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Case 2533 RADI O FREQUENCY SI GNAL RECEPTI ON AND/ OR
TRANSM SSI ON DEVI CE W TH NO SE REDUCTI ON The i nventi on
concerns a | ow power radio-frequency signal reception
and/or transm ssion device with noise reduction. A

dual frequency conversion is carried out in the

device so as to |ower the frequency of the 5 received
radi o-frrequency signals or to increase the frequency

of baseband signals to be transmtted. In order Cas4l2533
this, the device includes a bandpass filter connected

to a rMIIGTERMUEWNHSIGI\B&I@MEQIEFWIONTAI\HWGR' on

first and second m xer unlts for carryl ng 10 out a

dual frequency conversion using high frequency signals
generated by _an oscillator stage and a divider

el enerlthe invagtien FerReRIas @ylowdramwersiadio-frequentyesignal relception

ra%@!?drvetparfs?'r%glonf ro%ﬁ"b%”‘ifyltl?' QoRkS %(Eﬁ:&lopm ﬂlbggﬂjaé freguency

frequency 1s necessary.
poower@msn isf cahnedmdiandbe idevidees@ asetodbwer shefrlequency of the

I P B Rl GaR Rl derincrease the geadpan of baseband
Agplalcabi bs MansAtRl. OBl 68der @b S§b OBRS {HeS et iftludes a

gadl 0- frﬁquency signal reception and transm Ssion
80fleass afifer tepnpeetest tra ajuradiofreguerei ysigoaly seseption or

trankAiion %tér’iﬁé]“&nfeéspgnéhlgv{e ﬁSEkevgr%gﬁﬁgr' for amplifying the

frequency signals wt enna to a bas
fecainashel trapsmitted §Qnals,eamlaﬁ[s] andrseeost onixesuaits for carrymg

nerate radi o-f signals to
BEL A Y e f RaTisinloainos hE o Tir T Hdadis generated by
baosbilatbrstagebad a dVider slephditl € frequency conversion,
the high frequency signals generated by the oscillator

st ageAaniliap Uﬂéhb@ﬁ’c% derhérs%ﬁ(eforuTBWeﬁH@StthBaYSCé}}led radio-
ﬁubst anti al | % equal frequency to the frequency

SAHeNSY Sigl 90 2 Haseland érquegcwrlﬁmrallygnamssary This
Q\%l&?r&e?tafu‘i Hﬁl@ﬁ'lseﬁf %tdnjaSn%é Eﬁg ggﬁééégosgn%gglphgequency

radi o- frequ ncy S|gna
coleasioorwhen thmradioeﬁrequsncyl sighalechre reseivedor transmitted.
di sturbance radi ati on of the high frequency signals

may -US Patent Application No. 2005/0017887 discloses just such a radio-
frequency signal reception and transmission device, able to perform a dual
frequency conversion to lower the frequency of the received radio-
frequency signals with a single antenna to a baseband frequency. A dual
frequency conversion is also performed to generate radio-frequency signals
to be transmitted by the same antenna on the basis of baseband signals.

With a single frequency conversion, the high frequency signals
generated by the oscillator stage and supplied to the mixer unit must have a
substantially equal frequency to the frequency of the radio-frequency
signals. Disturbance signals at harmonic frequencies to the frequency of the
radio-frequency signals may be produced. Since the isolation of the mixer is
limited, reverse disturbance radiation of the high frequency signals may
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occur in the direction of the antenna in the

radi o-frequency signal reception node. This reverse
radi ation of equal frequency 20 the radio-frequency
signal frequency is thus not filtered by the input
bandpass filter. Moreover, in transm ssion node, the
radi o-frequency signals produced at the 5 equival ent

oBERHFH e el 3% b pHEANENRANS 18R Req it il eosion
Beasies €THS reberseadadihiion dfr eqmzil hifequiérmdys to tthe dtadio-frequency
radi o- E{r equenc)

nals e controll ed
oStgnel Heavergy éntﬁ 3t fitarest gxttggénwt bangpags fifer. Moreover,

gﬁnerrafrsen@giah frﬁ@@érertﬁa %cﬂa@‘réqu@‘ncp' QRphals TpeaUsasYat the
than the desired value. 10 During I_@ﬁauency conversr on

i Aquivaleat freﬂueqcretn:sr\eshlghafreque@wrﬁlg ¢ fioanthe esdillator stage

SRA oyt B lBE' el HABER EP B oo i tne
otrahkmrttﬁdhmdrohmMehoyts’rl@wa?lsa@evbltmrmmroww ioggillator of an
ency .conver This i mag frequency i.s |liab

+ BSIERE 35555 5, Batlg o hishesalgn Biah ([iPHEnEYRIgRRIS| Pb figher

théq&éréﬂﬂbﬁiﬁé@%ﬁﬁ@&%aﬁr'egnw s picked up, particularly
during conversion froma high frequency to a | ow

frequeDgMn% Theeh @S f cBAVERN sr,gnab 94 dio- z1‘rtethI‘=°rcy srgnal

out put of The m xer "unit 1s generally greater t
uessieption/transsiispion dguiice, awhrqbﬂemayfmrqﬂ ihast beerrneobserved

pﬁ@ge%sﬁapeg\e %rgét%ngngtf iﬁ%tag?kﬂeg*egg‘h% IS\%%& tt g\%d on the other
ehbmdiltnethies imagé awbm:érroquenng fsecgraicyr e@mnirsmn 211001 Oﬂ‘nage

RO DB S S ka5 SERA T el 5 e
d#érdrél&eﬁﬁéﬁétﬁ%@ha@rb\{&(e‘d' ap, ‘ifarﬁ&lﬂaﬂ@‘ﬂ&m fé@rﬂ)é‘?é]ébf from a

si gnal s pi cKed ulo I'n this regard ohe coul dcit
Paigkrfrequansy ite oun frRgueaso (s nage flequesey srgeel gam at the

d t d

-GG pPlnet xRy WbRTs gBhe(aE e BE 5 B g L R sl gain

t which |6Hg1 aondplicatéizhe Progessing fof Itherinfornatioasconfaineddn the

the d equenc onversi on operations, a specific
it EO RS PO GRET o “one’of the i xer  umi 15

so as éo rermve t he |rrage frequency of the converted

si gnal *evesal \eabedimeatnqforadig-frastiency: Hgnals regapsisgeand/or

| GRS dededd e o] ARHCASDo 3 03 B
apargérof the noise, in particular during frequency conversion of the radio-
frequency signals picked up. In this regard, one could cite WO Patent
Application No 03/009483 which discloses a device of this type for receiving
and transmitting radio-frequency signals whose frequency may be equal to
2 GHz and 5 GHz using two filter antennas. During the dual frequency
conversion operations, a specific architecture is achieved for one of the
mixer units so as to remove the image frequency of the converted signals. A
voltage controlled oscillator is arranged for generating first high frequency

signals whose frequency is comprised between 2 and 5 GHz such that after
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-3- the first frequency conversion, the internedi ate
frequency signal is close to 1.5 GHz. This solution
proposed in WO 03/009483 cons8derably conplicates the
structure of this type of radio-frequency signa
reception and/or 5 transm ssion device for renoving
or attenuating the i mage frequency di sturbance
The frequency of the first high frequency

stfb%ﬁ st freguBRFY, conversian; thelinternediale: iegLency w@al is close to
r 34 gz equency signal frequencies to be picked up or
transnttted This type of radio-frequency signa
recept r :
Goal "o 18 S8fiod TASIMEP I AT B0 RS RURBTERLA SBmplcates
f thet eaiructha ofratHis ptypbakmlf eradrrs-frequemny pmgmledecmptloa and/or
bﬁtter§ or e ectrl ene@ﬂ¥ accg mul at or hlee

aUrars' b fof Ffeﬁa‘%" §NYauR Ahg %?%%efée%uency
ra@tmbén@mi@n@}s awwé tfé?fethltﬁ@hrsmgteweq@ermytétgﬁa|s is only
dual frequency b or rece|V|ng radi o-frequency

sii t%nnmedt Fﬂeb@ewtb@ thec wRi éadia-frequency sigial fsequencies to be
f
A P 8.9 Bt en
ranHISGWMndemlna i cormudeas t a fgreakr deatli of falexjienmnergy.
oF PRty cerRLPedeior el oo Rl BN domered by
t 4battepomdelttricar endrgyidcstimulaguency conversion of
the received and filtered radi o-frequency signals is

per f orinkg tRE previdds 86¢urhieneJPUPatertsSNe D5- Qﬂ&@Bi"cﬂébloses a
frequency S|gnals whose frequency is close to a

viadie-fregiareh signal coatemicatian devicaavith gndval ff¢<llth!‘rCé’dband
by ot tb%enfnr?%?%c;lggh%ctﬁ%&'ég fsk?ﬁqb@atﬁé ddvids fn%%ude% £|?|r?°‘t bandpass

manner Intermediate si
diiltesr (840 ue 826MH2)oars#ta dddond Hendpaksitfilten (pﬂ's@mtxsdﬁwrMHz),

R B e o SR sBie 8 e fifer racio-
praéquemdyaengrbaas WSO SROfrEQYEHGY! is bﬂﬂﬁ#ﬁ)ﬁéﬁ*‘euhéﬁéﬁ baFrdil lo§ the first

devi ce provides no solution for reduci ngl noi se |inked
I

tiiter & withige the dipaengy band of dhpi seegnd diltes Ar firshdrequency
ey B e Rekead afl AElCR ER Ry G0dR ¢ b Hmed
shy ahfirst mixerf ueitwsing ficst Higre fiequence digniaés wihgsal feequency is
close to a mean value between the frequencies of the signals filtered by the
first or second bandpass filters. In this manner, the frequency of the

intermediate signals is at a value close to 344 MHz.

The solution proposed in JP Patent No 05-244032 also greatly
complicates the structure of this communication device in particular by
using several bandpass filters. This device provides no solution for reducing
noise linked to the image frequency. The frequency value of the first high
frequency signals mixed with the received and filtered radio-frequency
signals is chosen only so that the frequency of the intermediate signals at
the output of the first mixer is always the same. Consequently no particular
means are provided simply for reducing the noise linked to the image
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30 the output of the first mxer is always the sane.
Consequently no particular neans are provided sinply
for reducing the noise |linked#to the i mage -4-
frequency. Mreover, a comuni cation device of this
type uses a great deal of electrical energy, and thus
cannot be fitted to a small portable instrunent

p attery or an electrical, ener

RSl 15teRPer, & i BRalR toidcacer BS bk usas arareanceal
t of plectticdbenelgyVapg\WRiis bﬁ%&'béfiﬁé&%ﬁ%ﬂalﬁggf?dée instrument
recegtl on and/or transm ssion device of si e design

f BPWegedshy 9 hallgnephan elrsticsll eaeray acgumilatasd to t he

i mage freguency of the converted signals in order to
over cokes &Wé afmaie obiesy of thevisvertiontto phevideri low power radio-

- i 1. . of _the.
ety sigitalTesnfin BAGR) HdhsRysbigf, de i Bl Simble dESign for
i easilyr eadeatingn the sioige emaimiye dinkée ctoc thies Uinage 1flef@éndyn6f the

' ace. The invention therefore concerns
SRS Bh BEP R Pubbos ke Ao dhavenser 1 e
r eeErPAOMGTBEVEY, ds ARMTY 8§ SUbsHfiY | Setdefdinérts of the simply

characterized in that the oscillator stage Is

cHHHGlYSHdevice must et taibe integratedrin ghsingledotegeated circuit
| é/@@ﬁ" &é@lncy is outside the frequency band
Zﬂfog??ﬁke an E)i%g ITter and greater by a factor MN
conpr i ; n t the frequen of the
recei vﬁ%dr"g}cﬁn\g-%ﬁ r tehéeﬂgfrel)g?/ chﬂngc%g%s ,ar\/\ﬁé?'@gﬁ?q gX\gnpower radio-
ifmcamcynwiygal gret!mpﬁon_t fmd/&rd@@s&dygbhagtge\ﬁée:hﬂwti%h is
reception and/o ransm ssi on device according to e
RoEAtpibd Pl ind AESIRIEE g S Canfiau@a sooa s generate first
tHigh Meigsiency? SigiRine i LR

igh Ksen o7 chene s kqdency TROG, IR fland nd of
gEE&agppa@s fitersandh pegater Ry adacter M/jhedmspris¢dbetween 1 and 2
f ' r r fe y..of the .
BB ok incP f S Lol rfoF TS it Wasre N is an
fiateger numbet bieatemtaari. t he useful signals are |ess

di sturbed in order to facilitate subsequent

derod@ret i advaraget iobnshe 2keddptibAr altldvor t figndrhRSIBAN Vevice
nals is greater than

of the first high frequency si r . ,
ﬁ?&%‘f’&qh’eﬁwnkﬂgmﬂ%"g%m Q%'ﬁffﬁﬁghh@ﬁc@ laygg radectigincingtie moise
enardtegd sy aff imdded frefubRby tateihe frﬁ}utf%feﬂ'}éeﬁgs)f mixer unit is
conversion, the internedi ate signal's obtalne

obtained, by generating first high frequency signals, whose frequency is
greater than the frequency of the received radio-frequency signals by a
determined factor. In this manner, the useful signals are less disturbed in

order to facilitate subsequent demodulation operations.

Preferably, the frequency of the first high frequency signals is greater
than the frequency of the radio-frequency signals picked up by a factor of
4/3. After the first frequency conversion, the intermediate signals obtained
thus have a frequency of a 1/3 the value of the frequency of the radio-
frequency signals. This means that a second frequency conversion can
easily be performed using second high frequency signals whose frequency
is divided by 4 relative to the frequency of the first signals. Baseband
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t hus have a frequency of a 1/3 the value of the
frequency of the radi o- frequency signals. This neans
that a second frequency convérsi on can 30 easily be
performed using second high frequency signals whose
frequency is divided by 4 relative to the frequency
of the first signals. Baseband -5- signals, i.e. with

a.carrier f uenc | ose to O, t hus, obt aj ned
HGHS i Wit ocatriey Fedionncrghe 350 s ins pBlHNE atter two
é‘fﬁl téé&ﬁé#éi%na%e%ﬂiﬁy Vsingedugimglet Bﬁ‘u&@kéeand greatly
o the image frequency. "Advantageously, th

sredu@ﬂg tee aplseﬁmkedd@pshe émage freaveneyansni ssi on 5
device is achieved with a reduced nunmber of conponents
wi t hodvan{aggaustyl, dbeastrugtiirel of. theb seceptionhand/ontiaogmission

SR 1 S, L JAGER b B, BB, it an
tpacticuaoghield. Mostefuratdy powet device canceadilydse intedgrated in a

bandpass filter and a quartz crystal _for the

Sindle infegrated «gjicuitafer example Maferin 4-2emim CMPS technology.
[ [ [

OYSRLA I, LR EHS ol BT KTz onta
tfoe the roscniatcxrestaga tall of ahe othet rejememsaesare)fintdgeaﬁedage the

f. it is th dvant f LI at

gét%@ﬁa‘?%ygm AW, TRy Meakars 5t *BokpgRAPITer
foresating Yhd figst miker LARiPohe BEtHRNGAUsEsITahe lihags grtiuency, it
he Obj ects, advanta es and features of the | ow power

iadhys agdyapfageeuscipr dhgreaciiatarestagstoageneate high frequency
I

PR BES et Heciert tha ARABHITREGue 8ohal ey

th - _Fi

enbodi TEnouRets AdiBhERes ahd Kafirks f’“@si"eofp' Bawerradio-

dredjuency rsigrsan me@lﬂodeamdfer aansntssign tdevides wﬂh\amuelaonnore

20 - Fi.gure hows two r hs of ai.n nd noi,s
Gledie e folRvng esaiiveR: o6 erbAdnEnE fenaBsRy the
Qfrawit@s! infihicAl xer unit shovm ng the level of

di sturbance signals at an inage frequency as a

funct L gy b tlhghé\&ﬁoé‘Q‘ﬁ%’ errﬂicod'irHSnﬂC oS4 %HWfr&éW@b@nal

si gnal s gener at ed oscillator stage, - Figu

secsption amb’ohuaemmmmwcﬁ aecqiding tofthe W&!‘é@nce f or

25 transmtting radi o-frequency signals according to

t he i aviguredch shaws two graphs of the gain and noise of the amplified

and converted signals at the output of the first mixer unit showing the level
of disturbance signals at an image frequency as a function of the frequency

of the first high frequency signals generated by the oscillator stage,

- Figure 3 shows a second embodiment of a part of the device for

transmitting radio-frequency signals according to the invention, and

- Figure 4 shows a third embodiment of a part of the device for
transmitting radio-frequency signals according to the invention.

In the following description, the elements of the low power device for

receiving and/or transmitting radio-frequency signals which are well known

to those skilled in the art in this technical field are only related in a simplified
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- Figure 4 shows a third enbodi nent of a part of the
device for transmtting radio-frequency signals
according to the invention. -lsn the foll ow ng

description, the elenents of the | ow power device for
receiving and/or transmtting radio-frequency signals
which are well known 30 to those skilled in the art
inthis technl cal field are only related in a

STRPNEE i Tavs devicaganlsk be yRed injuaiieus applichtivasysweth asin a cell

‘ét@zé 21! éc?élééﬁ?ﬁmuﬁfb%ﬁoﬁgoéﬁe@%gpt e)g}mé hoc?r;3 da]'Jso for

| ecommuni cati1 ons system

rreceivinigng PERgpe wigmads fpmalavigation mperatidrison oper at i ons.
Figure 1 shows a radi o-frequency signal reception
and/ orFlgﬁret r am&irhcws oa dewicfregaentyli Rgriap tré@eptlon and/or

nvent Q i ed rm ner illustrating,
F}Eﬁ’ﬁ"&'ﬁ?'gF‘ ?Yf%el %&ﬂf Bgalpe t %r'nﬂﬁéﬂ%rﬂﬂyacé\miﬁ@ﬂomannef
apestedtingn dpéfﬂc@lﬁ? thé %&.’nt%tég%@?or%é‘%d@n‘&b%@n\%@rsﬂfn operations

transmtte In order to
|beﬂ1ﬁjé§nafs that ase picked yp emiramsmit@d dn ordeetoidogthis; said

@Bz%g?ggﬁf EPt firdg 8? all! 5!‘? %Hg%ch\éogﬁ?f }éegggv‘érﬁp art‘r%n%@ itting, radio-
rftﬂlcgtenayqﬁﬁ sugeals( ant asbmvm‘;)ass'lfhﬂes of Wh;icﬂ‘{ mmybbé)%e%eded by a
ective usti c waye andpass
Ioveise Smafier @k s8SHn A flermpuod 5 st SARl (utace
axc‘wfsﬁ@ thJ/@)mmse 1@arﬁcﬁ‘;§’éss¢ Fikebe Wtﬁéﬂdéﬁdal st Gt 6lgedlrectly

the device in radi o-frequency RI P si recep

r?eaaeaf@dsrﬁ@mwntw eledipnd 10 thet cam be candenlledfto @ntmmqm;e devnce
ion

7 ooty RIS S RiEbtip In gl s oW AP By m 2

aadierfrannienci s@mhﬁmttran@mlsaslmmmm se anmplifier LNA 11

for anplifying the radio-frequency signals filtered

by fi Foerthe regegtion fofr etdioiirequeneyidigdals f RF, pigs fqevidenaiso

St eque nverS| n operat| on. The filtered
e, rheic vaEY SRIEH 1Be 41 Rwa nowd rampiies: LA for
amglifythd tﬂhé 'réé’b ﬁécﬂ]@n%? sflér?&é'?ﬂ%Ye(?' Nfilst SVEY first mixer

enerate Nﬁ)an osci | | at of stae . he 1 nt'er me
ynanlaa forgp rfrnug apf'fﬁddb%wemytdmwemen operetnomnThe fikered

C to..t
Eté@?ﬁ%’né ?%e ca%(g ?@U(RE flrabé‘ﬂ'&‘ r u&ft with r}g?teg'gh
fraduencﬁy signals @vcalymmteSFbyaard okdﬂ&atbr SERNEYTHY intdtehediate
g i gh, frequenc ghals
|gn INR thus' produce e first mlxer unit 12 are mainly signals
whose frequency is equal to the subtraction between the carrier frequency
of filtered radio-frequency signals Sg and the frequency of the first high

frequency signals Syco.

Of course, according to the invention, in order to reduce the noise
relating to the image frequency at the input of the first mixer unit 12 caused
in part by amplifier 11, oscillator stage 1 is configured to generate first high
frequency signals Syco whose frequency is determined to be greater than
the carrier frequency of the filtered and amplified radio-frequency signals Sg
by a factor of M/N. N and M are integer numbers where M is greater than N
but less than 2N so that factor M/IN is comprised between 1 and 2. The
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25 O course, according to the invention, in order to
reduce the noise relating to the image frequency at
the input of the first mxer-dUnit 12 caused in part
by amplifier 11, oscillator stage 1 is configured to
generate first high frequency signals Svco whose
frequency is determned to be greater than the

' he fi l d d [ifi
BYPREF MeSEfFEbBnal SbRiaT s, The desiensy o fae first high
af'"dqdéfwyeslgﬁiaweﬁuﬂuﬁ% SbeW'E)%EﬁdéV' t'h% %g@éﬁéy rQQ&e Nof input

but ess than 2N_so that factor
s1fikerd ©. Thise avpidsn ialing lhllgh; fmqa.fe@lcabslgnal radiation
rmksa f Y, fd rS
fr equgc[aﬂnc;/ao‘ga"?dnp qEE%%egfa %Qﬁﬁé ngérg{éf\ r&gep 1SN mixer
rimge2 bﬁslllnpﬂed isblatidpass filter 9. This avoids having
hi gh frequency signal radiation through the bandpass

filt erAc:mddmge? mpr?f%md @mb?dﬁﬁém%f tﬁBCdia%r\{lc%'t g@gillé'ﬂo?‘@fage 1
S Imte ) | on CcCcoral

ﬁ? ;&8&'98@"11 fbganatate fisst gl@i’ equency Sanals whese freqyendy is

|smbsmftlaw eqdal ® @/%nt%baﬁ@qtfér{cztof'ﬁ'ltgréof B dfifififed hsg]?dlé Sk

whose frequency is substanti equa

1P disenry; Tor the se@rwufraquemypcowewomo@emtmrsm is possible to
gensrateibecRll Aig ARy 0 SMIEE atiCR el sianatm o on
ﬁh@@aetscqi the- fpﬁam?hafrft;uhemgls?ghaag usidgsd ﬁﬁﬁt?r—ﬁ&zé’&wder 14
e first hi requency signals using a
tol?gnke?@ésqseg \SXppplea d fde§1brY?ﬁe ng| gg for exa?rpl e
adlvder b%gl E%qrez!llustrateswell the _
advan CSERES Welk ithe t advasitage r @fqgenetatinggfissts high
&bqaehcﬁb@hafg Qﬂéigi@ f*f’@(?ue Ibetntégl ﬂéﬁ%%ugﬁgg Bfgw received

r%ﬁel ved 15 radi gnal's in"or
Fagiodeequeacy ﬁfgnpémueomerrtm reduc@rthﬂ edluence hf noisgeelated to

f
N e AR 09 i 1o
ﬂweqU@fmc&leaValubgofbﬁhnUIm e f@ﬁg?ﬂ;%ﬁgt ﬂ?éﬂ’lfpeurttb”f' the f7?’§! Riixer
ow
it Nbich fa PR Saiitad By dne fow Gomecaioliter. & Brre wasency
fhef ftheqwm@-Yre@{DehB? é:gﬁé& WheR 8 fr%ﬁggﬁ&?yofsfh%nﬁl's‘ct high

#rs fixed at frequency of

AN signalscip fl@@r&il‘y?» olothey frequemey vhlthe radlotfr‘equency
?lgﬁglﬁgﬁgﬁfé‘&ﬁp qh??&bde%gf/ %ﬂgqtg Of%@&imy@t%g@g&&pf the first
D@ alnd ist1éd of thee frequency f of the radio-frequency signals when the
frequency of the first high frequency signals is conventionally fixed at 2/3 of
the frequency of the radio-frequency signals. Consequently, it will be noted
that according to the invention, the gain and noise level of the image
frequency signals are much less than those of a conventional solution using
first high frequency signals whose frequency is lower than the frequency of
the radio-frequency signals picked up.

In the conventional solution, the detrimental noise relative to the
image frequency is of the order of 4.5 dB, whereas according to the
invention, this detrimental noise is only 1.5 dB. Thus, a large reduction of 3
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frequency of the first high frequency signals is
conventionally fixed at 2/3 of the frequency of the
radi o-frequency signals. Con8equently, it will be
noted 25 that according to the invention, the gain and
noi se level of the inmage frequency signals are nuch

| ess than those of a conventional solution using

first high f [ | s wh is_ |

(dris: ethec de Bl SetiRGel A6E reldifianty Gpohsrll Sianais
RIRBRRAUBY the IdW Posenaifplifictn ThisSk! allcoRBidetdisle advantage in a
detrinental noise relative to the 30 image frequenc
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| . S | -0 A . .
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to the useful signals. A decrease of even 0.5 dB .in
fiaraedyate the datapent@inast ins the, sadigdrenuency gidegls picked up.
Sfrﬂﬁﬁ{m ¢6wé\1 H?ﬁéaﬁl Hnf fHusUbé ftfedoR ahninvé{}ﬂﬁ%v\%fofté?ﬁau size,
architecture of the device. reover, wth a reduced
raucheas afvristwatpb oe pogablerteldpinpower devi ce accordi ng

to the invention can easily denodul ate the data

cont ailhehould albe beadotedf thad setectingi &) ficdgsiepicy Ked thepfirst high

MRy oRA L - SeB8 ey e o eRiehPy et fregpency
sy baklctort 66rAPHSEE betWesmoulafidad s prévente themohat frequencies
sel ecting a frequency for the first high frequency

heingpsneraigd during fRAVENGAEORVSESIPRII o- f r equency si gnal
frequenc by a factor conprised between 1 and 2,

pr everWﬁK hefetence ta Figyieriassillatari stgggehef thedevigeiingudes

; L . .
AR ARt LR EERREILT oSS o o for
fgeruatirey tisy rfirte highe fregquéihcya signalsa @eeothioldseilator stage 1

hEhg AR ier e oBpe SSEHRIG s Wi 6 Bl 2, a phase
faHd miqueR&y l&é@‘ééctér yefsr é‘&ﬁﬁgﬁﬁ?ithéaﬁ@éué&'ﬁ&f oB thé triefeence

quartz crystal 2, a phase and frequency detector 4
feignajengfapseilatons e dhaciiequasicy: at thefwigealselrom the voltage

HHREd fscmsﬁg'\}@b%, vinitA i§ ARidd L BYEDEctOf ntifivider 7. The
signal's fromthe vol T'age
control signals exiting detector 4 are filtered by a low pass filter 5 to produce
a control voltage for the voltage controlled oscillator 6 as a function of the

comparison of the signals supplied to said detector 4.

The frequency of the reference signals from oscillator 3 may be of
the order of 8 MHz, whereas the frequency of the first high frequency
signals may be of the order of 1.2 GHz. This high frequency only minimally
increases the power consumption of the device compared to a conventional
frequency of the order of 600 MHz. The device may be capable of picking
up radio-frequency signals with a carrier frequency close to 900 MHz
depending upon the frequency range defined by bandpass filter 9.
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N

controlled oscillator VCO 6, which is divided by a

factor n in divider 7. The control signals exiting
detector 4 are filtered by a9ow pass filter 5 to
produce a control voltage for the voltage controlled
oscillator 6 as a function of the conparison of the
signals supplied to said detector 4. 25 The frequency

of the.reference ilgnals fromoscillator 3 may be of

the or 4 dgyicg fNFIE? ctdassa sesond ajyenunit 38 foneerformsing a

Sl FRISHY cOAILR Il O, WG RATE il S, i

pEReNddBien Maiti bh i fomtad o tive enizersp@ot shbwni for respectively

' . he. order of 600 Miz. The
JARNEL e Wecond AKTREHy il RianasGesapcrsal dPassoney in-
duptedtsirevnith interarediate Sigrals gy Theosi§nale pIS8udddZby the two

dependi upon the. frequency range defined by bandpass
HKEE: Obthe. SECORmiXar U 13 Afeh SIgnAlsWheRs: fraduerahis equal to

Ithe Subtra ' i4te &

oS S on Dher e o o Lo R EARISHE I Que and the
TrRaensk Fnidenpaeondihigh f@duentysignaleiSa wis rin tbe spreferred
EPBoRRRAD bf RS IASRRRL 'ét\(g lféqyg}\ﬁ)'f %ﬁ 5@%%&%@8 ﬁ?@h%r%uency

frequency signal's Tespécttv
§igidhistisisabsiantiaiynequak th ahe cHrigrafreq@ndy. of B Ftemiddiate

%!g%%lljs;eﬂ,' bﬁ\gt hem m xers of the second m xer unit
SPs O eSigPal§udieyase lagand inguadsature Qr are
dabeband sighalkakitearcdriier fré QIHIYY jternedi ate

signal s S’IgNR and the f'}équency o?éat‘We@second hi gh

frequUeT@HUR N . r :
IO QB R Rl o B Lo IO R Butout
PF geRME NN wnihAdl followeslutys arrarialodue/digitall canvettee so as to

i o Lot.er nedi at e ignals, the
SapeY Sentied A8 QleRinbd Rl igPER R Bt at ur e OR
are i.gnal.s wi.th a carrier frequency.close
Co°o, MEDRAGIo HaSRE relibrrneliy onalh: e evise: Mayealso
metudededthatd iribeerounipUts f&f peg6MRig M XRét #Bhleddr conversion
foll ?.vved by .an anal ogue/di gital converter so as to 1%
263 '9”§%r?%ﬁ*%fdtoalﬁer%&rtheffr@weﬁgv ofithe bgseband sigaalg I+ and
QR ThR tRird Aixdoudi | L O '
devi ce may a'?(so 'F Egls?u erngébg?]ﬁnfg rﬁ?&%ﬁ%‘?&(ulﬁﬁ)tegrl@ ?’?)?88& as
pRowninifigure 3 idescribed detowyfor anixingsihenseaper highdrequency

Lne he f f

@F%ﬁ%i ‘?:ﬁn'xflngrﬁ-gﬁggraﬁur% sighars ' S5g rgspécr%ﬁe ya%v?t?!a?rge baseband
signals I+ and Qr. Intermediate transmission signals Syt are supplied to the
output of the adder of third mixer unit 15, whose frequency corresponds to
the frequency of the second high frequency signals Sp. The frequency of
these intermediate signals is preferably equal to 1/3 of the frequency of the

radio-frequency signals to be transmitted Sr.

The device further includes a fourth mixer unit 16 for increasing the
frequency of the intermediate transmission signals Sinr using first high
frequency signals Syco generated by oscillator stage 1. The fourth mixer
unit 16 supplies radio-frequency signals, which are amplified by a power
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Qr. This third mxer unit 15 is fornmed of two m xers
foll owed by an adder, as 20 shown in Figure 3

descri bed bel ow, for m xi ng-tthe second hi gh frequency
i n-phase and in-quadrature signals Sp respectively
with the baseband signals IT and QI. Internedi ate
transm ssion signals SINT are supplied to the output

of t agdder. of thjird mxer unit 15, whose frequency
it The amplfiett Bdiaiepsncy mianils Sgar genemitted by

f 4 9@HABEY pSdsiPthFoRth switéh ElcpseiRneYamd bgﬁd{a&@éﬁter 9.

internmedi ate signals is preferably equal to 1/3 of the

frequep@mreofg, §H?ﬁv_§h5 'cehﬁré?ﬁb'&ﬂ nticd eZ%QR c}?e(hercﬁ%/ice for

transm ted SI. e device further includes a fou
nirarsmiiting reglid-bequengyeigmajst Be. Thisqsenond oentboaliment is

U iR T ahef de SR Bk alerafea e Figulp o or the
sdexgee in trafemissishthodé xer 30 unit 16 supplies
radi o-frequency signals, which are anplified by a

pover mlérdenrt! trdrshit Fddiolrequtmeli SigRals! Ak e\icRaRNfEs a
signals ST are transmtted by antenna 8 passing _
tthrduamxesinit AS e merformina Adfinsh f@sescy iqanwersion operation.

FIOEU ' t
L RSt bpehaltn oreeBOneTRalicReD or the 3% BRIl artFar to
e trapemittet], evitichliane in baseband; Liles tvehrich diave ae gairiea fesguency
t descrjbed with reference to Figure 1 f t he
Sobd B of TR itk it TecsBigftchera st foikal 362 4 Second
rraike®- f3teananay adlidenalss, fdr eddigy ithe éi?‘ﬁélgd@éﬁr@g thdifirét and
m xer unjt 15 for performng a first frequency

SHPBAMBRperation.  This first operation increases
the frequency of the data signals IT and QT to 10 be
transrfiQt & TivHi feenuensyi epnygssipamperatien, e frequeney af the

T se I i’ ' i
RSt hiSh JISERER Sionafs 856 P bo LBl By £e st Hidev-2
dth andad dsscoh8 cmbsterathlien divider-nji-2 nbdts texsupiphg sebend high
first and. secand m xeLs. Far this fir freqguency .
Hsiardy SioalstANgRe Snand auAdEsuR SaveTha gt fnbxer 152
hixesfingiaes aigrdlg Maleth e Setepl High dfequnly WY-phab¥ signals
first divider-by-2 14a and a second master-slave _
Fivaereas,the sedondoniebpiop @eesna-auaghature signaie r with the
Ee%gﬁbmmfreaﬁé&yﬁn-cﬁﬂaréﬂ?g URGRL 8L eTilighfs Skifi%g the first
and second mixers 15a and 15b are added in adder 15c¢ in order to supply
intermediate transmission signals Syt at an equivalent frequency to the

frequency of the second high frequency signals.

A second frequency conversion operation is performed using a fourth
mixer unit 16, which receives intermediate signals Sy and first high
frequency signals Syco. The carrier frequency of the useful output radio-
frequency signals from this fourth mixer unit is 3/4 less than the frequency
of the first high frequency signals according to the invention. The image
frequency of the disturbance signals at the output of this fourth mixer unit
whose value is 5/3 the frequency of the radio-frequency signals, may be
easily filtered by a lowpass filter 18. Thus, the filtered signals can be
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m xes i n-phase signals IT with the second high
frequency in-phase signals Si, whereas the second
m xer 15b m xes in-quadraturéisignals QI with the 20
second high frequency in-quadrature signals SQ The
signals exiting the first and second m xers 15a and
15b are added in adder 15c in order to supply

i nter (ﬂi te transni ssion sjgnals SINT at an i
eﬂupﬁfgqe Wﬁhwte%ﬂyg Erbanes gignalsey Kiecyowsr amelifiescohin order
hbo%Hup [ﬁ%ﬁlﬁéqéér%yi‘éigna& §1eﬂ¥5¥‘éaf1rb%ﬂt‘r'§ﬁl~gﬁitt§8 he! ét?ﬂenna

operation is perforned using a fourth 25 m xer uni
18 therevice. dYdheetsthenlownassi filtes, thegtiatusbaiaeTsignalsf wostid be

il WGl DS o T Sl SR Brer

fio@amgilifiet t@8r unit is 3/4 less than the frequency of
the first high frequency signals according to the

I nventHigure 4hshowmacthifd eentiduvenf of lRedpadt Wfbmec8evice for
[ nal.é. at the output of this fourth mxer unit 30

3{?35581' Ing Jadiosfreguenayesignalg foncy of t he

radi o-frequency signals, may be easily filtered by a

| owpadh Grfgeﬁ & tregsmp gadiotfrRquency «ignals heafevigaingiudes a
i ol i fhe [ . :

iia rARBE Lkt ot PetorAG 8 st 30087 caRGeiSiany obdfByion.

dihim first opEratioat incerases thedrexuenty of thye tata sighalsriaandfQy to

e ice., Without the |0 ss fil.ter, the .
g’:ésygﬁ%’?ﬁﬁe&"s"i"aﬁﬁl%’e arcPae. 1a el diavena igasrier, frgauency
\winseato OhThiss ekl nsike@naing Y8iis Hovmad &f sRfifst AREF A%a and a

17. Figure 4 shows a third enbodi nent of

in an(gl ifi e{

SREOPAMIXQJt 1 he device for transmitting

radi o-frequency signals ST. In order to transmt

r adi oFPF dBiselirs} figayeary  canversiew iaperatian, ttie freguarneyref the
' i ' . fQrm I k.ot fir e

At ot Trdqubnc) ol 'SUG) Bkt bbl el 144 for the second

emhastivest. tiherdertpudo discthet digisidatia peirforrabd byTa dinst iBster-

SRR BB B2 By ik stoBlcs, e Rah drackiency Fidpels tirpiase

85 dndl_inoguaitalire 854, followddX By al 3acri nfastéesiave diviver-by-2
]Iﬁg For this first frequency conversion operation,
t

recgiyinenthe dividesein-pBase signals §ant they fiest jvideghys The
SUEShdidd oy A A8 ThBY stipBied Yechf G #uency signals in-
phase S, and in-quadrature Sq. The first mixer 15a mixes in-phase signals
I+ with the second high frequency in-phase signals S; to supply first in-
phase intermediate transmission signals Siyr1. The second mixer 15b mixes
in-quadrature signals Qr with the second high frequency in-quadrature
signals Sq to supply second intermediate transmission in-quadrature signals
Sint2. The frequency of the first and second intermediate signals is thus
equivalent to the frequency of the second high frequency signals.

A second frequency conversion operation is performed using a fourth
mixer unit 19. This fourth mixer unit includes a first mixer 19a, a second
mixer 19b and an adder 19c for adding the signals supplied by the first and
second mixers. The first mixer 19a mixes intermediate in-phase signals
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enbodinent. In order to do this the division is
performed by a first master- slave divider-by-2 14a,
whi ch supplies third high freuency signal s in-phase
S, and in-quadrature SQ followd by a second

mast er-sl ave divider-by-2 14b receiving the divided
i n-phase signals fromthe first divider-by-2. The 20

cond r.-by-2 14b t.hu u s §eco
R YR gy Sstbngy d0ehaSE labdis, ST ORf e thesspoond
'ﬁhllﬁef HOBtmixes Gitedrhédiitex REquAUraliRe SigH 08 8- V\htﬁ Wetthlrd high

the second hlgh frequenc#oen phase signals

figqency in-guadraturgiignals rTr?@osla@%swawgﬁhgsfpuﬂh mixer unit
%'r@nﬁécﬁoﬁem%ncg r@gﬁﬁQO idH XRE AnA gmzihgﬁlhﬁedn by the power

uadr at ure si wth the s
fanuglﬂ@ncjm $0 cﬂhatjrtheuampﬁﬂeciu wadin-fre@aeney aumﬂly Seccand be

PSR Bo ERR B1 R8O  hd Cih
;P;:Lze%l at $ SI algiglﬂﬁwhagﬁisftﬁgg' \éﬁaﬁéﬁebg&%g%eﬁpan of the

ﬁévm@df&rrtmﬁﬂﬁMg%ﬂl&lréqt%hcgpﬁ ﬁéllsol’ﬂ i$ ffoo@@ibié"tcﬁ%@rform an
usl ngg@g ourth m xer unit his fourth m xer unit

leysiderand medulatipn) type é@ahsonwsmmawdy%loana his

?Pr?ﬁ“ﬁ%ﬁ%ﬁ%‘%ﬁfﬂmﬁ‘n@ﬁ% IRty Hitel B ey Hmpifer,
giveay thadiinttbisi caqmetheres isgnat snagezfreauuﬂid:y wothe fitered at the

Bl I Tl bR PRS S 108 A RyanthGEGEER S rst high
$iegoehsy §|d\ﬁ& %é&lwhbsetfmqu@nby ®las thrssIdRMgRY by the first and

drature sig . The si nals exiting the
ﬁ@ﬁ?'ﬂ‘ﬁ qiyiders uﬁatandaﬂéb%dpetfpmd entwp §regH§n§ymnaﬁrSIons

?Eegc{s;‘,élg alt'\NOLﬁamldé/J(fvr%gg@/dl o 1tP8 v@eazEW'dsEIé%forltF\agelrectly

‘the anp gue cy signal's
supplisd thedhiny higle fraauenon iniphakse aled iin-guadratehesighais: for

FREF IR A BRI o 2 7% ety onare,
SB
oot EPIB8 B b3l Mo st SRR R v B of the

W powsredevidd fort leeeiving 8hd/optradndmittimoadid-aeda8sdy signals
beforethe ower anplifier, iven that in this case,

MHBr BOisg cligmg@n peqdeyisgd try Hose rsk@eedmathet et without
BgeBHFn GorhtRe keY5E B gﬂ%ﬁ&eH%ﬁ d%ﬁn? e laifds. Th? central

ant geous to supp uency Sl
Bequenty ot tife rdlicefrequéency signbls tduba picked yupt mlﬂubresdetected
38%3 to calibrate the oscillator stage for generating the first high frequency
signals. The assembly formed by the amplifier and the two mixer units could

be used both for the reception and transmission of the radio-frequency

signals.
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second dividers 14a and 14b to performthe two
frequency conversions 15 precisely. It would however
be difficult to provide an osid4lator that directly
supplies the third high frequency in-phase and

I n-quadrature signals for mxing in the fourth m xer
unit 19. Fromthe description that has just been

gi~ve Itiple variants of the |ow power device for
rE%%£@4§3 and/or transmtting radio-frequency signals
20 with noi se reduction can be devised by those

skill ed in the art w thout departing fromthe scope of

the inv éon defined by the clains. The central
frequenty Badionftequancy- pigaglispesptiongandior tteansenipsioredevice,

UBaid Qv b rer MRVt iRAIudRfY; @S to calibrate the

oscil l ator stage for ge erating the first high

ol 11 SanghdRg ier, (S of IREfHuNne RaBareienay signals picked
bap lor transimtitted by aptantenan B)tafdhs diesigeon of t he
radi o-frequency signals. -13- CLAIM 1.

Radi o- -fateteasntIoc}neSII@nahmseCQﬁileﬂ@r any eor bﬁ'@iﬁﬁfﬂgﬁ&h@nslgnals
wer device including: - bandpass

fﬁ?%%& b("éﬁep@f‘dp?$$g|lt‘?rng the radi o- frequency si gnal s

pi cked wup or, transmtted by an antenna (8?n of the

devi ce 3 osglllajasaglagentd) | few ariesatingnfirstrhigh fraduencyrsignals
bf,ying the signals filtered by the bandpass

filter, - an oscillator stage (1) for generating first

hi gh f t t
fr gqueﬁaﬁﬂgﬁﬁiﬁfﬁ*@ﬁ%ﬁ% PR 141 18 e ol Hsnpngy of the
tfirat sigoalsi by M & grdaérstobgertérate sectmd highdfestpienice sigen® dSp),
ﬁ%\'fl\rﬂ yuenc nasg%%t eMls an integer
er Qt' gﬂ:] HmPer ef thany ’a first mxer unit
12) fo the filt d lified
Sadl)o 4t e!aaétn%&r%t. eﬁﬁfsuﬁfrsge& W?&pml ﬁeffﬁterﬂdgand amplified
frédﬁi—'ﬁ@@)’eﬁdygﬁghéls((@{;?%th Ehe Grd&i ﬁ‘?re%@ﬁé?% gnals (Sveo) in

i ntermedi at e si gna whose requenc
tgdento ﬂ@dyggﬂmtawe@lﬁtmme@(&m avhaserfréquency m:gqum to the

titradion behFEF AYarfib P fiRhEeABY of the radio-frequency signals and

the frequency of the first signals,

- at least a second mixer unit (13) for mixing the intermediate signals
supplied by the first mixer unit with the second high frequency signals in
order to produce output signals (Ir, Qr) whose frequency is equal to the
subtraction between the frequency of the intermediate signals and the
frequency of the second high frequency signals,

said device being characterized in that the oscillator stage (1) is
configured so as to generate first high frequency signals (Svco) whose
frequency is outside the frequency band of the bandpass filter and higher,
by a factor M/N comprised between 1 and 2, than the frequency of the
received radio-frequency signals, where N is an integer number greater
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the frequency of the first signals, - at |least a

second mxer unit (13) for mxing the internediate
signals supplied by the fird#-mxer unit with the

second high frequency signals in order to produce

output signals (IR, QR whose frequency is equal to

the 20 subtraction between the frequency of the

[ r t [ d.the reguenc

el 1 ot Sl i 0 8y i " By ke §°HE Image
clreqaenayr oftbe convéhed stghelsosm |lator stage (1) is
configured so as to generate first high frequency

s. gnal s2( Sﬂéﬂbe\dwéﬂlng[)gcﬁgdgﬂ ay Fhléga(eérérgdﬁgqh\tthﬁt the frequency
pass fi |

d_of th
?/E gtfgfo%?grb r(r%@étﬁﬁgy signwtisaigher dhan het aﬁuemy of the
fﬂe%@%ﬂcr}édﬁf fré§iGen ﬁ nuﬁggraaﬁ'cﬁ)rfl\ﬂﬁ\ﬂ%¥tl\a I@E?"‘I&lg e of 2,

where Nis an inte r greater
sﬁfﬁf&r@blw equalNp 4,ovhereas N tis preferabdy leqnlketb Baddfining a factor

i a?%éf"ai‘%”ﬁé%*% o HegBET a4 victarsy s

frequengy the first high frequenc gnal s is
i gher LheRStRe ARROTHEIR, o rabh e Pl ey defeceding claims,
rekiirgcterized em glyatsthe rfﬁécgjle*h)ty le\fléélt 41 V& Nde tMB ‘?ﬁﬁstM bﬁav@ type

Itiple of 2, preferably equal wher eas
PeOEPgmtingesrAANd: Righ muenpwgn@haaet(sr) are;huaquadrawre (Sa)
tint f E
8, ety Bt g eHRY ity Ui (gl v for
mnetu'mthﬂg :rdeemadlate slgaahac(&m)zwdh |thetslmbndhl®|ghrf$@|daﬁnw in-

f th t I
eSHCEioha™ so Ssiibrly - oPRst chadsran. plBe $ignsRigg). and a
|secqndalmaéufcﬁ' iRy tﬁe@rﬁtalrrﬁed@féis@natsfw b\ﬁthsme%ond Jigh
rpxer unit (13) includes a f |rstmxer'\1lR m Xxi ng t

TRALCREY BB IagYHER §iAnalsty skPplY tnhwagtatmq bbasstband output
fsq in- phase signals to supply in-phase
baseband out put signals (IR), and a second mixer for

1 10 Ny MeE BEAG SHOBHLS oD ML IhAEuR8° Wi

hi gh 15 frequenc e signal s
ichatacienzed) imetHzd Sled zstugeouupllator $1)gnaludeé CRrefefendecysdifator

BREPCT Ph A0aBR RSl (A5, B S By getocor (4 for
comipatiieg the fRIRIABE Of ﬂ@iéfér@h@é signals from the oscillator (3) with
the frequency of the signals from a voltage controlled oscillator (6), which is
divided by a factor n in an oscillator divider (7), a lowpass filter (5) for
producing a control voltage for the voltage controlled oscillator (6) as a
function of the comparison of the signals supplied to said detector (4) such

that the voltage controlled oscillator generates the first high frequency
signals.

5. Device according to claim 4, characterized in that the oscillator
stage is configured to generate first high frequency signals based on
detection of the frequency of the radio-frequency signals picked up by the
antenna (8) of the device.
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unit (3) with a quartz crystal (2), a phase and
frequency detector (4) for 20 conparing the frequency
of the reference signals frefbthe oscillator (3) with
the frequency of the signals froma voltage controlled
oscillator (6), which is divided by a factor n in an
oscillator divider (7), a lowass filter (5) for

produci control i | tage for the v e controll
osci | | (? BB 22C50TAINth 1] oAMHT OPfe O 8 ﬁ&érp@&ﬁdmt aims,

sd:mabt%nié@plri eHat Gt SACIddESt 8CERitc 4elefidnt 2rD) tBéﬁNééhe the
vol tage controll ed oscill ator generates the f| rst high

thangRassyfiltes(§hand the loweqise antliedi(hp allowingisaididevice to
Clﬁ@r;ﬂ&éé'ﬂ ed rhhio ﬂFé;r% I r!;&?r @éﬁlt gﬂt bdeSbAHE d ?adlolfléequency

conflgure to gene requency na
bisarsinissiondvode by dine shmehantenag@nhcy of the

radi o-frequency signals picked up by the 30 antenna

(8) of #hdeldoe caccortiing 6to Dew cenacobr thengpreteding @idims,

e aetEes 5, 00U B RN o it s

fintluges @%lf@ﬂﬁlxbh@nltq%ﬁ WHich ﬂﬂhdés} §"ﬁr§t1=ﬂﬁ<eﬁ“5%1‘§"f&gm|X|ng
sai d device to J?at in a radio-frequency
as

rtBSéi‘nPi gae rhﬁ@band mISo(Ifr)r wiih éhe pecend higisfreguenay in-
BiRe gﬁ%]@ (ﬁgﬁs s2Bb Y Rﬂx%rfg 5b foﬂ%ﬁégf a@&é’drggl?g ba8eband

any one o rece rze
tdada Slg‘rrals (@e w:tratlrmnsemmim:gh freagieacy rmqumwrelmlas (Sa),

AL o FAIEF TSt Al o ot 0P mls HEvohe B8 A Sebond

dﬁtxaras l(gswl 356) Td oMiER td NerovRIEO Nflefmhédiafe %H§H\‘i§éldﬁ‘ sighals
nals (SI), a second mxer (15b) for mxin

K%asﬁagila t W @fﬁagewhﬂi%dat éowﬂgrraIX§r(l4yr9 (BX Hot meixing the
Zﬁ“éﬁ*‘%‘é’%*@?e%ﬁﬁﬁé'ghﬁgqﬁ i e iSOG dredoncy Hyhars

f(Swed) ianordeedonslipply xadie-fteadimncyssignals, whitdr ate filtered by a
WA k8 FAPOEBIRY B T 00 Y 776 o
mianisngtted1By e hRtethaEstitaé delicans i ssi on signal s (SINT)
with the first high frequency signals (Svco) in order

to supgly Ue&r&@aéd&emgn@ya% englncg ?»mmm tgreg d‘ngt%cﬁéﬁiéd in

by a |owpass filter
é%q\ge rgh@tra\nisg}lsqqrypf faﬁlgérequency signals, it includes a third mixer
unit (15) , which includes a first mixer (15a) for mixing in-phase baseband

data signals (Ir) with the second high frequency in-phase signals (S)) to
supply intermediate in-phase signals (Sivt1), a second mixer (15b) for
mixing in-quadrature baseband data signals (Qr) with the second high
frequency in-quadrature signals (Sq), to supply intermediate in-quadrature
signals (Sivt2), in that the frequency divider includes a first master-slave
divider-by-2 (14a) for the first high frequency signals so as to supply third
high frequency in-phase signals (Sy) and in-quadrature (Sg) and a second
master-slave divider-by-2 (14b) for supply the second high frequency in-
phase and in-quadrature signals, and in that it includes a fourth mixer unit

(19), which includes a first mixer (19a) for mixing the intermediate in-phase



transmtted by the antenna of the device. 8. Device
according to any one of clains 1 to 6, characterized
in 20 that, for the transni$&ton of radio-frequency
signals, it includes a third mxer unit (15) , which
includes a first mxer (15a) for m xing in-phase
baseband data signals (IT) with the second high
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d|V|der-by 2 (14b) for supply the second high
frequency in 30 phase and in-quadrature signals, and
inthat it includes a fourth mxer unit (19), which
includes a first mxer (19a) for mxing the

i nternedi ate in-phase -16- signals (SINT1) with the
third high frequency in-phase signals (Si), a second
m xer (19b) for mxing the internmediate in-quadrature
signals (SINT2) with the third high frequency

i n-quadrature signals (SQ ), and an adder (19c) for
addi ng the output signals fromthe first and second
m xers (19a, 19b) of the 5 fourth unit in order to
supply radio-frequency signals to be anplified by a
second power anplifier (17) and transmtted via the
antenna of the device.




