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Description

FIELD

�[0001] This disclosure relates to wireless communica-
tion and, more particularly, to wireless communication
devices that support voice communication standards and
wireless networking standards.

BACKGROUND

�[0002] Wireless networks allow computing devices to
share information and resources via wireless communi-
cations. Examples of computing devices used in wireless
networks include laptop or desktop computers, personal
digital assistants (PDAs), mobile phones such as cellular
radiotelephones and satellite radiotelephones, data ter-
minals, data collection devices, personal digital assist-
ants (PDAs) and other portable and non-�portable com-
puting devices. One broad family of standards developed
to facilitate wireless networking is set forth in the IEEE
802.11 standard. The original IEEE 802.11 standard pro-
vides data transfer rates of 1-2 Megabits per second (Mb-
ps) in a 2.4-2.483 Gigahertz (GHz) frequency band (here-
after the 2.4 GHz band). However, a number of exten-
sions to the original IEEE 802.11 standard have been
developed in an effort to increase data transfer rates.
�[0003] The IEEE 802.11b standard (sometimes re-
ferred to as 802.11 wireless fidelity or 802.11 Wi-�Fi) is
an extension of the IEEE 802.11 standard that provides
11 Mbps transmission (with a fallback to 5.5, 2.0 and 1.0
Mbps) in the 2.4 GHz band. The IEEE 802.11b standard
utilizes binary phase shift keying (BPSK) for 1.0 MBPS
transmission, and quadrature phase shift keying (QPSK)
for 2.0, 5.5 and 11.0 Mbps transmission. Complimentary
code keying (CCK) techniques are also employed by the
IEEE 802.11b standard in order to achieve multi-�channel
operation in the 2.4 GHz band for the 5.0 and 11.0 Mbps
transmission rates.
�[0004] The IEEE 802.11g standard is another exten-
sion of the IEEE 802.11 standard. The IEEE 802.11g
standard utilizes orthogonal frequency division multiplex-
ing (OFDM) in the 2.4 GHz frequency band to provide
data transmission at rates up to 54 Mbps. The IEEE
802.11g standard also provided backwards capability
with 802.11b networks. The IEEE 802.11a standard is
an extension of IEEE 802.11 standard that utilizes OFDM
in a 5 GHz frequency band to provide data transmission
at rates up to 54 Mbps. These and other wireless net-
works have been developed. Additional extensions to the
IEEE 802.11 standard, as well as other WLAN standards
will likely emerge in the future.
�[0005] Wireless networks may contain one or more ac-
cess points that interface with wireless and/or wired net-
works. Access points may also interface wirelessly with
other access points to extend the geographical size of
the wireless network. In addition, wireless routers may
be used in wireless networks to perform data routing func-

tions within the wireless setting and possibly extend the
size of the wireless network. Sometimes, both wireless
routers and access points are used together to form a
relatively large wireless network environment.
�[0006] Wireless communication devices that support
wireless networking standards may also support other
communication standards, such as standards commonly
used for voice communications. The voice communica-
tion standards may be based on one or more of a variety
of modulation techniques, such as frequency division
multiple access (FDMA), time division multiple access
(TDMA), and various spread spectrum techniques. One
common spread spectrum technique used in wireless
voice communication is code division multiple access
(CDMA) signal modulation. In CDMA, multiple commu-
nications are simultaneously transmitted over a spread
spectrum radio frequency (RF) signal. Other wireless
communication systems may use different modulation
techniques. For example, GSM systems use a combina-
tion of TDMA and FDMA modulation techniques. These
techniques are also used in other systems related to GSM
systems, including the DCS1800 and PCS 1900 sys-
tems, which operate at 1.8 GHz and 1.9 GHz, respec-
tively.
�[0007] Frequency synthesizers are commonly imple-
mented within wireless communication devices to facili-
tate RF signal reception and RF signal transmission. For
example, during RF signal reception, RF signals are typ-
ically mixed down to baseband signals, which can be
converted to digital values and demodulated. Reference
waveforms are produced by a frequency synthesizer and
mixed with an RF waveform to generate the baseband
signals. The process of mixing an RF waveform down to
baseband is sometimes referred to as a down-�conversion
process.
�[0008] Frequency synthesizers are also used during
RF signal transmission. In that case, baseband signals
are up- �mixed to RF (sometimes referred to as an up-
conversion process). During the up-�conversion process,
the frequency synthesizer produces reference wave-
forms which are modulated with the baseband signal be-
fore being wirelessly transmitted. For example, the ref-
erence waveform may be created by a voltage controlled
oscillator (VCO) having a frequency that is determined
by a phase locked loop (PLL). The timing reference for
the PLL may be high precision low frequency crystal os-
cillator, such as a voltage controlled temperature com-
pensated crystal oscillator (VCTCXO).
�[0009] RF waveforms associated with voice commu-
nication standards typically have a different frequency
than RF waveforms associated with wireless networking
standards such as LEEE 802.11 standards. For example,
as mentioned above, many IEEE 802.11 standards op-
erate in the 2.4 GHz band. Voice communication stand-
ards, on the other hand typically operate in frequency
bands different than the 2.4 GHz band, such as a 800
MHz band, a 1800 MHz band, or a 1900 MHz band. For
this reason, conventional wireless communication devic-
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es that support both voice communication standards and
wireless networking standards typically utilize different
frequency synthesizers to generate waveforms at the fre-
quencies required by the different standards.
�[0010] �[00091] US 5, 790, 587 discloses a technique
for spread-�spectrum communication which uses more
than one mode and more than one frequency band, par-
ticularly frequency bands including 902-928 MHz,
1850-1990 MHz and 2400-2485 MHz.
�[0011] �[00092] EP-�A-�0 945 990 discloses a multiband
receiver for multiband radio signals and a multiband radio
telephone comprising a receiver, for frequency bands in-
cluding 902-928 MHz and 1850-1990 MHz.
�[0012] �[00093] DE 198 19 213 A1 discloses a radio
telecommunication system intended for use in the 2.4
GHz ISM frequency band, in which the frequency-�hop-
ping DECT voice communication standard (TDMA/ �FD-
MA) is replicated by halving the transmission rate from
1152 kBit/s to 576 kBit/s and implementing two time slots.
�[0013] �[00094] A chipset is disclosed by Heinen et al.
in "SA 18.4: A 2.7 V 2.5 GHz Bipolar Chipset for Digital
Wireless Communication" (IEEE International Solid
State Circuits Conference, IEEE Inc., NY, USA, vol.�40,
1st February 1997, ISSN:�0193-6530, p. �306), the archi-
tecture of which is suitable for FSK digital mobile radio
portable and base stations, especially cordless phone
systems from 1.6 GHz to 2.5 GHz including DECT, wire-
less LAN, wireless local loop, 2.4 GHz ISM band frequen-
cy hopping system or any other system using FSK mod-
ulation.

SUMMARY

�[0014] This disclosure is directed to various tech-
niques that can be implemented in a wireless communi-
cation device that supports both voice communication
standards and wireless networking standards. In partic-
ular, the techniques may facilitate the generation of dif-
ferent waveforms at different frequencies required for
transmission and reception of wireless voice signals and
wireless data signals. For example, a technique may in-
clude generating a first waveform in a wireless commu-
nication device using a frequency synthesizer, wherein
the first waveform has a frequency associated with a
voice communication standard, and generating a second
waveform in the wireless communication device using
the same frequency synthesizer, wherein the second
waveform has a frequency associated with a wireless
networking standard. In this manner, a wireless commu-
nication device that supports both voice communication
standards and wireless networking standards can be im-
proved and possibly simplified.
�[0015] Additional details of various embodiments are
set forth in the accompanying drawings and the descrip-
tion below. Other features, objects and advantages will
become apparent from the description and drawings, and
from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0016] FIG. 1 is a block diagram illustrating a wireless
communication system in which wireless communication
devices (WCDs) can implement one or more of the tech-
niques described herein.
�[0017] FIG. 2 is a block diagram of a wireless commu-
nication system in which a WCD supports a voice com-
munication standard and a wireless networking standard.
�[0018] FIG. 3 is a block diagram illustrating a WCD that
can receive signals according to a voice communication
standard and a wireless networking standard.
�[0019] FIG. 4 is a block diagram illustrating a WCD that
can transmit signals according to a voice communication
standard and a wireless networking standard.
�[0020] FIG. 5 is a block diagram illustrating a WCD that
incorporates an integrated voice/�data receiver that can
receive signals according to a voice communication
standard and a wireless networking standard.
�[0021] FIG.�6 is a block diagram of a frequency synthe-
sizer providing waveforms to a voice receiver that re-
ceives signals according to a voice communication
standard and a data receiver that receives signals ac-
cording to a wireless networking standard.
�[0022] FIG. 7 is a more detailed block diagram of a
frequency synthesizer.
�[0023] FIGS. 8A, 8B, 9 and 10 are more detailed block
diagrams of exemplary frequency manipulation circuitry
within a frequency synthesizer.
�[0024] FIGS. 11 and 12 are flow diagrams illustrating
techniques that can be implemented in a wireless com-
munication device.
�[0025] FIG. 13 is a block diagram of WCD according
to an added embodiment in which a voice receiver and
a data receiver transmit analog signals to a modem using
the same analog transmission lines.

DETAILED DESCRIPTION

�[0026] In general, this disclosure describes a wireless
communication device (WCD) configured to perform var-
ious signal processing tasks associated with both wire-
less data communication and wireless voice communi-
cation. In this disclosure, the phrase wireless data com-
munication refers to wireless communication according
to a wireless networking standard such as one of the
IEEE 802.11 standards, a standard according to the
Bluetooth Special Interest Group, or the like. The phrase
wireless voice communication refers to wireless commu-
nication according to a voice communication standard
commonly used by radiotelephones, including standards
such as GSM, PCS, or the like, that implement modula-
tion techniques such as TDMA, FDMA, CDMA, or com-
binations thereof.
�[0027] WCDs that support both voice communication
standards and wireless networking standards can be
simplified by using all or some of the same components
for the processing of RF signals received according to a

3 4 



EP 1 500 205 B1

4

5

10

15

20

25

30

35

40

45

50

55

wireless networking standard and the processing of RF
signals received according to a wireless networking
standard. Transmission of RF signals may also be sim-
plified in an analogous manner. For example, as outlined
in greater detail below, a wireless communication device
may include a frequency synthesizer that can generate
first waveforms for use in transmission or reception of
RF signals according to a voice communication standard,
and second waveforms for use in transmission or recep-
tion of RF signals according to a wireless networking
standard.
�[0028] The frequency synthesizer may provide differ-
ent waveforms to separate receivers or transmitters, or
may be an integrated part of a integrated receiver or
transmitter that supports reception or transmission of RF
signals according to both voice and data standards. In
any case, a WCD can be simplified, possibly requiring
fewer components. For example, the frequency synthe-
sizer may implement a single voltage controlled oscillator
(VCO) and a single phase locked loop (PLL). Dividers
and/or multipliers that may be implemented to generate
waveforms at different frequencies required by the dif-
ferent standards.
�[0029] By way of example, the frequency synthesizer
may generate waveforms in an 800 MHz band (869 - 894
MHz) or a 1900 MHz band (1930 - 1990 MHz) for use in
receiving or transmitting RF waveforms according to a
wireless voice communication standards, and wave-
forms in an 2.4 GHz band (2412 - 2483 MHz) for use in
receiving or transmitting RF waveforms according to a
wireless networking standard. The same principles may
also be applied to generate waveforms in other frequency
bands, such as a 5 GHZ band for supporting the IEEE
802.11a standard or an 1800 MHz band for supporting
other voice communication standards.
�[0030] The frequency synthesizer may implement a
single voltage controlled oscillator that generates a first
signal at a first frequency. The voltage controlled oscil-
lator may be tuned by the phase locked loop in order to
select the appropriate frequency for the first signal. The
voltage controlled oscillator may be coupled to frequency
manipulation circuitry that implements dividers and/or
multipliers in order to generate different signals at differ-
ent frequencies. In one example, the first signal is divided
to generate a second signal. In that case, the second
signal can be multiplied by the first signal to generate a
third signal. The second signal may comprise a waveform
used for RF signal reception or transmission according
to a voice communication standard and the third signal
may comprise a waveform used for RF signal reception
or transmission according to a wireless networking stand-
ard. As mentioned, the voltage controlled oscillator may
be tuned accordingly, depending on which waveform is
needed. The required tunable range of the voltage con-
trolled oscillator can be reduced because of the imple-
mentation of the frequency manipulation circuitry.
�[0031] In another example, the first signal generated
by a voltage controlled oscillator is multiplied by a second

signal to generate a third signal, and the third signal is
divided by a division factor to generate the second signal
which is fed back to the multiplier. In that case, the second
signal may comprise a waveform used for RF signal re-
ception or transmission according to a wireless network-
ing standard.
�[0032] Additional techniques are also described which
can simplify the architecture of a WCD when both wire-
less voice communication standards and wireless net-
working standards are supported. For example, upon
mixing baseband signals from a received RF waveform,
the baseband signals may need to be sent from a receiver
to a modem. By using the same analog transmission lines
to transfer baseband signals from the receiver to the mo-
dem, regardless of whether the baseband signals are
associated with a wireless voice communication stand-
ard or a wireless networking standard, the architecture
can be simplified. In other words, a voice receiver and a
data receiver can be coupled to a modem via common
analog transmissions lines. If the voice receiver mixes
baseband signals from a received RF waveform, it uses
the transmission lines to transmit the baseband signal to
an analog to digital converter on the modem. Similarly,
if the data receiver mixes baseband signals from a re-
ceived RF waveform, it uses the same analog transmis-
sion lines to transmit the baseband signal to the analog
to digital converter on the modem. In this manner, the
architecture can be simplified in a WCD that supports
both voice communication standards and wireless net-
working standards.
�[0033] FIG. 1 is a block diagram illustrating a wireless
communication system 2 including a number of wireless
communication devices 10A-�10C, collectively referred to
as wireless communication devices 10. Wireless com-
munication devices (WCDs) 10 may be any portable
computing device configured to support wireless net-
working. Each device may be, for example, a desktop or
portable computer operating in a Windows™, Macin-
tosh™, Unix, or Linux environment, a personal digital as-
sistant (PDA) based on the Palm™, Windows CE, or sim-
ilar operating system environments for small portable de-
vices, or other wireless device such as a mobile radio-
telephone, an interactive television, a wireless data ter-
minal, a wireless data collection device, an Internet kiosk,
a network-�ready appliance for the home environment, a
wireless server, and the like.
�[0034] WCDs 10 transfer data in wireless communica-
tion system 2 via wireless data signals 8A-�8D (hereafter
wireless data signals 8). In particular, WCDs 10 may
transfer data according to a wireless protocol such as
the protocol defined by a wireless networking standard,
e.g., one of the standards in the IEEE 802.11 family of
standards. Modulated wireless data signals 8 in the form
of data packets may be sent to and from the respective
WCDs 10 by wireless access points 11A and 11B (col-
lectively access points 11). Access points 11 may have
wired connections to a network 14, such as a local area
network, a wide area network, or a global network such
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as the Internet.
�[0035] In addition to supporting wireless networking
standards, WCDs 10 within system 2 may also be con-
figured to support one or more voice communication
standards. For example, one or more base stations 4
may communicate voice signals 9A- �9E (collectively voice
signals 9) to WCDs 10 via voice communication tech-
niques such as CDMA techniques, FDMA techniques,
TDMA techniques, various combined techniques, and
the like. For example, one or more of WCDs 10 may be
designed to support one or more CDMA standards such
as (1) the "TIA/EIA-�95-�B Mobile Station-�Base Station
Compatibility Standard for Dual-�Mode Wideband Spread
Spectrum Cellular System" (the IS-�95 standard), (2) the
"TIA/EIA-�98- �C Recommended Minimum Standard for
Dual- �Mode Wideband Spread Spectrum Cellular Mobile
Station" (the IS- �98 standard), (3) the standard offered by
a consortium named "3rd Generation Partnership
Project" (3GPP) and embodied in a set of documents
including Document Nos. 3G TS 25.211, 3G TS 25.212,
3G TS 25.213, and 3G TS 25.214 (the W-�CDMA stand-
ard), (4) the standard offered by a consortium named
"3rd Generation Partnership Project 2" (3GPP2) and em-
bodied in a set of documents including "TR- �45.5 Physical
Layer Standard for cdma2000 Spread Spectrum Sys-
tems," the "C.S0005-�A Upper Layer (Layer 3) Signaling
Standard for cdma2000 Spread Spectrum Systems," and
the "C.S0024 CDMA2000 High Rate Packet Data Air In-
terface Specification" (the CDMA2000 standard), (5) the
HDR system documented in TIAIEIA-�IS- �856,
"CDMA2000 High Rate Packet Data Air Interface Spec-
ification, and (6) some other standards. In addition,
WCDs 10 may be designed to support other standards,
such as the GSM standard or related standards, e.g., the
DCS1800 and PCS1900 standards. GSM systems em-
ploy a combination of FDMA and TDMA modulation tech-
niques. WCDs 10 may also support other FDMA and TD-
MA standards.
�[0036] As outlined in greater detail below, one or more
WCDs 10 incorporate a simplified architecture to support
both wireless networking standards and voice commu-
nication standards. In particular, WCDs 10 may utilize
the same frequency synthesizer to generate waveforms
for transmission and reception of signals according to
the wireless networking standard and the voice commu-
nication standard. Additionally, WCDs 10 may use other
common components during signal processing of signals
associated with the wireless networking standard and
the voice communication standard. For example, the
same analog transmission lines may be used to transfer
baseband signals from a receiver to a modem regardless
of whether the receiver is a wireless data receiver or a
wireless voice receiver. A user of WCD 10 may select
the mode of operation, e.g. voice or data, and compo-
nents of WCD 10 can be configured as outlined in greater
detail below so that wireless signals can be transmitted
and received in accordance with the selected mode of
operation.

�[0037] FIG. 2 is another block diagram of a wireless
communication system in which a WCD 10 supports a
voice communication standard and a wireless network-
ing standard. As shown, WCD 10 can transmit and re-
ceive wireless data signals 8 according to a wireless net-
working standard. In particular WCD 10 receives wireless
RF signals in which data is modulated according to a
modulation scheme used for wireless networking, such
as the BPSK or QPSK modulation schemes typically im-
plemented by devices compliant with the IEEE 802.11b
wireless networking standard or the OFDM modulation
scheme typically implemented by devices compliant with
the IEEE 802.11g or IEEE 802.11a wireless networking
standards. In any case, data signals 8 take the form of
data packets encoded according to the modulation
scheme used. Dividing the data into packets has several
advantages including enabling the sending device to re-
send only those individual packets that may be lost or
corrupted during transmission. Wireless networks typi-
cally operate according to a resend-�until-�acknowledged
protocol in which the packets are resent from access
point 11 to WCD 10 until WCD 10 acknowledges receipt
of the packet. Access point 11 typically has a wired con-
nection to routers within a packet based network 14, such
as a local area network, a wide area network, or a global
network such as the Internet.
�[0038] WCD 10 can also transmit and receive voice
signals 9 according to a wireless voice communication
standard. In particular WCD 10 may receive wireless RF
signals from base station 4 in which data is modulated
according to a modulation scheme used for wireless
voice communication, such as FDMA, TDMA or CDMA
modulation schemes mentioned above. Base station 4
(sometimes referred to as a base transceiver system
BTS) is typically connected to a base station controller
18 to provide an interface between the base station 4
and a public switched telephone network (PSTN) 13.
Again, WCD 10 implements one or more of the tech-
niques outlined in greater detail below in order to simplify
and possibly improve the architecture when wireless
voice signals 9 and wireless data signals 8 are supported.
In either case, a user of WCD 10 selects the mode of
operation, and components of WCD 10 can be configured
as outlined in greater detail below.
�[0039] FIGS. 3 and 4 are block diagrams of a wireless
communication device 10 implementing frequency syn-
thesizers 25A and 25B during RF signal reception and
RF signal transmission respectively. In either case, a fre-
quency synthesizer 25, i.e., frequency synthesizer 25A
or 25B, may implement one or more of the techniques
outlined below to improve operation of the wireless com-
munication device 10.
�[0040] In particular, wireless communication device
(WCD) 10 may implement the zero intermediate frequen-
cy (zero IF) architecture, although this disclosure is not
limited in that respect. In that case, WCD 10 converts
incoming RF signals directly into baseband signals and,
specifically, does not first convert the RF signals to inter-
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mediate frequency (IF) signals. It is understood, howev-
er, that the techniques described herein may be readily
applicable to any architecture that implements one or
more frequency synthesizers including architectures that
implement an intermediate frequency (IF) section.
�[0041] As shown in FIG. 3, WCD 10 includes antenna
20 that receives incoming RF signals. For example, the
incoming RF signals may comprise voice signals, such
code division multiple access (CDMA) modulated signals
sent from a CDMA base station, or alternatively data sig-
nals, such as packets modulated according to a wireless
networking standard in the IEEE 802.11 family of stand-
ards. Voice signals received by antenna 20 can be proc-
essed by voice receiver 22, whereas data signals re-
ceived by antenna 20 can be processed by data receiver
24. In particular, the receivers 22, 24 may pass the re-
ceived signals through a low- �noise amplifier (LNA) and
one or more filters. The signal is then mixed down to
baseband. In particular, each receiver may implement a
mixer that receives reference waveforms produced by
frequency synthesizer 25A. Frequency synthesizer 25A
may generate waveforms at different frequencies for use
by the different receivers 22, 24.
�[0042] Receivers may be coupled to a modulator/�de-
modulator (modem) via analog transmission lines 35A
and 35B and possibly a serial bus 27A and 27B. Upon
mixing a received RF waveform down to baseband, the
baseband signal can be sent to modem 26 over the re-
spective analog transmission line 35A, 35B. Modem 26
may convert the baseband signals to digital values and
perform demodulation. In this disclosure, the term mo-
dem refers to a component or collection of components
that can perform modulation, demodulation, or both mod-
ulation and demodulation.
�[0043] FIG. 4 is another block diagram of WCD 10,
illustrating components implemented during RF signal
transmission. In that case, WCD 10 may implement dif-
ferent transmitters 32, 34 coupled to modem 26 via an-
alog transmission lines 45A and 45B and possibly a serial
bus 47A and 47B. For example, voice transmitter 32 can
be used to transmit voice signals modulated according
to a voice communication standard, whereas data trans-
mitter 34 can be used to transmit data packets modulated
according to a wireless networking standard. The trans-
mitters 32, 34 may receive baseband signals from mo-
dem 26 and up-�mix the baseband signals to RF using
waveforms produced by a common frequency synthesiz-
er 25B. Again, frequency synthesizer 25B may generate
waveforms at different frequencies for use by both of the
different transmitters 32, 34.
�[0044] FIG. 5 is a block diagram illustrating a WCD 10
that incorporates an integrated voice/�data receiver that
can receive signals according to a voice communication
standard and a wireless networking standard. In that
case, receiver 52 differentiates received signals as being
wireless voice signals or data signals modulated accord-
ing to a wireless networking standard. Frequency syn-
thesizer 25C may generate waveforms at different fre-

quencies for use by receiver 52. In particular, frequency
synthesizer 25C can generate waveforms at a first fre-
quency when a received signal is a voice signal modu-
lated according to a voice communication standard, and
also generate waveforms at a second frequency when a
received signal is a data signal modulated according to
a wireless networking standard. Receiver 52 may be cou-
pled to modem 26 via analog transmission lines 55A and
55B and possibly a serial bus 57A and 57B.
�[0045] In still other implementations, a WCD may in-
corporate an integrated voice/�data transmitter that can
transmit signals according to a voice communication
standard and a wireless networking standard. In that
case, a frequency synthesizer may generate waveforms
at different frequencies for use by the transmitter based
on whether a transmitted signal is voice signal or a data
signal. In some cases, antenna 20 (FIGS. 3-5) may be
coupled to a duplexer (not shown), which is in turn cou-
pled to both a receiver and a transmitter. In other words,
the duplexer may differentiate the incoming and outgoing
signal paths. For simplicity, however, the duplexer is not
illustrated. In any case, WCD 10 incorporates a frequen-
cy synthesizer that generates first and second wave-
forms at first and second frequencies respectively. Thus,
the same frequency synthesizer can be used to generate
waveforms for data communication according to a wire-
less networking standard and voice communication ac-
cording to a voice communication standard. As a result,
improvements such as reduced complexity, fewer com-
ponents and reduced power consumption can be
achieved in a WCD that supports voice and data stand-
ards.
�[0046] The frequency synthesizer 25 may be coupled
to two separate receivers as illustrated in FIG. 3, coupled
to two separate transmitters as illustrated in FIG. 4, inte-
grated as part of an integrated voice/�data receiver as
illustrated in FIG. 5, integrated as part of an integrated
voice/�data transmitter, coupled to transmitters and re-
ceivers, or coupled to an integrated transceiver that per-
forms transmission and reception of voice and data sig-
nals. In any case, WCD 10 can be simplified because
separate frequency synthesizers are not needed in order
to generate the different waveforms needed to support
both voice communication standards and wireless net-
working standards.
�[0047] FIG.�6 is a block diagram of a frequency
synthesizer 25A providing waveforms to a voice receiver
22 that receives signals according to a voice
communication standard and a data receiver 24 that
receives signals according to a wireless networking
standard. As illustrated, voice receiver 22 may implement
mixer 52A to down-�convert RFVOICE signals to baseband.
Similarly, data receiver 22 may implement mixer 52B to
down-�convert RFDATA signals to baseband. Similar
components may be implemented by transmitters to up-
convert baseband signals to RFVOICE and RFDATA
signals respectively.
�[0048] FIG. 7 is a more detailed block diagram of a
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frequency synthesizer 25. Frequency synthesizer 25
may correspond to any of frequency synthesizers 25A,
25B or 25C discussed above. In this example, however,
frequency synthesizer 25 will be described in the context
of an implementation with voice and data receivers as
illustrated in FIG. 3 and FIG. 6.
�[0049] Frequency synthesizer 25 includes an oscillator
75, such as a voltage controlled oscillator (VCO). Phase
locked loop (PLL) 72 applies an input voltage signal to
oscillator 75 in order to control the frequency of oscillator
75. For example, PLL 72 may measure the output of os-
cillator 75, possibly implementing frequency dividers in
order to compare the output frequency to a lower-�fre-
quency high-�accuracy reference frequency, such as pro-
vided by a temperature compensated crystal oscillator
(TCXO). PLL 72 may measure a frequency difference
between the reference frequency and the output of os-
cillator 75 to measure a frequency error, and can adjust
the input voltage to oscillator 75 accordingly. The input
voltage provided to oscillator 75 by PLL 72 can be se-
lected in order to tune oscillator 75 to a desired output
frequency. As desired, one or more loop filters (not
shown) may also be implemented.
�[0050] Frequency synthesizer 25 also includes fre-
quency manipulation circuitry 74 in order to generate dif-
ferent waveforms from the signal provided by oscillator
75. In particular, the use of frequency manipulation cir-
cuitry 74 may reduce the required tunable range of os-
cillator 75, thereby simplifying the implementation and
possibly reducing implementation cost. For example, fre-
quency manipulation circuitry 74 may include one or
more dividers and one or more multipliers. In this manner,
frequency synthesizer 25 can generate a first waveform
at a frequency associated with voice communication
standards, and a second waveform at a frequency asso-
ciated with wireless networking standards. As illustrated,
frequency manipulation circuitry 74 can output the re-
spective waveform to the proper receiver for use in the
down-�conversion process.
�[0051] FIGS. 8A, 8B, 9 and 10 are more detailed block
diagrams of exemplary frequency manipulation circuitry
within a frequency synthesizer. In FIG. 8A, oscillator 75
is tuned to a 1600 MHz frequency band, i.e., at a fre-
quency between approximately 1608 and 1655.33 MHz
(also referred to as a 1600 MHz signal) to provide a signal
to frequency manipulation circuitry. Frequency manipu-
lation circuitry 74 implements a divider 82A to divide the
1600 MHz signal by two (2) in order to generate a signal
that at a frequency between 804 and 827.67 MHz.
�[0052] Divider 82A may be viewed as operating in a
time domain. For example, divider 82A may include
counters that count the leading or trailing edges of oscil-
lator pulses, and provide a pulse signal each time an
integer number of pulses is detected. In the illustrated
example of FIG. 8, the integer of divider 82A is pro-
grammed at two (2). A signal oscillating in a 1600 MHz
band (1608 - 1655.33) can be fed to divider 82A in order
to generate a signal oscillating between 804 and 827.67

MHz.
�[0053] The output of divider 82A can be provided to
multiplier 81A. In particular, multiplier 81A receives a sig-
nal from divider 82A ranging between 804 and 827.67
MHz, and multiples the divided signal with the oscillating
signal generated by oscillator 75 that is oscillating in the
1600 MHz band. The result of the multiplication is an
upper band signal that is in a 2.4 GHz band, i.e., at a
frequency between 2412 and 2483 MHz (also referred
to as a 2.4 GHz signal) and a lower band signal that is
between 804 and 827.67 MHz. Multiplier 81B, however,
can be programmed to output only the upper band signal.
This 2.4 GHz signal can be provided as a waveform to a
mixer within a data receiver for use in down- �converting
RF signals modulated according to a wireless networking
standard that operates in the 2.4 GHz band. Alternatively,
the 2.4 GHz signal can be provided as a waveform to a
mixer within a data transmitter for use in up- �converting
baseband signals onto a 2.4 GHz carrier.
�[0054] FIG. 8B illustrates how the same circuitry can
illustrated in FIG. 8A may be used to generate a signal
that oscillates between 869 and 894 MHz (referred to
herein as an 800 MHz signal). Such an 800 MHz signal
may be used for voice systems such as GSM. In order
to generate the signal that oscillates between 869 and
894 MHz, oscillator 75 may be tuned to a 1738 - 1788
MHz band. The output of oscillator 75 can be fed to divider
82A in order to generate a signal oscillating between 869
and 894 MHz. This 800 MHz signal can be provided as
a waveform to a mixer within a GSM voice receiver for
use in down- �converting RF signals modulated according
to a GSM standard that operates in the 800 MHz band.
Alternatively, the 800 MHz signal can be provided as a
waveform to a mixer within a GSM transmitter for use in
up-�converting baseband signals onto a 800 MHz carrier.
Because dividers and multipliers are implemented, the
required tuning range of oscillator 75 can be reduced
when both data and voice signals are mixed using the
same frequency synthesizer. The desired signal can be
generated by tuning oscillator 75 and selecting the divi-
sion factor of divider 82A.
�[0055] By implementing frequency manipulation cir-
cuitry 74, the tuning range of oscillator 75 may only need
to be somewhere between approximately 1600 MHz and
1900 MHz in order to support the generation of wave-
forms for the data receiver in a 2.4 GHz band and wave-
forms for a voice receiver in an 800 MHz band, an 1800
MHz band or a 1900 MHz band. A tunable range falling
somewhere between 1600 MHz and 1900 MHz can be
implemented at very reasonable cost. The range may be
smaller, as long as if falls somewhere between 1600 MHz
and 1900 MHz. Tunable ranges larger than this may be
cost prohibitive from an implementation standpoint.
�[0056] The examples of FIG. 8A and 8B implement a
feed-�forward loop in which the output of divider 82A is
fed forward and combined with the oscillating signal gen-
erated by oscillator 75. FIG. 9 illustrates another way to
generate different waveforms for use by different receiv-
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ers or transmitters according to voice and data standards.
�[0057] In the example of FIG. 9, frequency manipula-
tion circuitry 74B implements a feedback loop. In that
case, oscillator 75 provides a signal to frequency manip-
ulation circuitry 74B in a 1600 MHz frequency band. Fre-
quency manipulation circuitry 74 implements a multiplier
81B. For example multiplier 81B multiples the 1600 MHz
signal provided by oscillator 75 with a divided signal in
order to generate a signal in a 2.4 GHz band. Again,
multiplier 81B may actually generate upper and lower
band signals, but can be programmed to only output the
upper band signal that is in the 2.4 GHz band. The 2.4
GHz signal can be provided as a waveform to a mixer on
a data receiver or transmitter for use in a down-�conver-
sion or up-�conversion process. In addition, the 2.4 GHz
signal may be provided to divider 82B. Divider 82B di-
vides the 2.4 GHz signal by three (3) in order to generate
an signal in an 804 and 827.67 MHz, which is fed back
to multiplier 81B.
�[0058] In another example, the oscillator 75 may be
tuned so that the divided signal oscillates in a 869 - 894
MHz band so that it can be provided as a waveform to a
mixer on a GSM receiver or transmitter for use in a down-
conversion or up-�conversion process according to a
voice communication standard that operates in the 800
MHz band. Again, by implementing dividers and multipli-
ers, a single voltage controlled oscillator 75 can be used
to generate waveforms at a variety of different frequen-
cies. Moreover, dividers and multipliers allow the re-
quired tuning range of oscillator 75 to be reduced, which
can in turn reduce implementation costs. By tuning the
voltage controlled oscillator 75 and selecting the appro-
priate division factor of the divider 82, signals that oscil-
late at various different frequencies can be created.
�[0059] For example, to generate an 1800 MHz signal,
oscillator 75 can be tuned to the 1600 MHz band, and a
frequency divider may be configured with a frequency
division factor of 8, i.e., to generate a 200 MHz signal.
The 200 MHz signal may then be multiplied with the 1600
MHz signal to obtain the 1800 MHz signal.
�[0060] FIG. 10 illustrates an example in which a 1900
MHz signal, i.e., a waveform oscillating between 1930
and 1990 MHz is generated for use by a PCS voice re-
ceiver or transmitter. In that case, oscillator 75 can be
tuned to a 1715-1768 MHz band. The 1715-1768 MHz
signal can be divided by eight (8) by divider 82C and then
multiplied by the 1715-1768 MHz signal using multiplier
81C in order to generate the signal that oscillates in the
1900 MHZ band.
�[0061] The division factors of dividers 82, as well as
the initial frequency of the voltage controlled oscillator 75
may be selected in order to define frequencies that cor-
respond to the desired frequencies for voice and data
communication. The division factors of dividers 82 may
be programmable, providing flexibility in terms of the gen-
eration of various different frequency waveforms. Thus,
the circuitry of FIG. 10 may be the same circuitry as FIG.
8A, where the programmable division factor of divider 82

changed from two (2) (divider 82A, FIG. 8A) to eight (8)
(divider 82C, FIG. 10). In that case, the divider 82 may
receive programmable inputs which define the dividing
factors at which the divider operates. In some cases, a
number of multipliers or a number of dividers can be im-
plemented in order to generate waveforms at whatever
frequency is desired. In this manner, both wireless com-
munication standards and wireless networking standards
can be supported using a single frequency synthesizer
having a single voltage controlled oscillator. Such a con-
figuration may reduce complexity of WCD 10 and may
also conserve power since additional oscillators are
avoided. In addition, device real estate requirements and
manufacturing costs may also be reduced relative to
some conventional WCDs. By tuning the oscillator 75,
and selecting the appropriate division factor, the desired
waveform can be generated using the same frequency
synthesizer. Moreover, the implementation of dividers
and multipliers may reduce the required tuning range of
oscillator 75 which can simplify the implementation and
reduce implementation costs.
�[0062] FIG. 11 is a flow diagram illustrating a technique
that can be implemented in a wireless communication
device during reception of RF signals that correspond to
either signals of a voice communication standard or sig-
nals of a wireless networking standard. As shown, WCD
10 receives an RF waveform (101) and determines
whether the received waveform corresponds to a data
signal or a voice signal (102). For example, the modula-
tion frequency of the received RF signal may be meas-
ured in order to differentiate the different signals. If the
received RF waveform corresponds to a voice signal
modulated according to a voice communication stand-
ard, frequency synthesizer 25 within WCD 10 generates
a first waveform (103). For example, frequency synthe-
sizer 25 may implement a voltage controlled oscillator 75
and frequency manipulation circuitry 74 in order to gen-
erate the first waveform at a frequency required for down-
conversion of voice signals. WCD 10 uses the first wave-
form to down convert voice baseband signals from the
received RF waveform (104). WCD 10 then demodulates
the baseband signals (105).
�[0063] If the received RF waveform corresponds to a
data signal modulated according to a wireless networking
standard, the same frequency synthesizer 25 within
WCD 10 generates a second waveform (106). In that
case, frequency synthesizer 25 tunes oscillator 75 and
selects the appropriate division factor. The frequency
manipulation circuitry 74 the manipulates a properly
tuned signal from voltage controlled oscillator 75 in order
to generate the second waveform at a frequency required
for down-�conversion of data signals. WCD 10 uses the
second waveform to down convert data baseband sig-
nals from the received RF waveform (107). WCD 10 then
demodulates the baseband signals (105).
�[0064] FIG. 12 is a flow diagram illustrating a technique
analogous to that of FIG. 11. The technique of FIG. 12
can be implemented in a wireless communication device
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during transmission of RF signals that correspond to ei-
ther signals of a voice communication standard or signals
of a wireless networking standard. As shown, a transmit-
ter of WCD 10 receives baseband signals from modem
26 (111). For example, different transmitters 32, 34 (FIG.
4) may receive the baseband signals from modem 26
depending on whether the baseband signals correspond
to a voice communication standard or a wireless network-
ing standard (112). If the baseband signal corresponds
to a voice communication standard, frequency synthe-
sizer 25 within WCD 10 generates a first carrier waveform
having a frequency associated with the voice communi-
cation standard (113). WCD 10 up-�converts voice base-
band signals onto the first carrier waveform (114) and
transmits the modulated carrier, e.g., to a base station 4.
�[0065] If the baseband signal corresponds to a wire-
less networking standard, frequency synthesizer 25 with-
in WCD 10 generates a second carrier waveform having
a frequency associated with the wireless networking
standard (116). In that case, WCD 10 up-�converts voice
baseband signals onto the second carrier waveform
(117) and transmits the modulated carrier, e.g., to an
access point 11.
�[0066] WCD 10 may be improved and possibly simpli-
fied by using the same frequency synthesizer to generate
first waveforms for use in transmission or reception of
RF signals according to a voice communication standard,
and second waveforms for use in transmission or recep-
tion of RF signals according to a wireless networking
standard. WCD 10 may also conserve power since ad-
ditional oscillators are avoided. In addition, device real
estate requirements and manufacturing costs may be re-
duced relative to some conventional WCDs.
�[0067] FIG. 13 is a block diagram of WCD 10 according
to an added embodiment in which a voice receiver and
a data receiver transmit analog signals to a modem using
the same analog transmission lines. In particular, as il-
lustrated in FIG. 13, receivers 22,24 of WCD 10 may
transmit I-�and Q-�baseband signals to modem 26. The I-
component refers to the in-�phase component of a com-
plex waveform, whereas the Q-�component refers to the
quadrature-�phase component of the complex waveform.
Upon receiving the I- �and Q-�baseband signals, modem
26 converts the baseband signals to digital samples us-
ing analog-�to-�digital converter 121, scales the baseband
signals using digital voltage gain amplifier (DVGA) 122,
and demodulates the baseband signals using demodu-
lation unit 124.
�[0068] Modem 26 can be configured to demodulate
baseband signals associated with voice communication
standards or wireless networking standards. Voice re-
ceiver 22 and data receiver 24 may be coupled to modem
26 via a set of analog transmission lines 125A and 125B
that are shared by the respective receivers 22, 24. In
other words, baseband signals can be sent from voice
receiver 22 to analog-�to-�digital converter 121 via analog
transmission lines 125A and 125B, and different base-
band signals can be sent from data receiver 24 to analog-

to-�digital converter 121 via the same analog transmission
lines 125A and 125B. In this manner, the architecture of
WCD 10 can be simplified when wireless voice commu-
nication standards and wireless networking standards
are supported.
�[0069] A number of techniques and embodiments of
wireless communication devices have been described.
For example, techniques for simplifying the architecture
of a WCD have been described for use when the WCD
supports both voice communication standards and wire-
less networking standards. Accordingly, these and other
embodiments are within the scope of the following claims.

Claims

1. A method of processing radio frequency signals
comprising: �

generating a first waveform in a wireless com-
munication device (10) using a frequency syn-
thesizer (25) which includes a voltage controlled
oscillator (75), wherein the first waveform has a
frequency for use with a voice communication
standard;
generating a second waveform in the wireless
communication device (10) using the frequency
synthesizer (25), wherein the second waveform
has a frequency for use with a wireless network-
ing standard;

characterized in that the method comprises the fur-
ther steps of

receiving the first waveform at means for
processing received (22, 52) or transmit (32) sig-
nals for use with a voice communication stand-
ard and generating signals therefrom;
receiving the second waveform at means for
processing received (24, 52) or transmit (34) sig-
nals for use with a wireless networking standard
and generating signals therefrom; and
transmitting the signals from the means for
processing received (22, 24, 52) or transmit (32,
34) signals to a modem (26) over a set of analog
transmission lines.

2. The method of claim 1, wherein the second wave-
form has a frequency in a 2.4 GHz band for use with
an IEEE 802.I1 standard.

3. The method of claim 1, wherein the first waveform
has a frequency in an band selected from the follow-
ing group for use with a voice communication stand-
ard: an 800 MHz band, an 1800 MHz band, and a
1900 MHz band.

4. The method of claim 1, wherein generating the first
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waveform comprises tuning the oscillator (75) to gen-
erate a first signal having a first frequency, selecting
a division factor, and dividing the first signal by the
division factor.

5. The method of claim 1, wherein generating the sec-
ond waveform comprises tuning the oscillator (75)
to generate a first signal having a first frequency,
selecting a division factor, dividing the first signal by
the division factor to generate a second signal, and
multiplying the first signal and the second signal.

6. The method of claim 1, wherein generating the first
waveform comprises tuning the oscillator (75) to gen-
erate a first signal having a first frequency, selecting
a division factor, multiplying the first signal by a sec-
ond signal to generate a third signal, and dividing
the third signal by the division factor.

7. The method of claim 1, wherein generating the sec-
ond waveform comprises tuning the oscillator (75)
to generate a first signal having a first frequency,
selecting a division factor, and multiplying the first
signal by a second signal, wherein the second signal
is generated by dividing a signal corresponding to
the second waveform by the division factor.

8. The method of claim 1, wherein the first and second
waveforms comprise reference waveforms, the
method further comprising modulating the reference
waveforms with baseband signals.

9. The method of claim 8, wherein the method further
comprises using the reference waveforms to pro-
duce baseband signals from received RF signals in
a down-�conversion process.

10. The method of any of claims 1 to 9, wherein received
signals for use with a voice communication standard
or for use with a wireless networking standard are
processed by a receiver (22, 24, 52) and transmit
signals for use with a voice communication standard
or for use with a wireless networking standard arc
processed by a transmitter (32, 34).

11. The method according to any of claims 1 to 9, where-
in received signals for use with a voice communica-
tion standard or for use with a wireless networking
standard and transmit signals for use with a voice
communication standard or for use with a wireless
networking standard are processed by a transceiver.

12. A wireless communication device (10) comprising:�

a first receiver (22) that receives RF signals
modulated according to a voice communication
standard;
a second receiver (24) that receives RF signals

modulated according to a wireless networking
standard; and
a frequency synthesizer (25) coupled to the first
and second receiver (22, 24) that generates a
first waveform and a second waveform, and in-
cludes a voltage controlled oscillator (75);

characterized in that

the frequency synthesizer (25) is adapted to
generate the first waveform at a first frequency
for use with the voice communication standard
and to generate the second waveform at a sec-
ond frequency for use with the wireless network-
ing standard ; and
the first and second receivers are adapted to
generate signals from the first and second wave-
forms respectively, and are operatively coupled
to a modem (26) for transmitting the signals
thereto over a set of analog transmission lines.

13. The wireless communication device (10) of claim 12,
wherein the voltage controlled oscillator (75) has a
tunable range that falls between approximately 1600
and 1900 MHz.

14. The wireless communication device (10) of claim 13,
wherein the frequency synthesizer (25) includes a
programmable divider and a multiplier (74).

15. The wireless communication device (10) of claim 14,
wherein the frequency synthesizer (25) is adapted
to generate the first waveform by tuning the oscillator
(75) to generate a first signal having a first frequency,
selecting a division factor, and dividing the first signal
by the division factor.

16. The wireless communication device (10) of claim 14,
wherein the frequency synthesizer (25) is adapted
to generate the second waveform by tuning the os-
cillator (75) to generate a first signal having a first
frequency, selecting a division factor, dividing the
first signal by the division factor to generate a second
signal, and multiplying the first signal and the second
signal.

17. The wireless communication device (10) of claim 14,
wherein the frequency synthesizer (25) is adapted
to generate the first waveform by tuning the oscillator
(75) to generate a first signal having a first frequency,
selecting a division factor, multiplying the first signal
by a second signal to generate a third signal, and
dividing the third signal by the division factor.

18. The wireless communication device (10) of claim 14,
wherein the frequency synthesizer (25) is adapted
to generate the second waveform by tuning the os-
cillator (75) to generate a first signal having a first
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frequency, selecting a division factor, and multiplying
the first signal by a second signal, wherein the sec-
ond signal is generated by dividing a signal corre-
sponding to the second waveform by the division fac-
tor.

19. The wireless communication device (10) of claim 12,
wherein the first receiver (22) and the second receiv-
er (24) are separate integrated circuits.

20. The wireless communication device (10) of claim 12,
wherein the first receiver (22) and the second receiv-
er (24) are integrated as a single receiver.

21. The wireless communication device (10) of claim 20,
wherein the frequency synthesizer (25) is integrated
as part of the single receiver.

22. The wireless communication device (10) of claim 12,
wherein the first receiver (22) is adapted to generate
first in-�phase and quadrature-�phase baseband sig-
nals and the second receiver (24) is adapted to gen-
erate second in-�phase and quadrature-�phase base-
band signals, and wherein the modem (26) is adapt-
ed to receive first in-�phasc and quadraturc-�phase
baseband signals from the first receiver (22) and to
receive second in- �phase and quadraturc- �phase
baseband signals from the second receiver (24) via
the set of analog transmission lines.

23. The wireless communication device (10) of claim 22,
wherein the modem includes an analog-�to-�digital
converter (121), and wherein the transmission lines
couple the analog- to-�digital converter (121) to both
the first and second receivers (22, 24).

24. A wireless communication device (10) comprising:�

a first transmitter (32) that transmits RF signals
modulated according to a voice communication
standard;
a second transmitter (34) that transmits RF sig-
nals modulated according to a wireless network-
ing standard; and
a frequency synthesizer (25B) coupled to the
first and second transmitters (32, 34) that gen-
erates a first waveform and a second waveform,
and includes a voltage controlled oscillator (75);

characterized in that

the frequency synthesizer (25B) is adapted to
generate the first waveform at a first frequency
for use with the voice communication standard
and to generate the second waveform at a sec-
ond frequency for use with the wireless network-
ing standard, and
the first and second transmitters are adapted to

generate signals from the first and second wave-
forms respectively, and are operatively coupled
to a modem (26) for transmitting the signals
thereto over a set of analog transmission lines.

25. The wireless communication device (10) of claim 22,
wherein the frequency synthesizer (25B) includes a
programmable divider and a multiplier (74).

26. The method of any of claims 1 to 11, wherein the
step of generating signals from the first and second
waveforms comprises the further steps of:�

generating first in-�phase and quadrature-�phase
baseband signals from the RF waveform mod-
ulated according to a voice communication
standard; and
generating second in-�phase and quadrature-
phase baseband signals from the RF waveform
modulated according to a wireless networking
standard

27. The wireless communication device of any of claims
12 to 23, wherein the first and second receivers are
further adapted to generate first in-�phase and quad-
rature-�phase baseband signals from the RF wave-
form modulated according to a voice communication
standard and to generate second in-�phase and
quadrature-�phase baseband signals from the RF
waveform modulated according to a wireless net-
working standard.

28. The wireless communication device of claim 24 or
25, wherein the first and second transmitters are fur-
ther adapted to generate first in-�phase and quadra-
ture-�phase baseband signals from the RF waveform
modulated according to a voice communication
standard and to generate second in-�phase and
quadrature-�phase baseband signals from the RF
waveform modulated according to a wireless net-
working standard.

Patentansprüche

1. Ein Verfahren zum Verarbeiten von Funkfrequenz-
signalen, wobei das Verfahren folgende Schritte auf-
weist:�

Generieren einer ersten Wellenform in einem
drahtlosen Kommunikationsgerät (10) unter
Verwendung eines Frequenzsynthesizers (25),
der einen spannungsgesteuerten Oszillator
(75), enthält wobei die erste Wellenform eine
Frequenz besitzt zur Verwendung mit einem
Sprachkommunikationsstandard;
Generieren einer zweiten Wellenform in dem
drahtlosen Kommunikationsgerät (10) unter
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Verwendung des Frequenzsynthesizers (25),
wobei die zweite Wellenform eine Frequenz be-
sitzt zur Verwendung mit einem drahtlosen
Netzwerkstandard;

dadurch gekennzeichnet, dass das Verfahren
weiterhin folgende Schritte aufweist: �

Empfangen der ersten Wellenform bei Mitteln
zum Verarbeiten von empfangenen (22, 52)
oder Sende- (32) Signalen zur Verwendung mit
einem Sprachkommunikationsstandard und
Generieren von Signalen hiervon;
Empfangen der zweiten Wellenform bei Mitteln
zum Verarbeiten von empfangenen (24, 52)
oder Sende- (34) Signalen zur Verwendung mit
einem drahtlosen Netzwerkstandard und zum
Generieren von Signalen hiervon; und
Senden der Signale von den Mitteln zum Verar-
beiten von empfangenen (22, 24, 52) oder Sen-
de- (32, 34) Signalen zu einem Modem (26) über
einen Satz von analogen Übertragungsleitun-
gen.

2. Verfahren nach Anspruch 1, wobei die zweite Wel-
lenform eine Frequenz in einem 2,4 GHz-�Band zur
Verwendung mit einem IEEE 802.11 Standard be-
sitzt.

3. Verfahren nach Anspruch 1, wobei die erste Wellen-
form eine Frequenz in einem Band ausgewählt von
der folgenden Gruppe besitzt, und zwar zur Verwen-
dung mit einem Sprachkommunikationsstandard:
ein 800 MHz- �Band, ein 1800 MHz-�Band und ein
1900 MHz-�Band.

4. Verfahren nach Anspruch 1, wobei das Generieren
der ersten Wellenform Folgendes aufweist: Einstel-
len des Oszillators (75) zum Generieren eines ersten
Signals mit einer ersten Frequenz, Auswählen eines
Teilungsfaktors und Teilen des ersten Signals durch
den Teilungsfaktor.

5. Verfahren nach Anspruch 1, wobei das Generieren
der zweiten Wellenform Folgendes aufweist: Einstel-
len des Oszillators (75) zum Generieren eines ersten
Signals mit einer ersten Frequenz, Auswählen eines
Teilungsfaktors und Teilen des ersten Signals durch
den Teilungsfaktor, um ein zweites Signal zu gene-
rieren und Multiplizieren des ersten Signals und des
zweiten Signals.

6. Verfahren nach Anspruch 1, wobei das Generieren
der ersten Wellenform Folgendes aufweist: Einstel-
len des Oszillators (75) zum Generieren eines ersten
Signals mit einer ersten Frequenz, Auswählen eines
Teilungsfaktors, Multiplizieren des ersten Signals
mit einem zweiten Signal, um ein drittes Signal zu

generieren und Teilen des dritten Signals durch den
Teilungsfaktor.

7. Verfahren nach Anspruch 1, wobei das Generieren
der zweiten Wellenform Folgendes aufweist: Einstel-
len des Oszillators (75) zum Generieren eines ersten
Signals mit einer ersten Frequenz, Auswählen eines
Teilungsfaktors, und Multiplizieren des ersten Si-
gnals mit einem zweiten Signals, wobei das zweite
Signal generiert wird durch Teilen eines Signals ent-
sprechend zu der zweiten Wellenform durch den Tei-
lungsfaktor.

8. Verfahren nach Anspruch 1, wobei die ersten und
zweiten Wellenformen Referenzwellenformen auf-
weisen, wobei das Verfahren weiterhin das Modu-
lieren der Referenzwellenformen mit den Basis-
bandsignalen aufweist.

9. Verfahren nach Anspruch 8, wobei das Verfahren
weiterhin aufweist, dass die Referenzwellenformen
verwendet werden, um Basisbandsignale von emp-
fangenen HF-�Signalen in einem Abwärtsumwand-
lungsprozess zu erzeugen.

10. Verfahren nach einem der Ansprüche 1 bis 9, wobei
die empfangenen Signale zur Verwendung mit ei-
nem Sprachkommunikationsstandard oder zur Ver-
wendung mit einem drahtlosen Netzwerkstandard
verarbeitet werden durch einen Empfänger (22, 24,
52) und wobei die Sendesignale zur Verwendung
mit einem Sprachkommunikationsstandard oder zur
Verwendung mit einem drahtlosen Netzwerkstan-
dard durch einen Sender (32, 34) verarbeitet wer-
den.

11. Verfahren nach einem der Ansprüche 1 bis 9, wobei
die empfangenen Signale zur Verwendung mit ei-
nem Sprachkommunikationsstandard oder zur Ver-
wendung mit einem drahtlosen Netzwerkstandard
und die Sendesignale zur Verwendung mit einem
Sprachkommunikationsstandard oder zur Verwen-
dung mit einem drahtlosen Netzwerkstandard durch
einen Transceiver verarbeitet werden.

12. Eine drahtlose Kommunikationsvorrichtung bzw.
-gerät (10), die Folgendes aufweist:�

einen ersten Empfänger (22) der HF-�Signale,
die gemäß einem Sprachkommunikationsstan-
dard moduliert sind, empfängt;
einen zweiten Empfänger (24), der HF-�Signale,
die gemäß einem drahtlosen Netzwerkstandard
moduliert sind, empfängt;
einen Frequenzsynthesizer (25), der an den er-
sten und zweiten Empfänger (22, 24) gekoppelt
ist und der eine erste Wellenform und eine zwei-
te Wellenform generiert und einen spannungs-

21 22 



EP 1 500 205 B1

13

5

10

15

20

25

30

35

40

45

50

55

gesteuerten Oszillator (75) enthält;

dadurch gekennzeichnet, dass

der Frequenzsynthesizer (25) angepasst ist
zum Generieren der ersten Wellenform mit einer
ersten Frequenz zur Verwendung mit dem
Sprachkommunikationsstandard und zum Ge-
nerieren der zweiten Wellenform bei einer zwei-
ten Frequenz zur Verwendung mit dem drahtlo-
sen Netzwerkstandard; und
die ersten und zweiten Empfänger angepasst
sind zum Generieren von Signalen von den er-
sten bzw. zweiten Wellenformen, und operativ
gekoppelt an ein Modem (26) sind, zum Senden
der Signale hierzu über einen Satz von analogen
Übertragungsleitungen.

13. Drahtloses Kommunikationsgerät (10) nach An-
spruch 12, wobei der spannungsgesteuerte Oszilla-
tor (75) einen einstellbaren Bereich besitzt, der zwi-
schen ungefähr 1600 und 1900 MHz fällt.

14. Drahtloses Kommunikationsgerät (10) nach An-
spruch 13, wobei der Frequenzsynthesizer (25) ei-
nen programmierbaren Teiler und einen Multiplizie-
rer (74) beinhaltet.

15. Drahtloses Kommunikationsgerät (10) nach An-
spruch 14, wobei der Frequenzsynthesizer (25) an-
gepasst ist zum Generieren der ersten Wellenform
durch Einstellen des Oszillators (75) zum Generie-
ren eines ersten Signals mit einer ersten Frequenz,
zum Auswählen eines Teilungsfaktors und zum Tei-
len des ersten Signals durch den Teilungsfaktor.

16. Drahtloses Kommunikationsgerät (10) nach An-
spruch 14, wobei der Frequenzsynthesizer (25) an-
gepasst ist zum Generieren der zweiten Wellenform
durch Einstellen des Oszillators (75) zum Generie-
ren eines ersten Signals mit einer ersten Frequenz,
zum Auswählen eines Teilungsfaktors und zum Tei-
len des ersten Signals durch den Teilungsfaktor, um
ein zweites Signal zu generieren und zum Multipli-
zieren des ersten Signals und des zweiten Signals.

17. Drahtloses Kommunikationsgerät (10) nach An-
spruch 14, wobei der Frequenzsynthesizer (25) an-
gepasst ist zum Generieren der ersten Wellenform
durch Einstellen des Oszillators (75) zum Generie-
ren eines ersten Signals mit einer ersten Frequenz,
zum Auswählen eines Teilungsfaktors, zum Multipli-
zieren des ersten Signals durch ein zweites Signal,
um ein drittes Signal zu generieren und zum Teilen
des dritten Signals durch den Teilungsfaktor.

18. Drahtloses Kommunikationsgerät (10) nach An-
spruch 14, wobei der Frequenzsynthesizer (25) an-

gepasst ist zum Generieren der zweiten Wellenform
durch Einstellen des Oszillators (75) zum Generie-
ren eines ersten Signals mit einer ersten Frequenz,
zum Auswählen eines Teilungsfaktors und zum Mul-
tiplizieren des ersten Signals durch ein zweites Si-
gnal, wobei das zweite Signal generiert wird durch
Teilen eines Signals entsprechend zu der zweiten
Wellenform durch den Teilungsfaktor.

19. Drahtloses Kommunikationsgerät (10) nach An-
spruch 12, wobei der erste Empfänger (22) und der
zweite Empfänger (24) separate integrierte Schalt-
kreise sind.

20. Drahtloses Kommunikationsgerät (10) nach An-
spruch 12, wobei der erste Empfänger (22) und der
zweite Empfänger (24) in einem einzelnen Empfän-
ger integriert sind.

21. Drahtloses Kommunikationsgerät (10) nach An-
spruch 20, wobei der Frequenzsynthesizer (25) als
Teil des einzelnen Empfängers integriert ist.

22. Drahtloses Kommunikationsgerät (10) nach An-
spruch 12, wobei der erste Empfänger (22) ange-
passt ist zum Generieren von ersten In-�Phasen und
Quadratur-�Phasen- �Basisband-�Signalen und der
zweite Empfänger (24) angepasst ist, zum Genieren
von zweiten In-�Phasen und Quadratur-�Phasen-�Ba-
sisband-�Signalen, und wobei das Modem (26) an-
gepasst ist zum Empfangen von ersten In-�Phasen
und Quadratur-�Phasen-�Basisband-�Signalen von
dem ersten Empfänger (22) und zum Empfangen
von zweiten In-�Phasen und Quadratur-�Phasen-�Ba-
sisband-�Signalen von dem zweiten Empfänger (24)
über den Satz von analogen Übertragungsleitungen.

23. Drahtloses Kommunikationsgerät (10) nach An-
spruch 22, wobei das Modem einen Analog-�zu-�digi-
tal- �Wandler (121) enthält, und wobei die Übertra-
gungsleitungen, gekoppelt an den Analog-�zu-�digital-
Wandler (121) gekoppelt ist an beide, den ersten
und den zweiten Empfänger (22, 24).

24. Ein drahtloses Kommunikationsgerät (10), das Fol-
gendes aufweist: �

einen ersten Sender (32), der HF-�Signale mo-
duliert gemäß einem Sprachkommunikations-
standard sendet;
einen zweiten Sender (34), der HF-�Signale mo-
duliert gemäß einem drahtlosen Netzwerkstan-
dard sendet;
einen Frequenzsynthesizer (25B), der an den
ersten und zweiten Sender (32, 34) gekoppelt
ist und der eine erste Wellenform und eine zwei-
te Wellenform generiert und einen spannungs-
gesteuerten Oszillator (75) enthält;
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dadurch gekennzeichnet, dass
Frequenzsynthesizer (25B) angepasst ist, zum Ge-
nerieren der ersten Wellenform bei einer ersten Fre-
quenz zur Verwendung mit dem Sprachkommunika-
tionsstandard und zum Generieren der zweiten Wel-
lenform bei einer zweiten Frequenz zur Verwendung
mit dem drahtlosen Netzwerkstandard, und
die ersten und zweiten Sender angepasst sind zum
Generieren von Signalen von den ersten bzw. zwei-
ten Wellenformen und operativ gekoppelt sind an ein
Modem (26) zum Senden der Signale hierzu über
einen Satz von analogen Übertragungsleitungen.

25. Drahtloses Kommunikationsgerät (10) nach An-
spruch 22, wobei der Frequenzsynthesizer (25B) ei-
nen programmierbaren Teiler und einen Multiplizie-
rer (74) enthält.

26. Verfahren nach einem der Ansprüche 1 bis 11, wobei
der Schritt des Generierens von Signalen von den
ersten und zweiten Wellenformen die folgenden
Schritte aufweist:�

Generieren von ersten In-�Phasen und Quadra-
tur-�Phasen-�Basisband-�Signalen von der HF-
Wellenform, moduliert gemäß einem Sprach-
kommunikationsstandard; und
Genieren von zweiten In-�Phasen und Quadra-
tur-�Phasen-�Basisband-�Signalen von der HF-
Wellenform, moduliert gemäß einem drahtlosen
Netzwerkstandard.

27. Drahtloses Kommunikationsgerät nach einem der
Ansprüche 12 bis 23, wobei die ersten und zweiten
Empfänger weiterhin angepasst sind zum Generie-
ren von ersten In- �Phasen und Quadratur-�Phasen-
Basisband-�Signalen von der HF-�Wellenform, modu-
liert gemäß einem Sprachkommunikationsstandard;
und
zum Genieren von zweiten In-�Phasen und Quadra-
tur-�Phasen-�Basisband-�Signalen von der HF-�Wel-
lenform, moduliert gemäß einem drahtlosen Netz-
werkstandard.

28. Drahtloses Kommunikationsgerät nach Anspruch 24
oder 25, wobei die ersten und zweiten Sender wei-
terhin angepasst sind zum Generieren von ersten
In-�Phasen und Quadratur-�Phasen-�Basisband-�Si-
gnalen von der HF-�Wellenform, moduliert gemäß ei-
nem Sprachkommunikationsstandard; und zum Ge-
nieren von zweiten In-�Phasen und Quadratur-�Pha-
sen-�Basisband-�Signalen von der HF- �Wellenform,
moduliert gemäß einem drahtlosen Netzwerkstan-
dard.

Revendications

1. Procédé de traitement de signaux à fréquence radio
comprenant :�

produire une première forme d’onde dans un-
dispositif de communication sans fil (10) en uti-
lisant un synthétiseur de fréquence (25) qui in-
clut un oscillateur à commande en tension (75),
dans lequel la première forme d’onde a une fré-
quence destinée à être utilisée avec une norme
de communication vocale ;
produire une seconde forme d’onde dans le dis-
positif de communication sans fil (10) en utilisant
le synthétiseur de fréquence (25), la seconde
forme d’onde ayant une fréquence destinée à
être utilisée avec une norme de réseau sans fil ;

caractérisé en ce que  le procédé comprend en
outre les étapes suivantes : �

recevoir la première forme d’onde au niveau de
moyens pour traiter des signaux reçus (22, 52)
ou émis (32) pour utilisation avec une norme de
communication vocale, et produire des signaux
à partir de là ;
recevoir la seconde forme d’onde au niveau de
moyens pour traiter les signaux reçus (24, 52)
ou émis (34) pour utilisation avec une norme de
réseau sans fil, et produire des signaux à partir
de là ; et
émettre les signaux à partir des moyens de trai-
tement des signaux reçus (22, 24, 52) ou émis
(32, 34) vers un modem (26) sur un ensemble
de lignes de transmission analogiques.

2. Procédé selon la revendication 1, dans lequel la se-
conde forme d’onde a une fréquence dans une ban-
de de 2,4 GHz pour utilisation avec une norme IEEE
802.I1.

3. Procédé selon la revendication 1, dans lequel la pre-
mière forme d’onde a une fréquence dans une bande
choisie dans le groupe suivant pour utilisation avec
une norme de communication vocale : une bande à
800 MHz, une bande à 1800 MHz et une bande à
1900 MHz.

4. Procédé selon la revendication 1, dans lequel la gé-
nération de la première forme d’onde comprend l’ac-
cord de l’oscillateur (75) pour produire un premier
signal ayant une première fréquence, la sélection
d’un facteur de division, et la division du premier si-
gnal par le facteur de division.

5. Procédé selon la revendication 1, dans lequel la gé-
nération de la seconde forme d’onde comprend l’ac-
cord de l’oscillateur (75) pour produire un premier
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signal ayant une première fréquence, la sélection
d’un facteur de division, la division du premier signal
par le facteur de division pour produire un second
signal, et la multiplication du premier signal et du
second signal.

6. Procédé selon la revendication 1, dans lequel la gé-
nération de la première forme d’onde comprend l’ac-
cord de l’oscillateur (75) pour produire un premier
signal ayant une première fréquence, la sélection
d’un facteur de division, la multiplication du premier
signal par un second signal pour produire un troisiè-
me signal, et la division du troisième signal par le
facteur de division.

7. Procédé selon la revendication 1, dans lequel la gé-
nération de la seconde forme d’onde comprend l’ac-
cord de l’oscillateur (75) pour produire un premier
signal ayant une première fréquence, la sélection
d’un facteur de division, et la multiplication du pre-
mier signal par un second signal, le second signal
étant produit en divisant un signal correspondant à
la seconde forme d’onde par le facteur de division.

8. Procédé selon la revendication 1, dans lequel les
première et seconde formes d’onde comprennent
des formes d’onde de référence, le procédé com-
prenant en outre la modulation des formes d’onde
de référence par des signaux en bande de base.

9. Procédé selon la revendication 8, dans lequel le pro-
cédé comprend en outre l’utilisation des formes d’on-
de de référence pour produire des signaux en bande
de base à partir de signaux RF reçus dans un pro-
cessus d’abaissement en fréquence.

10. Procédé selon l’une quelconque des revendications
1 à 9, dans lequel les signaux reçus destinés à être
utilisés par une norme de communication vocale ou
destinés à être utilisés par une norme de réseau sans
fil sont traités par un récepteur (22, 24, 52), et les
signaux émis destinés à être utilisés par une norme
de communication vocale ou destinés à être utilisés
par une norme de réseau sans fil sont traités par un
émetteur (32, 34).

11. Procédé selon l’une quelconque des revendications
1 à 9, dans lequel les signaux reçus destinés à être
utilisés par une norme de communication vocale ou
destinés à être utilisés par une norme de réseau sans
fil et les signaux émis destinés à être utilisés par une
norme de communication vocale ou destinés à être
utilisés par une norme de réseau sans fil sont traités
par un émetteur-�récepteur.

12. Dispositif de communication sans fil (10)
comprenant :�

un premier récepteur (22) qui reçoit des signaux
RF modulés selon une norme de communica-
tion vocale ;
un second récepteur (24) qui reçoit des signaux
RF modulés selon une norme de réseau sans
fil ; et
un synthétiseur de fréquence (25) couplé aux
premier et second récepteurs (22, 24) qui pro-
duit une première forme d’onde et une seconde
forme d’onde et inclut un oscillateur commandé
en tension (75) ;

caractérisé en ce que : �

le synthétiseur de fréquence (25) est adapté à
produire la première forme d’onde à une pre-
mière fréquence pour utilisation par la norme de
communication vocale et à produire la seconde
forme d’onde à une seconde fréquence pour uti-
lisation par la norme de réseau sans fil ;
les premier et second récepteurs sont adaptés
à produire des signaux à partir des première et
seconde formes d’onde, respectivement et sont
couplés en fonctionnement à un modem (26)
pour émettre des signaux sur un ensemble de
lignes de transmission analogique.

13. Dispositif de communication sans fil (10) selon la
revendication 12, dans lequel l’oscillateur à com-
mande en tension (75) a une plage d’accord qui tom-
be entre environ 1600 et 1900 MHz.

14. Dispositif de communication sans fil (10) selon la
revendication 13, dans lequel le synthétiseur de fré-
quence (25) inclut un diviseur programmable et un
multiplieur (74).

15. Dispositif de communication sans fil (10) selon la
revendication 14, dans lequel le synthétiseur de fré-
quence (25) est adapté à produire la première forme
d’onde en accordant l’oscillateur (75) pour produire
un premier signal ayant une première fréquence, en
sélectionnant un facteur de division, et en divisant
le premier signal par le facteur de division.

16. Dispositif de communication sans fil (10) selon la
revendication 14, dans lequel le synthétiseur de fré-
quence (25) est adapté à produire la seconde forme
d’onde en accordant l’oscillateur (75) pour produire
un premier signal ayant une première fréquence, en
sélectionnant un facteur de division, en divisant le
premier signal par le facteur de division pour produire
un deuxième signal, et en multipliant le premier si-
gnal et le deuxième signal.

17. Dispositif de communication sans fil (10) selon la
revendication 14, dans lequel le synthétiseur de fré-
quence (25) est adapté à produire la première forme
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d’onde en accordant l’oscillateur (75) pour produire
un premier signal ayant une première fréquence, en
sélectionnant un facteur de division, enmultipliant le
premier signal par un deuxième signal pour produire
un troisième signal, et en divisant le troisième signal
par le facteur de division.

18. Dispositif de communication sans fil (10) selon la
revendication 14, dans lequel le synthétiseur de fré-
quence (25) est adapté à produire la seconde forme
d’onde en accordant l’oscillateur (75) pour produire
un premier signal ayant une première fréquence, en
sélectionnant un facteur de division, et en multipliant
le premier signal par un deuxième signal, dans lequel
le deuxième signal est produit en divisant un signal
correspondant à la seconde forme d’onde par le fac-
teur de division.

19. Dispositif de communication sans fil (10) selon la
revendication 12, dans lequel le premier récepteur
(22) et le second récepteur (24) sont des circuits
intégrés distincts.

20. Dispositif de communication sans fil (10) selon la
revendication 12, dans lequel le premier récepteur
(22) et le second récepteur (24) sont intégrés dans
un récepteur unique.

21. Dispositif de communication sans fil (10) selon la
revendication 20, dans lequel le synthétiseur de fré-
quence (25) est intégré en tant que partie du récep-
teur unique.

22. Dispositif de communication sans fil (10) selon la
revendication 12, dans lequel le premier récepteur
(22) est adapté à produire des premiers signaux en
bande de base en phase et en quadrature et le se-
cond récepteur (24) est adapté à produire des se-
conds signaux en bande de base en phase et en
quadrature et dans lequel le modem (26) est adapté
à recevoir les premiers signaux en bande de base
en phase et en quadrature du premier récepteur (22)
et à recevoir les seconds signaux en bande de base
en phase et en quadrature du second récepteur (24)
par l’intermédiaire de l’ensemble de lignes de trans-
mission.

23. Dispositif de communication sans fil (10) selon la
revendication 22, dans lequel le modem comprend
un convertisseur analogique-�numérique (121) dans
lequel les lignes de transmission couplent le conver-
tisseur analogique-�numérique (121) aux premier et
second récepteurs (22, 24).

24. Dispositif de communication sans fil (10)
comprenant :�

un premier émetteur (32) qui émet des signaux

RF modulés selon une norme de communica-
tion vocale ;
un second émetteur (34) qui émet des signaux
RF modulés selon une norme de réseau sans
fil ; et
un synthétiseur de fréquence (25B) couplé aux
premier et second émetteurs (32, 34) qui produit
une première forme d’onde et une seconde for-
me d’onde et inclut un oscillateur à commande
en tension (75) ;

caractérisé en ce que : �

le synthétiseur de fréquence (25B) est adapté à
produire la première forme d’onde à une pre-
mière fréquence pour utilisation avec la norme
de communication vocale, et à produire la se-
conde forme d’onde à une seconde fréquence
pour utilisation avec la norme de réseau sans
fil, et
les premier et second émetteurs sont adaptés
à produire des signaux à partir des première et
seconde formes d’onde, respectivement et sont
couplés en fonctionnement à un modem (26)
pour émission de signaux vers celui-�ci sur un
ensemble de lignes de transmission analogi-
ques.

25. Dispositif de communication sans fil (10) selon la
revendication 22, dans lequel le synthétiseur de fré-
quence (25B) inclut un diviseur programmable et un
multiplieur (74).

26. Procédé selon l’une quelconque des revendications
1 à 11, dans lequel l’étape de génération de signaux
à partir des première et seconde formes d’onde com-
prend en outre les étapes suivantes :�

produire des premiers signaux en bande de ba-
se en phase et en quadrature à partir de la forme
d’onde RF modulée selon un norme de commu-
nication vocale ; et
produire des seconds signaux en bande de base
en phaseet en quadrature à partir de la forme
d’onde RF modulée selon une norme de réseau
sans fil.

27. Dispositif de communication sans fil (10) selon l’une
quelconque des revendications 12 à 23, dans lequel
les premier et second récepteurs sont en outre adap-
tés à produire des premiers signaux en bande de
base en phase et en quadrature à partir de la forme
d’onde RF modulée selon une norme de communi-
cation vocale et à produire des seconds signaux en
bande de base en phase et en quadrature à partir
de la forme d’onde RF modulée selon une norme de
réseau sans fil.
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28. Dispositif de communication sans fil (10) selon la
revendication 24 ou 25, dans lequel les premier et
second émetteurs sont en outre adaptés à produire
des premiers signaux en bande de base en phase
et en quadrature à partir de la forme d’onde RF mo-
dulée selon une norme de communication vocale,
et à produire des seconds signaux en bande de base
en phase et en quadrature à partir de la forme d’onde
RF modulée selon une norme de réseau sans fil.
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