
I  RADIO-FREQUENCY SIGNAL RECEPTION AND/OR
TRANSMISSION DEVICE WITH NOISE REDUCTION The invention
concerns a low power radio-frequency signal reception
and/or transmission device with noise reduction. A
dual frequency  conversion is carried out in the
device so as to lower the frequency of the 5 received
radio-frrequency signals or to increase the frequency
of baseband  signals to be transmitted. In order to do
this, the device includes a  bandpass filter connected
to a radio-frequency signal reception or  transmission
antenna, at least one low noise amplifier for
amplifying the  received or transmitted signals, and
first and second mixer units for carrying 10 out a
dual frequency conversion using high frequency signals
generated by  an oscillator stage and a divider
element. A dual frequency conversion for lowering the
received radio- frequency signals to a baseband
frequency is generally necessary. This  avoids certain
problems of disturbance in the case of a single
frequency 15 conversion when the radio-frequency
signals are received or transmitted.  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 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 signals may be produced. Since the
isolation of the mixer is  limited, reverse
disturbance radiation of the high frequency signals
may -2- 



occur in the direction of the antenna in the
radio-frequency signal reception  mode. This reverse
radiation of equal frequency to the radio-frequency
signal frequency is thus not filtered by the input
bandpass filter. Moreover,  in transmission mode, the
radio-frequency signals produced at the 5 equivalent
frequency to the high frequency signals from the
oscillator stage  can influence the oscillator stage.
Because of the radiation from the  transmitted
radio-frequency signals, a voltage controlled
oscillator of an  oscillator stage is liable to
generate high frequency signals of higher  frequency
than the desired value. 10 During frequency conversion
in a radio-frequency signal  reception/transmission
device, a problem of noise has been observed,  linked,
on the one hand, to the amplifier and mixer unit, and
on the other  hand to the image frequency during
frequency conversion. This image  frequency is liable
to disturb the useful data signals to be removed from
the 15 radio-frequency signals picked up, particularly
during conversion from a  high frequency to a low
frequency. The image frequency signal gain at the
output of the mixer unit is generally greater than the
useful data signal gain,  which may complicate the
processing of the information contained in the
radio-frequency signals picked up. 20 Several
embodiments of radio-frequency signal reception and/or
transmission devices have already been proposed in the
past for reducing  part of 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 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 intermediate
frequency signal is close to  1.5 GHz. This solution
proposed in WO 03/009483 considerably complicates  the
structure of this type of radio-frequency signal
reception and/or  5 transmission device for removing
or attenuating the image frequency disturbance
signals. The frequency of the first high frequency
signals is only  determined to be within the two
radio-frequency signal frequencies to be  picked up or
transmitted. This type of radio-frequency signal
reception and  transmission device consumes a great
deal of electric energy. 10 Consequently, it cannot be
fitted to a small portable instrument powered by  a
battery or electrical energy accumulator. Like the
previous document, JP Patent No 05-244032 discloses a
radio-frequency signal communication device with a
dual frequency band.  For receiving radio-frequency
signals, the device includes a first bandpass 15
filter (810 to 826 MHz) and a second bandpass filter
(1501 to 1513 MHz),  which are connected to the same
reception antenna in order to filter radio- frequency
signals whose frequency is within the frequency band
of the first  filter or within the frequency band of
the second filter. A first frequency  conversion of
the received and filtered radio-frequency signals is
performed 20 by a first mixer unit using first high
frequency signals whose frequency 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 -4-
frequency. Moreover, a communication device of this
type uses a great deal  of electrical energy, and thus
cannot be fitted to a small portable instrument
powered by a battery or an electrical energy
accumulator. It is thus a main object of the invention
to provide a low power radio- 5 frequency signal
reception and/or transmission device of simple design
for  easily reducing the noise mainly linked to the
image frequency of the  converted signals in order to
overcome the aforecited drawbacks of the  prior art.
Moreover, as many as possible of the elements of the
simply  structured device must be able to be
integrated in a single integrated circuit  10 for the
sake of saving space. The invention therefore concerns
an aforecited low power radio- frequency signal
reception and/or transmission device which is
characterized in that the oscillator stage is
configured so as to generate first  high frequency
signals, whose frequency is outside the frequency band
of 15 the bandpass filter and greater 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 than 1. One advantage of the
reception and/or transmission device  according to the
invention lies in the fact that, a large reduction in
the noise  20 generated by an image frequency at the
input of the first mixer unit is 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. 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 -5- signals, i.e. with
a carrier frequency close to 0, are thus obtained
after two  frequency conversion operations using a
simple structure and greatly  reducing the noise
linked to the image frequency. Advantageously, the
structure of the reception and/or transmission  5
device is achieved with a reduced number of components
without any  particular shield. Most of the low power
device can easily be integrated in a  single
integrated circuit, for example made in 0.25m CMOS
technology.  Consequently, with the exception of the
bandpass filter and a quartz crystal  for the
oscillator stage, all of the other elements are
integrated in the 10 integrated circuit. However,
since the integrated low noise amplifier  preceding
the first mixer unit is one of the causes of the image
frequency, it  is thus advantageous for the oscillator
stage to generate high frequency  signals at a higher
frequency than the radio-frequency signal frequency.
The objects, advantages and features of the low power
radio- 15 frequency signal reception and/or
transmission device will appear more  clearly in the
following description of embodiments illustrated by
the  drawings, in which: - Figure 1 shows a first
embodiment of a radio-frequency signal  reception
and/or transmission device according to the invention,
20 - Figure 2 shows 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 -6- manner. This device could be used in
various applications, such as in a cell  telephone in
a telecommunications system for example, or also for
receiving GPS type signals for navigation operations.
Figure 1 shows a radio-frequency signal reception
and/or  5 transmission device according to the
invention in a simplified manner  illustrating, in
particular, the input stage for frequency conversion
operations  on the signals that are picked up or
transmitted. In order to do this, said  device
includes, first of all, an antenna 8 for receiving or
transmitting radio- frequency RF signals, and a
bandpass filter 9, which may be preceded by a 10 low
noise amplifier (not shown). This filter may be a
selective SAW (surface  acoustic wave) type bandpass
filter. The bandpass filter is directly  connected to
a switch element 10 that can be controlled to place
the device  in a radio-frequency RF signal reception
mode as shown in Figure 1, or in a  radio-frequency
signal ST transmission mode. 15 For the reception of
radio-frequency signals RF, the device also  includes,
after switch element 10, a low noise amplifier LNA 11
for  amplifying the radio-frequency signals filtered
by filter 9, and a first mixer  unit 12 for performing
a first frequency conversion operation. The filtered
and amplified signals SR are mixed in the first mixer
unit with first high 20 frequency signals Svco
generated by an oscillator stage 1. The intermediate
signals SINR thus produced by the first mixer unit 12
are mainly signals  whose frequency is equal to the
subtraction between the carrier frequency  of filtered
radio-frequency signals SR and the frequency of the
first high  frequency signals Svco 



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 SR 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 MIN is comprised
between 1 and 2. The -7- number M is preferably a
multiple of 2. The frequency of the first high
frequency signals must also be outside the frequency
range of input  bandpass filter 9. This avoids having
high frequency signal radiation  through the bandpass
filter and the antenna in reception mode, since mixer
5 unit 12 has limited isolation. According to a
preferred embodiment of the device, oscillator stage I
is configured to generate first high frequency signals
whose frequency is  substantially equal to 4/3 the
frequency of filtered and amplified signals SR.  In
this way, for the second frequency conversion
operation, it is possible to 10 generate second high
frequency in-phase and in-quadrature signals So on
the basis of the first high frequency signals using a
master-slave divider 14  of simple design, for example
a divider-by-4. Figure 2 illustrates well the
advantage of generating first high  frequency signals
at a higher frequency than the frequency of the
received  15 radio-frequency signals in order to
reduce the influence of noise related to the image
frequency at the input of the first mixer unit.
According to the  invention, the value of the image
frequency at the input of the first mixer  unit, which
is partly caused by the low noise amplifier, is 5/3
the frequency  fR of the radio-frequency signals when
the frequency of the first high 20 frequency signals
is fixed at 4/3 of the frequency of the
radio-frequency  signals. However, the value of the
image frequency at the output of the first  mixer unit
is 1/3 of the frequency fR 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 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 -8- dB is obtained in
this detrimental noise relative to the useful signals
amplified by the low noise amplifier. This is a
considerable advantage in a  low power device, for
which it is very important to minimise noise relative
to  the useful signals. A decrease of even 0.5 dB in
noise during reception of 5 the radio-frequency
signals is already difficult to obtain whatever the
architecture of the device. Moreover, with a reduced
number of  components, the low power device according
to the invention can easily  demodulate the data
contained in the radio-frequency signals picked up.
This low power device can thus be fitted to an
instrument of small size,  10 such as a wristwatch or
portable telephone. It should also be noted that
selecting a frequency for the first high  frequency
signals that is higher than the radio-frequency signal
frequency  by a factor comprised between 1 and 2,
prevents harmonic frequencies  being generated during
frequency conversion. 15 With reference to Figure 1,
oscillator stage 1 of the device includes  mainly a
frequency synthesiser with a voltage controlled
oscillator VCO 6 for  generating the first high
frequency signals Svco. This oscillator stage 1
further includes a reference oscillator unit 3 with a
quartz crystal 2, a phase  and frequency detector 4
for comparing the frequency of the reference 20
signals of oscillator 3 to the frequency of the
signals from the voltage  



controlled oscillator VCO 6, which is divided by a
factor n in divider 7. The  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. 25 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 30 up radio-frequency
signals with a carrier frequency close to 900 MHz
depending upon the frequency range defined by bandpass
filter 9. -9- The device further includes a second
mixer unit 13 for performing a second frequency
conversion operation on intermediate signals SINR.
This  second mixer unit 13 is formed of two mixers
(not shown) for respectively  mixing the second high
frequency signals respectively in-phase and in 5
quadrature with intermediate signals SINR. The signals
produced by the two  mixers of the second mixer unit
13 are signals whose frequency is equal to  the
subtraction between the frequency of intermediate
signals SINR and the  frequency of the second high
frequency signals So. As in the preferred  embodiment
of the invention, the frequency of the second high
frequency 10 signals is substantially equal to the
carrier frequency of the intermediate  signals, the
two output signals in-phase IR and in-quadrature QR
are  baseband signals with a carrier frequency close
to 0. Of course, a controlled gain amplifier could be
provided at the output  of second mixer unit 13,
followed by an analogue/digital converter so as to  15
supply sampled and quantified output signals IR and
QR. In order to transmit radio-frequency signals, the
device may also  include a third mixer unit 15 for
performing a first frequency conversion  operation in
order to increase the frequency of the baseband
signals IT and  



QT. This third mixer unit 15 is formed of two mixers
followed by an adder, as 20 shown in Figure 3
described below, for mixing the second high frequency
in-phase and in-quadrature signals So respectively
with the baseband  signals IT and QT. Intermediate
transmission signals SINT 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 So. The frequency of 25 these
intermediate signals is preferably equal to 1/3 of the
frequency of the  radio-frequency signals to be
transmitted ST. The device further includes a fourth
mixer unit 16 for increasing the  frequency of the
intermediate transmission signals SINT using first
high  frequency signals Svco generated by oscillator
stage 1. The fourth mixer 30 unit 16 supplies
radio-frequency signals, which are amplified by a
power -10- amplifier 17. The amplified radio-frequency
signals ST are transmitted by  antenna 8 passing
through switch element 10 and bandpass filter 9.
Figure 3 shows a second embodiment of one part of the
device for  transmitting radio-frequency signals ST.
This second embodiment is  5 substantially equivalent
to that described with reference to Figure 1 for the
device in transmission mode. In order to transmit
radio-frequency signals, the device includes a  third
mixer unit 15 for performing a first frequency
conversion operation.  This first operation increases
the frequency of the data signals IT and QT to 10 be
transmitted, which are in baseband, i.e. which have a
carrier frequency  close to 0. This third mixer unit
15 is formed of a first mixer 15a, a second  mixer 15b
and an adder 15c for adding the signals exiting the
first and  second mixers. For this first frequency
conversion operation, the frequency of the  15 first
high frequency signals Svco must be divided by 4 by a
first divider-by-2  14a and a second master-slave
divider-by-2 14b to supply second high  frequency
signals in-phase S, and in-quadrature SQ. The first
mixer 15a  



mixes in-phase signals IT with the second high
frequency in-phase signals  Si, whereas the second
mixer 15b mixes in-quadrature signals QT with the 20
second high frequency in-quadrature signals SQ. The
signals exiting the first  and second mixers 15a and
15b are added in adder 15c in order to supply
intermediate transmission signals S,NT at an
equivalent frequency to the  frequency of the second
high frequency signals. A second frequency conversion
operation is performed using a fourth  25 mixer unit
16, which receives intermediate signals S,NT and first
high  frequency signals Svco 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
-11- amplified without any disturbance signals by the
power amplifier 17 in order  to supply radio-frequency
signals ST that can be transmitted by the antenna  of
the device. Without the lowpass filter, the
disturbance signals would be  amplified in the same
way as the useful signals which would waste energy  5
in amplifier 17. Figure 4 shows a third embodiment of
one part of the device for  transmitting
radio-frequency signals ST. In order to transmit
radio-frequency signals, the device includes a  third
mixer unit 15 for performing a first frequency
conversion operation.  10 This first operation
increases the frequency of the data signals IT and QT
to be transmitted, which are baseband, i.e. which have
a carrier frequency  close to 0. This third mixer unit
15 is formed of a first mixer 15a and a  second mixer
15b. For this first frequency conversion operation,
the frequency of the  15 first high frequency signals
Svco must be divided by 4 as for the second  



embodiment. In order to do this the division is
performed by a first master- slave divider-by-2 14a,
which supplies third high frequency signals in-phase
S, and in-quadrature So, followed by a second
master-slave divider-by-2  14b receiving the divided
in-phase signals from the first divider-by-2. The 20
second divider-by-2 14b thus supplies second high
frequency signals in- phase Si, and in-quadrature So.
The first mixer 15a mixes in-phase signals  IT with
the second high frequency in-phase signals S, to
supply first in- phase intermediate transmission
signals S,NT1. The second mixer 15b mixes
in-quadrature signals QT with the second high
frequency in-quadrature 25 signals So to supply second
intermediate transmission in-quadrature signals
S,NT2. 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  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 -12- SINT1 with third
high frequency in-phase signals S,', whereas the
second  mixer 19b mixes intermediate in-quadrature
signals S1NT2 with the third high  frequency
in-quadrature signals So,. The signals exiting the
fourth mixer unit  are radio-frequency signals which
are finally amplified by the power 5 amplifier 17 so
that the amplified radio-frequency signals ST can be
transmitted by the antenna of the device. It should be
noted that with this third embodiment of one part of
the  device for transmitting radio-frequency signals,
it is possible to perform an  SSB (single side band
modulation) type dual conversion modulation. This 10
structure omits the filter for the image frequency
before the power amplifier,  given that in this case,
there is not image frequency to be filtered at the
output of the fourth mixer unit 19. It is also
advantageous to supply first high  frequency signals
Svco whose frequency has to be divided by the first
and  



second dividers 14a and 14b to perform the two
frequency conversions 15 precisely. It would however
be difficult to provide an oscillator that directly
supplies the third high frequency in-phase and
in-quadrature signals for  mixing in the fourth mixer
unit 19. From the description that has just been
given, multiple variants of the  low power device for
receiving and/or transmitting radio-frequency signals
20 with noise reduction can be devised by those
skilled in the art without departing from the scope of
the invention defined by the claims. The central
frequency of the radio-frequency signals to be picked
up could be 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. -13- CLAIMS 1.
Radio-frequency signal reception and/or transmission
device,  said low power device including: - a bandpass
filter (9) for filtering the radio-frequency signals
picked  up or transmitted by an antenna (8) of the
device 5 - at least one low noise amplifier (11) for
amplifying the signals  filtered by the bandpass
filter, - an oscillator stage (1) for generating first
high frequency signals  (Svco), - at least one
frequency divider (14) for dividing the frequency of
the  10 first signals by M in order to generate second
high frequency signals (SD),  where M is an integer
number greater than 1, - at least a first mixer unit
(12) for mixing the filtered and amplified
radio-frequency signals (SR) with the first high
frequency signals (Svco) in  order to produce
intermediate signals (SINR) whose frequency is equal
to the 15 subtraction between a carrier frequency 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 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
signals (Svco) whose  frequency is outside the
frequency band of the bandpass filter and higher, 25
by a factor MIN comprised between 1 and 2, than the
frequency of the  received radio-frequency signals,
where N is an integer number greater -14- than 1, but
smaller than M, to reduce the noise linked to the
image  frequency of the converted signals. 2. Device
according to claim 1, characterized in that the
frequency  of the first high frequency signals is
higher than the frequency of the  5 received
radio-frequency signals by a factor M/N, where M is a
multiple of 2, preferably equal to 4, whereas N is
preferably equal to 3 defining a factor  equal to 4/3,
and in that the frequency divider (14) is a
divider-by-4. 3. Device according to any one of the
preceding claims,  characterized in that the frequency
divider (14) is of the master-slave type  10 for
generating second high frequency in-phase (Si) and
in-quadrature (So) signals, and in that the second
mixer unit (13) includes a first mixer for  mixing the
intermediate signals (SINR) with the second high
frequency in- phase signals to supply in-phase
baseband output signals (IR), and a  second mixer for
mixing the intermediate signals (SINR) with the second
high 15 frequency in-quadrature signals to supply
in-quadrature baseband output  signals (QR). 4. Device
according to any one of the preceding claims,
characterized in that the stage oscillator (1)
includes a reference oscillator  



unit (3) with a quartz crystal (2), a phase and
frequency detector (4) for 20 comparing the frequency
of the reference 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 25 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  30 antenna
(8) of the device. -15- 6. Device according to any one
of the preceding claims, characterized in that it
includes a switch element (10) between the  bandpass
filter (9) and the low noise amplifier (11) allowing
said device to  be placed in a radio-frequency
reception mode or in a radio-frequency  5 transmission
mode by the same antenna (8). 7. Device according to
any one of the preceding claims,  characterized in
that, for the transmission of radio-frequency signals,
it  includes a third mixer unit (15), which includes a
first mixer (15a) for mixing  the in-phase baseband
data signals (IT) with the second high frequency in 10
phase signals (SI), a second mixer (15b) for mixing
in-quadrature baseband  data signals (QT) with the
second high frequency in-quadrature signals (SQ),  and
an adder (15c) for adding the output signals from the
first and second  mixers (15a, 15b) in order to
provide intermediate transmission signals  (SINT), and
in that it includes a fourth mixer unit (16) for
mixing the 15 intermediate transmission signals (SINT)
with the first high frequency signals  (Svco) in order
to supply radio-frequency signals, which are filtered
by a  lowpass filter (18) and amplified by a second
power amplifier (17) to be  



transmitted by the antenna of the device. 8. Device
according to any one of claims 1 to 6, characterized
in  20 that, for the transmission of radio-frequency
signals, it includes a third mixer  unit (15) , which
includes a first mixer (15a) for mixing in-phase
baseband  data signals (IT) with the second high
frequency in-phase signals (SI) to  supply
intermediate in-phase signals (SINTA a second mixer
(15b) for  mixing in-quadrature baseband data signals
(QT) with the second high 25 frequency in-quadrature
signals (Se), 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 (Si') 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 -16- signals (SINT1) with the
third high frequency in-phase signals (S i.), a second
mixer (19b) for mixing the intermediate in-quadrature
signals (SINT2) with the  third high frequency
in-quadrature signals (SQ'), and an adder (19c) for
adding the output signals from the first and second
mixers (1 9a, 1 9b) of the 5 fourth unit in order to
supply radio-frequency signals to be amplified by a
second power amplifier (17) and transmitted via the
antenna of the device. 


