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and/ or transm ssion device with noise reduction. A
dual frequency conversion is carried out in the
device so as to lower the frequency of the 5 received
radi o-frrequency signals or to increase the frequency
of baseband signals to be transmtted. In order to do
this, the device includes a bandpass filter connected
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may - 28 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

20 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

25 signals. Disturbance signals at harmonic frequencies to the frequency of the
radio-frequency signais may be produced. Since the isolation of the mixer is

limited, reverse disturbance radiation of the high frequency signals may
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25 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

30 signals whose frequency is comprised between 2 and 5 GHz such that after



-3- the first frequency conversion, the internedi ate
frequency signal is close to 1.5 GHz. This solution
proposed in WO 03/009483 consiglerably conplicates the
structure of this type of radio-frequency signa
reception and/or 5 transm ssion device for renoving
or attenuating the imge frequency disturbance
signals. The frequency of the first high frequency
su @ueairrst frequengy cdevaysiann dhe indetreediatenfraquéerrcyt signal is close to

ﬁ requency signal frequencies to be picked up or

ﬁé ted. This type of radio-frequency si gna

receptl n and .transm Ssj vV at .

Goal " of THFcIktS BRamesed ToviDrQER08aRs FRRIRN Sorppiicates
flmbedstm@uﬁreswl thidofypablot {dthd-freaqaBhcporighad reeption and/or
battery or electri caI energy accunul ator. Like the

5 prisgnwlissipse wirvine fop EMQIRY Ny @tiepyating es fnages frgquency
duaFﬁgséﬁ&Jg@%}éka%d 1 rBfocﬁé IHRG I‘ﬁ'@’('ﬁ‘éﬁuéﬁé si@nals is only

requen r ceiving ra requency
si dgterminedhio bevwdhln tiel twj@sadlof-freeplertwnsigaalsfre@encles to be

filter. (810 bandpass filter ..

( ibfeq b teSrppiet ki Fest o B TieATRRRD St Legption and

feﬁf@rﬁ&mi@&oﬁhﬂt ﬂé@l%el Neatisiplied Oaf i ittt rdwtl 0-off r@éul@mcyenergy
8nals whose frequency.is within the fre

pREequenlly, itigannet berfittgd; io # smadl Rortapie querltﬁ%t Faﬁwered by
t f
" bt dhice ey gdigmupr oo o
Perfor Eke %Heﬁéfre@d s chqﬂ'\éﬁf JE Pt Ng: b5 Ir2§ﬂ40!§2gcfl‘isc:loses a
requency si gnal ose Trequency 1S close to a mean

v alade-fretjuerecy shynal rceq‘tmtmmca’somfdeulme withreadgaf freqeercy band.

mirotecetis radhBRETGY S Mecticy dnldsd Adfist pandoass

15 atfilgrsh0eo 425 /H &ﬂdlal\é%on’&h@arwewsl filterqn eom3@d1 518 MHz),
JP Patent No 05-244032 also greatly 25 conplica

t H@h@hr%twe@feq I hesameriecaplion aatanngeln order to fiter radio-
Pate dclféHc? Q%als%l‘\&% ﬁ@&&éﬁéyf Eﬂﬂﬂmg%ﬁefﬁé&@% blihb f the first

esS no sol ution ucl n n0|
t di Itelneon wagm theedmueyncyﬁmd‘ néqherﬁgcomdl tul&rofA tfllnﬁ frequency

first hi fre enc elv
el of e Braevae A its et dal Bty SidiClg fgitormea
20 Syt Bafirst Afixér Qg aRmg ﬁfsttmgh ifrdcpicmedi sigeals iviadesfrafjuency 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

25 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

30 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



30 the output of the first mxer is always the sane.
Consequently no particular neans are provided sinply
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order to facilitate subsequent demodulation operations.

25 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
30 easily be performed using second high frequency signals whose frequency
is divided by 4 relative to the frequency of the first signals. Baseband



t hus have a frequency of a 1/3 the value of the
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20 t he i nvuenigiien2 stilvs 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

25 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
30 to those skilled in the art in this technical field are only related in a simplified



- Figure 4 shows a third enbodi nent of a part of the
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25 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 Svco whose frequency is determined to be greater than
the carrier frequency of the filtered and amplified radio-frequency signals Sgr

30 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/N is comprised between 1 and 2. The



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 unit 12 caused in part
by amplifier 11, oscillator stage 1 is configured to
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frequency of the first high frequency signais is conventionally fixed at 2/3 of
the frequency of the radio-frequency signals. Consequently, it will be noted

25 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
30 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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25 The frequency of the reference signais 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

30 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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radio-frequency signals to be transmitted Sr.
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frequency signals Syco generated by oscillator stage 1. The fourth mixer

30 unit 16 supplies radio-frequency signals, which are amplified by a power
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frequency of the second high frequency signals.

A second frequency conversion operation is performed using a fourth

25 mixer unit 18, 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

30 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



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-quadrature1signals 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

intermediate transm ssion signals S, NI at an
e@mnmmeelnmtmmwwyturbann@ snma&mbxeﬂ@p@wef pERdiEieohd in order

opEPupP BT ren e Sonels T It s FBURRRY Y, M Hntenna

16f thbiddvides oRfithest the mwpabsafilters thgndlisturBanie sighais metuld be

? %@ﬁf@hﬁ'ﬂuﬁ ﬁyyﬁms' g&%ﬁ \ﬁég&égﬁgﬁi%ﬁ@l é{ e%gﬁ}«%ﬁﬁe energy

5 T G Ghbifibxgy unit is 3/4 less than the frequency of
the first high frequency signals according to the

i ”Ve”“ 'Fidyre rel BCsHIRIS, tﬁ¢c?%'~?t5k§d’rr@‘nt%f%r¢é Pall Bﬁfﬂﬁ@ device for

signal s the output of this fourth m xer unit
wmssmittingerad®-Geguemey $igogisePcy of t he

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

I owpasslnfcnr‘deerto tBansthit sadichizequénacyr signaisg i slevige bcludes a

fied hout di t
oS0 RgH o5 for e sRiinS 4 e SRR B otyaton.
10 Slmglnﬁst%etré@én FRedsed thnfehbémsy @MhéfttatarﬂlgrfmmT arfad Qr to
the device. Wthout the Iovvpass fil

dibs trepawdttedi Whighsat trageband ah F‘-‘é‘dh?\ﬁe tth&avigrfrequency
WaYods 1 e W%}H!rﬁ%%'@lmwg el ¥eatfsenakey 155 and a

in amplifier i'gure shows a third enbodi nent of
orsecpadtmigér §ble. device for transmtting

radi o-frequency signals ST. In order to transmt

radi o- fﬁwqﬁlnw@ystsﬂrgqmmy t:bevei'smmepemtlbndése drequency of the
m_xer 15 for per afirs

15 ¢ diehiRoliediidt sBRals” Sooarindst b PvighEBTA G for the second

| RhSaGiRtert "R brded 4s Myt tﬁélﬂw@b’ibﬁl |§ peﬂairﬁedl Byaa firsPaster-
to be transmtted, which are

a Stave dléfldqfrté'q%éﬁéywmqu%pﬁl@sdh"qu'ﬁh ffﬁFIPﬂn?bf §'8P8F§rfntphase
15%6 at’ll% ?ﬁ-{aﬁ?g%tu% §QIE ShiEWEE "by! 2% Shd matéOadyvdidiAtier-by-2

I'rst requency conver si on oger ati on,
t Hettf resmpiving ythefdividled inEpHasessighaighfrometge iy divideraby-2. The

20 Svs%%o%séwldeb% i q%f% H'}/us S&Splfeosr sé&?nos %?djrp?requency signals in-
phase S), and in-quadrature Sq. The first mixer 15a mixes in-phase signals
l; with the second high frequency in-phase signals S, to supply first in-
phase intermediate transmission signals Siyri. The second mixer 15b mixes
in-quadrature signals Qr with the second high frequency in-quadrature
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A second frequency conversion operation is performed using a fourth

mixer unit 19. This fourth mixer unit includes a first mixer 19a, a second

30 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



enbodinent. In order to do this the division is
perfornmed by a first master- slave divider-by-2 14a,
whi ch supplies third high fredgaency signals in-phase
S, and in-quadrature So, followed 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

second divider-bé 2 14b thus supplies second hl%
f reguewih t@irgn@' fre\qqu'm(s@ ghase; signals QiadYRereAs tyg second

Thaixkk r1§5 %fmfe?ﬁ‘ae%is%n RELIEEIC §| ﬂﬁ%' Smgﬁ WltW'thQ third high

t he secon requency R phase s gna S
S dpq:dtprf::yrmtq uanlratpreamg nilst 3y M0 aignals exiing sl @@urth mixer unit

si nal s 1 The sec
R R TRty n SEDSRT ER Pife Tl dTgifRd by the power
5 f rRAPNTIEGY 17nsguesktathe %rﬂéhffédg nadio fﬁmumldyu Binalsespnchn be
i nternedi ate transm ssi on i n-quadrature signals
sreremitad byrtogasnteynaef edavieat and second
intermedi ate signals is thus %IV&H ent to

f r equerlt gheuld: br netasothat ihthis Eﬂeﬁ@'&b%’l’@ﬁm Qf ope part of the
Sefend F# éri'r?ﬂ‘ﬁ @Fﬁ’cﬁﬁ ﬁ]'r:e%ﬂfg[?ﬁ?ﬁ it ?s 854iBldRS perform an

using a urt m xer uni ‘
i B3P dsmgte fsides band xeoddlationatypecdual ccBWemsmermebiaélnd This
an ad er 19 t he si nals su y.th

10 R ol v e iof Ehe ¥iads ARRSnRY BRtorEdnRibentt ampliter,

rgnﬁ’émﬁiatatrﬁtnuémabesme&egﬁaicﬂ i - fedlldnsy té tid‘lfllt@i*ed at the
fre uency In hase SI g S wher eas

C uBp OiHhedottbi Kes st 18 lém@paat@amam@twmv first high

si e
fﬂi&ﬁ.la i g%ﬁaiw%’ﬁgﬂm%g&ﬁé%&ggﬁi rttz%gxdli‘lﬂdﬁd b)(1 the first and
f cwc’ohdndweiersx M4a aadel4tado pdrfarqudne yhwoi g'aqLIsndeanerSlonS

15 ??pi?f:%ﬁ@' 18 B} bowBter e B R AR pray G, okGiiah (3 airecty
t rsuppies ttae Bhirdt Righafrequercyoin-bhaselend in-quadsdtord digmals for
noted that with this thi 53 enbodi ment of one part of

t FBIXINg:R; the ferrth MmxeWt {Png r adi o- frequency signals,

it is possible to performan SSB (single side band
modul atfirem) theygresaiptipn dbatkassiushbasd givean, srultine \éarmts of the

t
SAMSHE BBLES beldingra i Lo RAS SRty sunai
20 t hmatl’e ricésen weductnge can e edesyseado byethiosket ekibed an thee art without

a0 i F RSl ferda b By, pe onva
SV%U@?\@?Q)fftﬁQQQG@Cﬂemdj%‘l@ﬁalg|tN ivdesickyd upecdild He detected
so as to calibrate the oscillator stage for generating the first high frequency
signals. The assembly formed by the amplifier and the two mixer units could

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

signals.



second dividers 14a and 14b to performthe two
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- 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
20 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 signais (Svco) whose
frequency is outside the frequency band of the bandpass filter and higher,
25 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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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
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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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LS Z“pf’lgymgjgég)% %t ES ?%{ 'Iglr;e;olf %‘lrﬁg‘g;fcg@;gig%%cﬁéhzed in
20 pdiaat, fempeitfaresmisédioh ctfcsad@-frequency 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 (Siti), a second mixer (15b) for
mixing in-quadrature baseband data signals (Qr) with the second high
25 frequency in-quadrature signals (Sq), to supply intermediate in-quadrature
signals (Sint2), 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 (So) and a second
master-slave divider-by-2 (14b) for supply the second high frequency in-
30 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 transm s$géen 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

frequency in-phase signals (SI) to supply
i @uwﬂ%&émé wigh freathirdshigh dresiuesewinphase sigidls{ ek a second

( Gt o) B iRg e MEHP GHHI At e atie S is LS win the

sitgina| igh Segquermcys irpqhgd rafurer sigdalst 54 )- anchdmatadder (19¢) for
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th wgtrz]ﬁh it Gl‘dérft@%LﬁfW rédlgffﬁécﬁjeﬁ@yaéigrﬁéls&ém& vnmglified by a

frequency in-phase signals nd
i ﬁquad PRmaT A siier (hhangd gé@%ﬁﬂtewgtﬂéﬁ? agtenpa of the device.
di vi 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
mxers (1 9a, 1 9b) 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.



