 drereia asfiistswiichts caprsried

second paldivish Beliscd %@c&llétbﬁarﬁ'@fHM'lé‘a& 't\g@élath's Sa@PRIsk66hd Switdhas kbhsdctéanput .
9. The frequency generator accord g} to claimb, further conprising a
f

sel ect or heduprnelhetad leasbye %h%ﬁ’é‘j@@ ek ohthehage1asked 199%8- of t he out put

frequency of the output signal to be generated. 10. A nethod for

generating an 1 Peuchcd BaheBd i Rtoring BAGAIRT 51 RIRStemUt iﬁJédéﬁt@(ﬂt&‘QWylﬂﬁé
using a local oscillator to generate a reference si n havugg a ref rence

f r equencyeliRNcs peRA daving kery rqur@,ﬁce freaueneyde he frekd BHBO'bé? %‘r‘?f\ﬁ
with a cogg'étm'ol | ed oscillator generating the output signal having the out put
frequency as a function of a signal at its input, and a conparator

providing a signal to the controlled oscillator as a function of a aﬁ‘h
and/ or fre&que @Vf ERAHSAEY S8REGIOr ACEPIdNg OotiBaY PsBheeNgAiF e usHINd P thput

si gnal appbiigsy ttheohéd roitthk RdtnoRlc bEeerbtdas & lsaekakat! @@RNVA tdecand gRen s
conpari son signal based on the output signal, the nethod conprising the

st eps of ;selected, th%’éﬁ’rélﬂ”ictfgg%‘fsr%@%@thﬁ "%én%pl ied to the first input
anong the reference frequency of the local oscillator and a predeterm ned

har monic gr eqUﬁf&Yre@ﬂeﬁdeéﬁéero@%oﬁiuﬁj’l% claxm fur@%ﬂeécﬁh;brf@;g far sgettoe

ref erence si a harmoni ¢ signal havin term ne ni c
f requencyaQ?Pg WP%‘P%@@@ ‘glt@‘?\BPthgz%?oa By "}ﬂg th?ﬁl@ rﬁﬁH?’&Cys‘%dH%IOH{éH{ t he

first inpygndrto g@ge,mg@g | ocked [ oop. 11. The nethod according to claim
10, wherein the selection of the frequency to be applied to the first input

is done as_ a function of the out fr of the out
10. A method for generating arP output §S'n§ ha%ng a pregetermx eé tpg{‘| f?equency

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 output signal having the output frequency as a function of a 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-locked loop with a second comparison signal based on
the output signal, the method comprising the steps of:

selecting a frequency to be applied to the first input among the reference
frequency of the local oscillator and a predetermined harmonic frequency of the reference
signal;

generating, from the reference signal, of a harmonic signal having the
predetermined harmonic frequency of the reference signal; and

applying the harmonic signal to the first input of the phase-locked loop.

11. The method according to claim 10, wherein 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.



