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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] This invention relates generally to transmit cir-
cuit architecture in a wireless portable communication
device. More particularly, the invention relates to a soft-
ware defined multiple transmit architecture for a wireless
transmitter that is capable of communicating using mul-
tiple transmit methodologies.

2. Related Art

[0002] With the increasing availability of efficient, low
cost electronic modules, mobile communication systems
are becoming more and more widespread. For example,
there are many variations of communication schemes in
which various frequencies, transmission schemes, mod-
ulation techniques and communication protocols are
used to provide two-way voice and data communications
in a handheld, telephone-like communication handset.
The different modulation and transmission schemes
each have advantages and disadvantages.
[0003] As these mobile communication systems have
been developed and deployed, many different standards,
to which these systems must conform, have evolved. For
example, in the United States, third generation portable
communications systems comply with the IS-136 stand-
ard, which requires the use of a particular modulation
scheme and access format. In the case of IS-136, the
modulation scheme can be 8-quadrature phase shift key-
ing (8QPSK), offset π/4 differential quadrature phase shift
keying (π/4 -DQPSK) or variations thereof and the access
format is TDMA.
[0004] In Europe, the global system for mobile com-
munications (GSM) standard requires the use of the
gaussian minimum shift keying (GMSK) modulation
scheme in a narrow band TDMA access environment,
which uses a constant envelope modulation methodolo-
gy.
[0005] Furthermore, in a typical GSM mobile commu-
nication system using narrow band TDMA technology, a
GMSK modulation scheme supplies a very low noise
phase modulated (PM) transmit signal to a non-linear
power amplifier directly from an oscillator. In such an ar-
rangement, a non-linear power amplifier, which is highly
efficient, can be used thus allowing efficient modulation
of the phase-modulated signal and minimizing power
consumption. Because the modulated signal is supplied
directly from an oscillator, the need for filtering, either
before or after the power amplifier, is minimized. Further,
the output in a GSM transceiver is a constant envelope
(i.e., a non time-varying signal containing only a phase
modulated (PM) signal) modulation signal.
[0006] Many non-constant envelope transmit architec-
tures use a modulation scheme where both a PM signal

and an amplitude modulated (AM) signal are transmitted.
Standards employing these schemes increase the data
rate without increasing the bandwidth of the transmitted
signal. Unfortunately, even though it would be desirable
to have one portable transceiver that can accommodate
all of the above-mentioned transmission schemes, exist-
ing GSM modulation schemes are not easily adapted to
transmit a signal that includes both a PM component and
an AM component. One reason for this difficulty is that
in order to transmit a distortion free signal containing a
PM component and an AM component, a highly linear
power amplifier is required. Unfortunately, highly linear
power amplifiers are very inefficient, thus consuming sig-
nificantly more power than a non-linear power amplifier
and drastically reducing the life of the battery or other
power source.
[0007] In non-constant envelope modulation, an am-
plitude modulated (AM) portion of the signal causes the
transmit output signal to vary in amplitude. In constant
envelope modulation, the transmit output signal is always
at a constant amplitude. Emerging communication stand-
ards, such as enhanced data rates for GSM evolution
(EDGE), which is an extension to the global system for
mobile communications (GSM) and wide band code di-
vision multiple access (WCDMA) will likely use a non-
constant envelope modulation scheme. As the transmit
architectures for these new standards are under devel-
opment, it is generally desirable to have a single transmit
architecture that supports as many standards as possi-
ble.
[0008] One possible manner of developing a single
transmit architecture that is capable of both constant en-
velope and non-constant envelope modulation use a con-
ventional upconverter with filters inserted into the trans-
mit chain. Such an architecture requires filters at the in-
termediate frequency (IF), at the radio frequency (RF)
before the power amplifier and at RF after the power am-
plifier. Unfortunately, a multi-standard transmit architec-
ture would require many filters to be switched in and out
of the transmit circuit, or would require separate transmit
chains.
[0009] Further, when a new wireless communication
system standard emerges, it is desirable to have a trans-
mit architecture that can satisfy the new standard and
still remain "backwards compatible" with existing stand-
ards. Often the new standard is designed using principles
and techniques that are fundamentally at odds with one
another. For example, an existing standard may us TD-
MA, narrow signal bandwidth, constant-envelope modu-
lation (i.e., GSM), while a new standard may use code
division multiple access (CDMA), wide signal bandwidth,
non-constant envelope modulation (i.e., wideband CD-
MA (WCDMA)). Further, the two systems may operate
in different frequency bands. Such differences in trans-
mission standards cause a "ripple effect" throughout the
system design process and will typically result in very
different transmit architectures (i.e., different filtering, dif-
ferent power amplification, etc.). Yet, it is desirable to
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have a single transmit architecture that can satisfy mul-
tiple standards.
[0010] Existing transmit architectures for wireless dig-
ital standards are not sufficiently flexible to support alter-
native standards without significant modification of the
transmit hardware. As a result, existing multiple standard
(also referred to as "multi-band" or "multi-mode") transmit
architectures require a significant number of components
including both active and passive devices. This can re-
quire that a single portable communication device include
two separate transmitters, resulting in a costly and ex-
cessively bulky device. Further, when operating in com-
munication standards that require non-constant enve-
lope modulation (i.e., standards that include an AM com-
ponent), power efficiency is reduced, resulting in short-
ened battery life and increased heat dissipation from the
active components. An example of such a situation is the
universal mobile telephone service (UMTS) standard,
which requires a portable communication device to op-
erate in both GSM mode and WCDMA mode.
[0011] US Patent No. US 5,754,542 discloses a meth-
od and apparatus for selecting a communication system
in a multi-mode subscriber station. In an exemplary em-
bodiment, the subscriber station is capable of operating
In both CDMA and analogue modes. The subscriber sta-
tion includes analogue modulation, demodulation, and
processing as well as CDMA modulation, demodulation,
and processing as well as a determination element. The
system determination element examines axit parameters
provided by the communication element exited and de-
termines the next system upon which to attempt acqui-
sition in accordance with a system preferences table, a
CDMA channel table and a non-volatile memory element
[0012] European Patent Application No. EP 1 265 370
A1 discloses a switch device and a portable communi-
cation terminal. A first high-frequency switch has PIN di-
odes as switching devices and performs switching be-
tween a GSM transmission signal and a GSM reception
signal. A second high frequency switch has three sets of
serially-connected multl-stage FETs as switching devic-
es, and performs switching between WCDMA transmis-
sion/reception signals, a DCS transmission signal and a
DCS reception signal.
[0013] US Patent Application No. US 2001/0031645
A1 discloses a cordless phone that operates in conjunc-
tion with a transponder unit coupled to a local-loop socket
of a wired telephone network. When the cordless phone
is disconnected from the transponder unit, the cordless
phone communicates by way of a radio link with a local
base station of a cellular network.
[0014] With the increasing desirability of developing
one worldwide portable communication standard, it
would be desirable to have a portable transceiver that
can operate in multiple digital standards, while minimiz-
ing the number of components in the transmit architec-
ture.

SUMMARY

[0015] The invention is defined in the claims. Embod-
iments of the invention include a software defined multi-
ple transmit architecture that is capable of operating us-
ing multiple transmit standards. A software defined trans-
mit architecture includes a plurality of individually delec-
table components that can be selectively enabled to
transmit a data signal that complies with any of a plurality
of transmission standards. The software defined transmit
architecture comprises components that can be enabled
by associated logic to transmit, for example, communi-
cations signals that comply with the global system for
mobile communications (GSM), enhanced data rates for
GSM evolution (EDGE), which employs TDMA, and wide
band code division multiple access (WCDMA) transmis-
sion standards. A single transmit architecture supports
multiple transmission standards, thus minimizing the
number of components in a multi-band, multi-mod port-
able transceiver, while reducing the number of active
component.
[0016] Related methods of operation and computer
readable media are also provided. Other systems, meth-
ods, features, and advantages of the invention will be or
become apparent to one with skill in the art upon exam-
ination of the following figures and detailed description.
It is intended that all such additional systems, methods,
features, and advantages be included within this descrip-
tion, be within the scope of the invention, and be protect-
ed by the accompanying claims.

BRIEF DESCRIPTION OF THE FIGURES

[0017] The invention can be better understood with ref-
erence to the following figures. The components within
the figures are not necessarily to scale, emphasis instead
being placed upon clearly illustrating the principles of the
invention. Moreover, in the figures, like reference numer-
als designate corresponding parts throughout the differ-
ent views.

FIG. 1 is a block diagram illustrating a simplified port-
able transceiver including a software defined trans-
mit architecture.
FIG. 2 is a block diagram illustrating the software
defined transmit architecture of FIG. 1.
FIG. 3 is a block diagram illustrating the components
used when the software defined transmit architec-
ture is operating using the GSM standard.
FIG. 4 is a block diagram illustrating the components
used when the software defined transmit architec-
ture is operating using the EDGE/TDMA standard.
FIG. 5 is a block diagram illustrating the components
used when the software defined transmit architec-
ture is operating using the WCDMA standard.
FIG. 6 is a flow chart describing the operation of the
transmit definition software of FIG. 1.
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DETAILED DESCRIPTION

[0018] Although described with particular reference to
a portable transceiver, the software defined multiple
transmit architecture can be implemented in any com-
munication device in which multiple standard operation
is desired. Furthermore, the software defined multiple
transmit architecture is applicable to any transmitter in
which constant-envelope and non-constant envelope
modulation is used.
[0019] The software defined multiple transmit architec-
ture can be implemented using a combination of software
and hardware. The hardware portion of the invention can
be implemented using specialized hardware elements
and logic. The software portion can be stored in a memory
and be executed by a suitable instruction execution sys-
tem (microprocessor). The hardware implementation of
the software defined multiple transmit architecture can
include any or a combination of the following technolo-
gies, which are all well known in the art: a discrete logic
circuit(s) having logic gates for implementing logic func-
tions upon data signals, an application specific integrated
circuit having appropriate logic gates, a programmable
gate array(s) (PGA), a field programmable gate array
(FPGA), etc.
[0020] The software for the software defined multiple
transmit architecture comprises an ordered listing of ex-
ecutable instructions for implementing logical functions,
and can be embodied in any computer-readable medium
for use by or in connection with an instruction execution
system, apparatus, or device, such as a computer-based
system, processor-containing system, or other system
that can fetch the instructions from the instruction exe-
cution system, apparatus, or device and execute the in-
structions.
[0021] In the context of this document, a "computer-
readable medium" can be any means that can contain,
store, communicate, propagate, or transport the program
for use by or in connection with the instruction execution
system, apparatus, or device. The computer readable
medium can be, for example but not limited to, an elec-
tronic, magnetic, optical, electromagnetic, infrared, or
semiconductor system, apparatus, device, or propaga-
tion medium. More specific examples (a non-exhaustive
list) of the computer-readable medium would include the
following: an electrical connection (electronic) having
one or more wires, a portable computer diskette (mag-
netic), a random access memory (RAM), a read-only
memory (ROM), an erasable programmable read-only
memory (EPROM or Flash memory) (magnetic), an op-
tical fiber (optical), and a portable compact disc read-only
memory (CDROM) (optical). Note that the computer-
readable medium could even be paper or another suita-
ble medium upon which the program is printed, as the
program can be electronically captured, via for instance
optical scanning of the paper or other medium, then com-
piled, interpreted or otherwise processed in a suitable
manner if necessary, and then stored in a computer mem-

ory.
[0022] FIG. 1 is a block diagram illustrating a simplified
portable transceiver 100 including a software defined
transmit architecture. Portable transceiver 100 includes
speaker 102, display 104, keyboard 106, and micro-
phone 108, all connected to baseband subsystem 110.
In a particular embodiment, portable transceiver 100 can
be, for example but not limited to, a portable telecommu-
nication handset such as a mobile cellular-type tele-
phone. Speaker 102 and display 104 receive signals from
baseband subsystem 110 via connections 112 and 114,
respectively, as known to those skilled in the art. Simi-
larly, keyboard 106 and microphone 108 supply signals
to baseband subsystem 110 via connections 116 and
118, respectively. Baseband subsystem 110 includes mi-
croprocessor (mP) 120, memory 122, analog circuitry
124, and digital signal processor (DSP) 126 in commu-
nication via bus 128. Bus 128, although shown as a single
bus, may be implemented using multiple busses con-
nected as necessary among the subsystems within base-
band subsystem 110.
[0023] Depending on the manner in which the software
defined multiple transmit architecture to be described be-
low is implemented, the baseband subsystem 110 may
also include an application specific integrated circuit
(ASIC) 135 and a field programmable gate array (FPGA)
133.
[0024] Microprocessor 120 and memory 122 provide
the signal timing, processing and storage functions for
portable transceiver 100. Analog circuitry 124 provides
the analog processing functions for the signals within
baseband subsystem 110. Baseband subsystem 110
provides control signals to radio frequency (RF) subsys-
tem 130 via connection 132. Although shown as a single
connection 132, the control signals may originate from
the DSP 126, the ASIC 135, the FPGA 133, or from mi-
croprocessor 120, and are supplied to a variety of points
within RF subsystem 130. It should be noted that, for
simplicity, only the basic components of portable trans-
ceiver 100 are illustrated herein. The control signals pro-
vided by the baseband subsystem 110 control the various
components within the RF subsystem 130, as will be de-
scribed in detail below.
[0025] If the software defined multiple transmit archi-
tecture is implemented in software that is executed by
the microprocessor 120, the memory 122 will also include
the transmit definition software 300, while will be de-
scribed in detail below. The transmit definition software
comprises one or more executable code segments that
can be stored in the memory and executed in the micro-
processor 120. Alternatively, the functionality of the
transmit definition software 300 can be coded into the
ASIC or can be executed by the FPGA. Because the
memory 122 can be rewritable and because the FPGA
is reprogrammable, updates to the transmit definition
software 300 can be remotely sent to and saved in the
portable transceiver 100 when implemented using either
of these methodologies.
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[0026] Baseband subsystem 110 also includes ana-
log-to-digital converter (ADC) 134 and digital-to-analog
converters (DACs) 136 and 138. Although DACs 136 and
138 are illustrated as two separate devices, it is under-
stood that a single digital-to-analog converter may be
used that performs the function of DACs 136 and 138.
ADC 134, DAC 136 and DAC 138 also communicate with
microprocessor 120, memory 122, analog circuitry 124
and DSP 126 via bus 128. DAC 136 converts the digital
communication information within baseband subsystem
110 into an analog signal for transmission to RF subsys-
tem 130 via connection 140. DAC 138 provides a refer-
ence voltage power level signal to power control element
161 via connection 144. Connection 140, while shown
as two directed arrows, includes the information that is
to be transmitted by RF subsystem 130 after conversion
from the digital domain to the analog domain.
[0027] RF subsystem 130 includes modulator 146,
which, after receiving a frequency reference signal, also
called a "local oscillator" signal, or "LO," from synthesizer
148 via connection 150, modulates the received analog
information and provides a modulated signal via connec-
tion 152 to upconverter 154. In a constant envelope mod-
ulation methodology, the modulated transmit signal gen-
erally includes only phase information. Upconverter 154
also receives a frequency reference signal from synthe-
sizer 148 via connection 156. Synthesizer 148 deter-
mines the appropriate frequency to which the upconvert-
er 154 upconverts the modulated signal on connection
152.
[0028] As will be described in detail below, the synthe-
sizer 148, the modulator 146, the upconverter 154, and
the power amplifier 160, along with other components to
be described below, form the software defined multiple
transmit architecture that is capable of transmitting infor-
mation that complies with any of a plurality of communi-
cation standards. The software defined transmit archi-
tecture 200 generally comprises a plurality of selectable
components. The selectable components together com-
prise a plurality of different transmit architectures in which
a number of components are shared among the different
transmit architectures. The transmit definition software
300 determines which of a number of possible transmit
architectures should be enabled, depending on the com-
munication standard being used. The transmit definition
software 300 then enables the appropriate components
within the software defined transmit architecture 200 to
enable communication in the desired standard.
[0029] The transmit definition software 300 also deter-
mines the proper format for the data to be transmitted.
As will be described in greater detail below, the data is
generally formatted by the baseband subsystem 110 into
in-phase (I) and quadrature (Q) components. The I and
Q signals may take different forms and be formatted dif-
ferently depending upon the communication standard
being employed. Because the software defined transmit
architecture 200 is capable of multiple transmit method-
ologies, the transmit definition software 300 is capable

of formatting the data to suit each of the available transmit
methodologies.
[0030] Upconverter 154 supplies the modulated signal
via connection 158 to power amplifier 160. Power ampli-
fier 160 amplifies the modulated signal on connection
158 to the appropriate power level for transmission via
connection 162 to antenna 164. Illustratively, switch 166
controls whether the amplified signal on connection 162
is transferred to antenna 164 or whether a received signal
from antenna 164 is supplied to filter 168. The operation
of switch 166 is controlled by a control signal from base-
band subsystem 110 via connection 132. Alternatively,
the switch 166 may be replaced by a filter pair (e.g., a
duplexer) that allows simultaneous passage of both
transmit signals and receive signals, as known to those
having ordinary skill in the art.
[0031] A portion of the amplified transmit signal energy
on connection 162 is supplied via connection 170 to pow-
er control element 161. Power control element 161 may
form a closed power control feedback loop to control the
output power of power amplifier 160 and may also supply
a power control feedback signal via connection 172.
[0032] A signal received by antenna 164 will be direct-
ed to receive filter 168. Receive filter 168 will filter the
received signal and supply the filtered signal on connec-
tion 174 to low noise amplifier (LNA) 176. Receive filter
168 is a band pass filter, which passes all channels of
the particular cellular system in which the portable trans-
ceiver 100 is operating. As an example, for a 900 MHz
GSM system, receive filter 168 would pass all frequen-
cies from 935.1 MHz to 959.9 MHz, covering all 124 con-
tiguous channels of 200kHz each. The purpose of this
filter is to reject all frequencies outside the desired region.
LNA 176 amplifies the very weak signal on connection
174 to a level at which downconverter 178 can translate
the signal from the transmitted frequency back to a base-
band frequency. Alternatively, the functionality of LNA
176 and downconverter 178 can be accomplished using
other elements, such as, for example but not limited to,
a low noise block downconverter (LNB).
[0033] Downconverter 178 receives a frequency refer-
ence signal, also called a "local oscillator" signal, or "LO",
from synthesizer 148, via connection 180, which signal
instructs the downconverter 178 as to the proper frequen-
cy to which to downconvert the signal received from LNA
176 via connection 182. The downconverted frequency
is called the intermediate frequency or IF. Downconverter
178 sends the downconverted signal via connection 184
to channel filter 186, also called the "IF filter." Channel
filter 186 filters the downconverted signal and supplies it
via connection 188 to amplifier 190. The channel filter
186 selects the one desired channel and rejects all oth-
ers. Using the GSM system as an example, only one of
the 124 contiguous channels is actually to be received.
After all channels are passed by receive filter 168 and
downconverted in frequency by downconverter 178, only
the one desired channel will appear precisely at the cent-
er frequency of channel filter 186.
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[0034] The synthesizer 148, by controlling the local os-
cillator frequency supplied on connection 180 to down-
converter 178, determines the selected channel. Ampli-
fier 190 amplifies the received signal and supplies the
amplified signal via connection 192 to demodulator 194.
Demodulator 194 recovers the transmitted analog infor-
mation and supplies a signal representing this informa-
tion via connection 196 to ADC 134. ADC 134 converts
these analog signals to a digital signal at baseband fre-
quency and transfers the signal via bus 128 to DSP 126
for further processing.
[0035] As an alternative, the downconverted carrier
frequency (IF frequency) at connection 184 may be 0 Hz,
in which case the receiver is referred to as a "direct con-
version receiver". In such a case the channel filter 186
is implemented as a low pass filter, and the demodulator
194 may be omitted.
[0036] FIG. 2 is a block diagram illustrating the soft-
ware defined transmit architecture 200 of FIG. 1. The
software defined transmit architecture 200 includes a plu-
rality of components, various combinations of which can
be used to transmit data in a number of different trans-
mission standards. For example, the software defined
transmit architecture 200 includes components that can
be selectively enabled by the transmit definition software
300 (FIG. 1) to transmit signals in the GSM, EDGE/TD-
MA, and the WCDMA standards.
[0037] The Software defined transmit architecture 200
includes a synthesizer 148 (FIG. 1) that supplies a "local
oscillator" (LO) signal via connection 201. Connection
201 is similar to connections 150 and 156 in FIG. 1. The
LO signal is supplied to frequency divider 202 and to
radio frequency (RF) mixers 216 and 251. The frequency
divider 202 divides the input frequency of the synthesizer
148 by a factor of four (4) and provides the divided fre-
quency output on connections 203, 205, and 271. A 0°
LO signal is supplied on connection 203, and a 90° LO
signal is supplied on connection 205, while the phase of
the LO signal supplied over connection 271 is arbitrary.
In a simplified embodiment, either connection 203 or con-
nection 205 can be used in place of connection 271. As
will be described in greater detail with respect to FIGS.
3, 4, and 5, the software defined transmit architecture
200 can be used to transmit data signals in any of a
number of different transmission standards. Accordingly,
a transmission standard specific explanation of each of
the components in FIG. 2 will be provided in FIGS. 3, 4,
and 5, while only a basic description of the components
will be provided with regard to FIG. 2.
[0038] Although omitted for simplicity, each of the com-
ponents in the software defined transmit architecture 200
includes a connection to the control signals line 132 of
FIG. 1. The control signal line 132 provides a signal, typ-
ically generated by the transmit definition software 300,
that enables and activates the particular components
within the software defined transmit architecture 200, de-
pending on the desired transmission standard.
[0039] The exemplary software defined transmit archi-

tecture 200 includes components that allow the portable
transceiver 100 to communicate using any of the GSM,
EDGE/TDMA, and WCDMA transmission standards. Ac-
cordingly, either a constant envelope (i.e., one compris-
ing only a PM signal) or a non-constant envelope (i.e.,
one comprising both a PM signal and an AM signal) out-
put can be provided by the software defined transmit ar-
chitecture 200. The GSM standard calls for a constant
envelope power output. Therefore, as will be described
with respect to FIG. 2, only a single transmit chain (i.e.,
the I/Q modulator 206, low pass filter 212, RF mixer 216,
synchronous oscillator 218, and power amplifier 226 form
a transmit chain for GSM) maybe used for GSM.
[0040] However, as will be described below, an
EDGE/TDMA transmit signal can be formed by combin-
ing the output of the above described transmit chain with
the output of the transmit chain formed by the I/Q mod-
ulator 241, low pass filter 247, RF mixer 251, synchro-
nous oscillator 254, and power amplifier 261. The output
of the two transmit chains can be combined using a tech-
nique referred to as "out-phasing." This technique uses
the phase difference of two signals that contain only a
PM component to develop a signal that includes both a
PM component and an AM component, and is described
in detail in commonly assigned, co-pending U.S. Patent
Application entitled "Mirror Translation Loop Trans-
mitter Architecture," (Attorney Docket No.
00CXT0522W), filed on July 29, 2002.
[0041] Alternatively, the two above described transmit
chains can also be used for GSM. In such an arrange-
ment, the two chains should always be in phase. The
outputs of the two transmit chains are added together to
get a higher amplitude output. For example, a 6dB greater
signal and only 3dB more noise compared to one chain
alone. Therefore, in this case the "out-phasing" isn’t be-
ing used since the two vectors being added always point
the same direction.
[0042] The software defined transmit architecture 200
includes a phase shifter 245. The phase shifter 245 may
comprise any phase shifter, but in this embodiment, com-
prises a pair of in-phase (I) / quadrature (Q) (I/Q) modu-
lators 206 and 241. The output of the frequency divider
202 on connection 205 is supplied to both the I/Q mod-
ulator 206 and the I/Q modulator 241. Depending upon
which components are activated by the transmit definition
software 300, the data signal that is to be transmitted via
the software defined transmit architecture 200 is supplied
to one or both I/Q modulators 206 and 241. The data is
supplied in the form of an in-phase (I) component and a
quadrature (Q) component. For example, when transmit-
ting using the GSM communication standard, the I com-
ponent is supplied via connection 207 to I/Q modulator
206 and the Q component is supplied via connection 208
to I/Q modulator 206. In the case of EDGE/TDMA (or
GSM if the GSM is to combine the output of the two
above-defined transmit chains) communication, the I and
Q components are also supplied via connections 242 and
244, respectively, to the I/Q modulator 241.
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[0043] The output of I/Q modulator 206 is supplied via
connection 209 to a low-pass filter 212. The low-pass
filter 212 rejects any third order and higher harmonics
present on the signal on connection 209. The output of
the low-pass filter 212 is supplied via connection 214 to
the RF mixer 216. The RF mixer 216 receives the local
oscillator (LO) signal via connection 201 from the syn-
thesizer 148 and mixes the two signals to upconvert the
signal on connection 214 to a radio frequency (RF) signal
on connection 217. Unfortunately, the RF mixer 216 have
a high noise floor, and therefore, it is possible that unde-
sirable spurious emissions (for example, upconversion
byproducts that may be spectrally close to the desired
frequency) may be emitted from the RF mixer 216. To
reduce the spurious emissions and noise, the output of
the RF mixer 216 is supplied to a synchronous oscillator
218.
[0044] The synchronous oscillator 218, the detail of
which is disclosed in commonly assigned, co-pending
U.S. Utility Patent Application entitled "Wireless Trans-
mitter Incorporating a Synchronous Oscillator in a
Translation Loop," (Attorney Docket No.
01CXT0288W), filed on August 30, 2002, acts as a re-
generative receiver, thereby oscillating at the frequency
of the signal on connection 217 and rejecting all spurious
emission from mixer 216, thereby providing a clean mod-
ulated output signal at the desired RF frequency.
[0045] The output of the synchronous oscillator 218 is
supplied to a switch 221. The position of the switch 221
determines whether the output of the synchronous oscil-
lator is applied to a mixer (as is the case in WCDMA
operation) or directly to a corresponding power amplifier
(as is the case in GSM or EDGE/TDMA operation) via
another switch 281. The operation of the switches 221
and 281 is controlled by a control signal via connection
132 under the direction of the transmit definition software
300 (FIG. 1). The output of synchronous oscillator 218
is directed by switches 221 and 281 directly to the input
of power amplifier 226 via connections 222 and 224. The
power amplifier 226 performs the function of the power
amplifier 160 of FIG. 1. The signal on connection 224 is
amplified by power amplifier 226 and supplied as an out-
put via connection 228.
[0046] The output of I/Q modulator 241 is supplied via
connection 246 to a low-pass filter 247. The low-pass
filter 247 rejects any third order and higher harmonics
present on the signal on connection 246 similar to the
low-pass filter 212. The output of the low-pass filter 247
is supplied via connection 248 to the RF mixer 251. The
RF mixer 251 receives the local oscillator (LO) signal via
connection 201 from the synthesizer 148 and mixes the
two signals to upconvert the signal on connection 248 to
a radio frequency (RF) signal on connection 252 in similar
fashion to the RF mixer 216. Similarly, to reduce the spu-
rious emissions on connection 252, the output of the RF
mixer 251 is supplied to a synchronous oscillator 254,
which operates similarly to the synchronous oscillator
218.

[0047] The output of the synchronous oscillator 254 is
supplied to a switch 256. The position of the switch 256
determines whether the output of the synchronous oscil-
lator is applied to a mixer (as is the case in WCDMA
operation) or directly to a corresponding power amplifier
(as is the case in GSM (if both transmit chains are used)
or EDGE/TDMA operation) via switch 279. The operation
of the switches 256 and 279 is controlled by a control
signal via connection 132 under the direction of the trans-
mit definition software 300 (FIG. 1). The output of syn-
chronous oscillator 254 is directed by switches 256 and
279 directly to the input of power amplifier 261 via con-
nections 257 and 258. The power amplifier 261 performs
the function of the power amplifier 160 of FIG. 1. The
signal on connection 258 is amplified by power amplifier
261 and supplied as an output via connection 262.
[0048] If both transmit chains are used, it is possible
to form an amplitude modulated (AM) signal using the
phase altered phase modulated signals from the I/Q mod-
ulators 206 and 241 as described in the above-refer-
enced U.S. Patent Application entitled "Mirror Transla-
tion Loop Transmitter Architecture." These signals
are supplied as described above to the RF mixers 216
and 251, and to the synchronous oscillators 218 and 254.
However, the signals that are supplied to the two above
described transmit chains are constant in magnitude but
have opposite phase deltas for EDGE/TDMA, and con-
stant in magnitude but in phase for GSM if the GSM op-
eration uses both transmit chains. These two signals are
amplified by the power amplifiers 226 and 261 the output
of which are added together in summing element 268.
The output of the summing element 268 on connection
269 is the combined output of the two transmit chains. If
the two transmit chains have received signals that have
opposite phase deltas, then the output on connection 269
can include both a PM component and an AM compo-
nent. Such a transmit methodology is referred to as "out-
phasing’9 as described above. However, if the two trans-
mit chains have received signals that are in phase, both
transmit chains can process a signal having the same
phase, which, when combined, provides a signal having
an improved signal-to-noise ratio.
[0049] For operation in the WCDMA transmission
standard, the output of the frequency divider 202 is also
supplied via connection 271 to intermediate frequency
(IF) variable gain amplifier (VGA) 272. Connection 271
may alternatively be either connection 203 or 205. The
IF VGA 272 provides an intermediate frequency non-
modulated signal. To satisfy the broad range of amplitude
variation of the WCDMA transmit standard, the IF VGA
272 provides a large amount of amplitude range. The IF
VGA defines the gain applied to the signal on connection
276. The output of the IF VGA 272 is supplied via con-
nection 276 to the bandpass filter 277. The bandpass
filter 277 defines a pass band within which the desired
IF signal resides. The output of the bandpass filter 277
is supplied via connection 278 to mixers 284 and 288.
The output of the mixer 284 is supplied via connection
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224 and switch 281 to amplifier 226 while the output of
the mixer 288 is supplied via connection 258 and switch
279 to the amplifier 261. The switches 279 and 281 are
controlled by the control signals 132 under the direction
of the transmit definition software 300, so that when it is
desirable to operate in WCDMA mode, the switches di-
rect the outputs of the mixers 288 and 284 to the power
amplifiers 261 and 226, respectively. The operation of
the amplifiers 226 and 261 is as described above.
[0050] FIG. 3 is a block diagram illustrating the com-
ponents used when the software defined transmit archi-
tecture 200 is operating using the GSM standard. The
components used for GSM are shown in bold while the
other components in the software defined transmit archi-
tecture 200 are shown in dotted lines, signifying that they
are not used. However, the architecture shown in FIG.
4, which describes an embodiment of the invention used
for EDGE/TDMA transmission, can also be used for
GSM. However, in GSM, the phase of the signals in the
two different transmit chains are the same.
[0051] Assuming that a single transmit chain is used
in FIG. 3, the synthesizer 148 supplies the local oscillator
signal to the frequency divider 202 and to the RF mixer
216 via connection 201. The output of the frequency di-
vider 202 is supplied to I/Q modulator 206 via connections
203 and 205. The I and Q signal components supplied
via connections 207 and 208 are formatted by the trans-
mit definition software 300 so that they comply with GSM
modulation format.
[0052] The output of the I/Q modulator is supplied via
connection 209 to the low-pass filter 212. The low-pass
filter 212 rejects any third order and higher harmonics on
connection 209 and supplies a transmit signal on con-
nection 214 to the RF mixer 216. The RF mixer 216 up-
converts the signal on connection 214 to an RF signal
on connection 217. The RF signal on connection 217 is
supplied to the synchronous oscillator 218, which rejects
any spurious signals and noise on connection 217 and
supplies a clean modulated signal via switch 221, con-
nection 222 and switch 281 to the power amplifier 226.
In this embodiment, the switches 221 and 281 are con-
trolled by the transmit definition software 300 to direct
the output signal directly from the synchronous oscillator
218 to the power amplifier 226. The power amplifier 226
provides an output signal on connection 228 to an an-
tenna (not shown) of the portable transceiver 100. A por-
tion of the output of power amplifier 226 is directed via
connections 231 and 264 to the power amplifier control
"PAC" unit 232. The power amplifier control unit 232 is
a closed loop power control system which provides a
power amplifier control signal on connection 234 to the
control input 229 of the power amplifier 226. The output
of the power amplifier 226 on connection 228 is the output
signal that is directed to the antenna (not shown) of the
portable transceiver 100.
[0053] FIG. 4 is a block diagram illustrating the com-
ponents used when the software defined transmit archi-
tecture 200 is operating using the EDGE/TDMA stand-

ard. The output of the frequency divider 202 is supplied
via connections 203 and 205 to both I/Q modulator 206
and I/Q modulator 241. Each modulator receives both 0°
and 90° components of the output of the frequency divider
202. Because EDGE/TDMA modulation includes both a
PM component and an AM component, the above men-
tioned "out-phasing" technique is employed as described
in the above-mentioned commonly assigned co-pending
U.S. Patent Application entitled "Mirror Translation
Loop Transmitter Architecture," to provide both a
phase modulated component and an amplitude modu-
lated component in a non-constant envelope transmis-
sion format.
[0054] The signal output from the I/Q modulator 206
on connection 209 differs in phase from the signal output
from the I/Q modulator 241 on connection 246, as deter-
mined by the opposite phase delta components applied
to each modulator, as described in the above mentioned
commonly assigned co-pending U.S. Patent Application
entitled "Mirror Translation Loop Transmitter Archi-
tecture." These signals are supplied to respective low-
pass filters 212 and 247. The outputs of the low-pass
filters 212 and 247 are supplied to respective RF mixers
216 and 251. The output of the RF mixer 216 is supplied
via connection 217 to synchronous oscillator 218 and the
output of the RF mixer 251 is supplied via connection
252 to the synchronous oscillator 254. The synchronous
oscillators 218 and 254 reject any spurious signals and
noise on connections 217 and 252, respectively, and sup-
ply their respective outputs to respective switches 221
and 256.
[0055] The transmit definition software 300 controls
the switches 221 and 256 so that the output of the syn-
chronous oscillator 218 is directed, via connection 222
and switch 281, to the power amplifier 226, and so that
the output of the synchronous oscillator 254 is directed,
via connection 257 and switch 279, to the power amplifier
261. In this embodiment, the combination of the two pow-
er amplifiers 226 and 261 collectively comprise the power
amplifier 160 of FIG. 1. The output of power amplifier 226
is directed via connection 228 to the summing element
268 while the output of the power amplifier 261 is directed
via connection 262 to the summing element 268. A por-
tion of the output of each power amplifier 226 and 261 is
also directed via connection 231 and connection 264 as
input to the power amplifier control element 232. The
power amplifier control element 232 provides power am-
plifier control signals on connections 234 and 267 to the
respective control inputs 229 and 266 of power amplifiers
226 and 261.
[0056] The summing element 268 combines the output
of each power amplifier and provides a combined signal
on connection 269. The combined signal on connection
269 includes both a PM component and an AM compo-
nent and is directed to the antenna (not shown) of the
portable transceiver 100.
[0057] FIG. 5 is a block diagram illustrating the com-
ponents used when the software defined transmit archi-
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tecture 200 is operating using the WCDMA standard.
When used in WCDMA mode, all components of the soft-
ware defined transmit architecture 200 are enabled. In
addition to connections 203 and 205, the output of the
frequency divider 202 is directed via connection 271 to
the IF VGA 272. As mentioned above, the signal on con-
nection 271 may be replaced by either the signal on con-
nections 203 or 205. As described above, the IF VGA
272 provides an intermediate frequency non-modulated
signal having a large amount of amplitude range on con-
nection 276 to the bandpass filter 277. The bandpass
filter 277 passes signals in the desired frequency band
onto connection 278. The connection 278 directs the out-
put of the bandpass filter 277 onto connections 282 and
286 to mixers 284 and 288, respectively. The transmit
definition software 300 causes the switches 221 and 256
to reposition so that the output of the synchronous oscil-
lator 218 is directed onto connection 223 and the output
of synchronous oscillator 254 is directed onto connection
259. The connection 223 directs the output of the syn-
chronous oscillator 218 to the mixer 284 while the con-
nection 259 directs the output of the synchronous oscil-
lator 254 to the mixer 288.
[0058] For GSM and EDGE/TDMA, the outputs of syn-
chronous oscillators 254 and 218 are at the transmit fre-
quency. However, for WCDMA the outputs need one
more mix to increase the frequency by an amount FUHF/4
to get to the transmit frequency. Note that the WCDMA
transmit frequency is a little higher than
DCS1800/PCS1900. This is illustrated using the frequen-
cy plans in FIGS. 3, 4 and 5. Note however, that this
WCDMA frequency difference is not the only reason to
include the mixers 288 and 284. The mixers 288 and 284
provide a large range of amplitude control, by mixing the
fixed-amplitude signal on connections 259 and 223 with
a variable-amplitude signal provided by the IF VGA 272.
The "variable amplitude" refers to the average power lev-
el to be transmitted. The gain of the IF VGA 272 is set
according to the output power desired at the output 269
when operating in WCDMA mode.
[0059] To illustrate, the gain of the power amplifier can
be varied by about 50dB, which is sufficient for the GSM
and EDGE/TDMA systems, but the WCDMA system typ-
ically uses 90dB of range. Therefore, the amplitude of
the IF signal is varied by approximately 40dB by the IF
VGA272. The IF signal is then mixed in mixers 284 and
288 with the output of the synchronous oscillators 218
and 254, respectively, before supplying these signals to
the power amplifiers 226 and 261.
[0060] The mixer 284 combines the low noise RF out-
put of the synchronous oscillator 218 with the output of
the bandpass filter 277 on connection 282 and the mixer
288 combines the low noise RF output of the synchro-
nous oscillator 254 with the output of the bandpass filter
277 on connection 286.
[0061] The transmit definition software 300 also caus-
es the switches 281 and 279 to reposition so that the
output of the mixer 284 is supplied via connection 224 to

the power amplifier 226 and the output of the mixer 288
is supplied via connection 258 to the power amplifier 261.
The operation of the power amplifiers 226 and 261 is as
described above. It should be noted that for the mixers
284 and 288 to operate properly and provide a low-noise
output, the mixer ports should be properly chosen. Each
mixer has an "LO" input port and a "small signal" input
port. The LO port of mixer 288 is input 259, and the LO
port of mixer 284 is input 223. The "small signal" port of
mixer 288 is input 286, and the "small signal" port of mixer
284 is input 282. This is because a synchronous oscillator
provides a relatively large constant amplitude signal
which is suitable as the LO to the mixer, while the IF VGA
272 provides a variable amplitude signal, which is intend-
ed to affect the mixer output amplitude in a proportional
fashion.
[0062] The transmit definition software 300 formats the
I and Q signal components depending upon the selected
transmit standard. Accordingly the I and Q components
will assume different formats depending upon the select-
ed transmit standard. For example, the I and Q signal
components will have a different format for GSM,
EDGE/TDMA and WCDMA and will also have a different
format depending on whether a constant envelope power
output or a non-constant envelope power output is pro-
vided.
[0063] As described herein, the software defined trans-
mit architecture 200 extensively reuses existing hard-
ware to support various digital cellular formats. The soft-
ware defined transmit architecture 200 allows the imple-
mentation of the transmit section of a portable transceiver
on a single module to achieve high performance at low
cost, using a minimal number of components, and using
a minimal amount of board space. Utilization of the gen-
erally non-linear components described in FIGS. 2
through 5 to form a near-linear output signal allows the
software defined transmit architecture 200 to achieve a
significant increase in power efficiency compared to ex-
isting transmit architectures when used in WCDMA
mode. Importantly, the software defined transmit archi-
tecture 200 requires no external surface acoustic wave
(SAW) or other filters to support multi-standard, multi-
band operation. For operation using the WCDMA stand-
ard, the wide dynamic range is achieved without placing
any severe linearity requirements on the IF VGA 272,
since the IF VGA 272 amplifies only a non-modulated
carrier signal.
[0064] FIG. 6 is a flow chart 600 describing the oper-
ation of the transmit definition software 300 of FIG. 1. In
block 602 the portable transceiver 100 is initialized. In
block 604, the transmit definition software 300 deter-
mines the communication standard under which commu-
nication will occur. This can be accomplished by, for ex-
ample, receiving and decoding a signal from a base sta-
tion with which the portable transceiver 100 is commu-
nicating. During the initialization sequence, the portable
transceiver 100 can activate and listen for signals from
nearby base stations. The signal received from the base
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station can include information that determines the trans-
mission standard with which the base station wishes to
communicate with the portable transceiver 100.
[0065] Alternatively, a user of the portable transceiver
100 can determine the communication standard through
interaction with a control input (for example, the keyboard
106 of FIG. 1) associated with the portable transceiver
100.
[0066] In block 606 the transmit definition software 300
determines whether the communication standard uses a
constant or a non-constant envelope modulation format.
If it is determined that a constant envelope modulation
format is used, then, in block 612, the I and Q signals are
formatted for the constant envelope modulation format.
If it is determined that a non-constant envelope modula-
tion format is used, then, in block 614, the I and Q signals
are formatted for the non-constant envelope modulation
format.
[0067] In block 616, after the transmission standard
has been determined and the I and Q signals have been
formatted appropriately, the transmit definition software
300 activates the appropriate components within the soft-
ware defined transmit architecture 200 based upon the
determined communication standard. For example, if the
portable transceiver 100 is to communicate using the
GSM standard, then, the components shown in FIG. 3
would be activated by the transmit definition software
300, using a control signal sent via connection 132 from
the baseband subsystem 110 to the RF subsystem 130.
Depending upon the manner in which the system is im-
plemented, the control signals 132 may originate in the
DSP 126, in the ASIC 135, or from the FPGA 133.
[0068] In block 618 the transmit definition software 300
begins transmitting using the appropriate selected com-
ponents.
[0069] While various embodiments of the invention
have been described, it will be apparent to those of or-
dinary skill in the art that many more embodiments and
implementations are possible that are within the scope
of this invention. Accordingly, the invention is not to be
restricted except in light of the attached claims.

Claims

1. A method for operating a multiple standard transmit-
ter (130), said method comprising the steps of:

providing a multiple standard transmitter (130),
including

selectable components in a plurality of
transmit architectures (200) that allow the
multiple standard transmitter (130) to com-
municate using a desired transmission
standard, characterized by
a constant envelope output (228) provided
by a software defined transmit architecture

(200), the constant envelope output (228)
comprising only a phase modulated signal
formed by a first transmit chain,
a non-constant envelope output (262) pro-
vided by the software defined transmit ar-
chitecture (200), the non-constant envelope
output (262) comprising both a phase mod-
ulated signal and an amplitude modulated
signal formed by a second transmit chain,
the constant envelope output (228) and the
non-constant envelope output (262) com-
bined in an out-phasing process such that
the phase difference of two signals that con-
tain only a phase modulated component de-
velop a signal (269) that includes both a
phase modulated component and an ampli-
tude modulated component; and

enabling one of the plurality of transmit architec-
tures (200) to transmit a communication signal
(164) having the phase modulated component
and the amplitude modulated component.

2. The method of claim 1, characterized in that one
of the plurality of transmit architectures (200) is en-
abled based on an input signal (132).

3. The method of claim 2, further characterized by the
step of supplying the input signal (132) to the multiple
standard transmitter (130) from an input device (116)
associated with the multiple standard transmitter
(130).

4. The method of claim 2, further characterized by the
step of supplying the input signal (132) to the multiple
standard transmitter (130) from a source external to
the multiple standard transmitter (130).

5. A multiple standard transmitter (130), comprising:

selectable components in a plurality of transmit
architectures (200) that allow the multiple stand-
ard transmitter (130) to communicate using a
desired transmission standard, characterized
by
a constant envelope output (228) provided by a
software defined transmit architecture (200), the
constant envelope output (228) comprising only
a phase modulated signal formed by a first trans-
mit chain,
a non-constant envelope output (262) provided
by the software defined transmit architecture
(200), the non-constant envelope output (262)
comprising both a phase modulated signal and
an amplitude modulated signal formed by a sec-
ond transmit chain,
the constant envelope output (228) and the non-
constant envelope output (262) combined in an
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out-phasing process such that the phase differ-
ence of two signals that contain only a phase
modulated component develop a signal (269)
that includes both a phase modulated compo-
nent and an amplitude modulated component;
and
a stored software code segment (300) config-
ured to enable one of the plurality of transmit
architectures (200) to transmit a communication
signal (164) having the phase modulated com-
ponent and the amplitude modulated compo-
nent.

6. The method of claim 1 or the multiple standard trans-
mitter (130) of claim 5, characterized in that one of
the plurality of transmit architectures (200) is a GSM
transmit architecture, a WCDMA transmit architec-
ture or an EDGE/TDMA transmit architecture.

7. The multiple standard transmitter (130) of claim 5,
characterized in that the software code segment
(300) enables one of the plurality of transmit archi-
tectures (200) based on an input signal (116, 196).

8. The multiple standard transmitter (130) of claim 7,
characterized in that the input signal (132) is sup-
plied by a user of the multiple standard transmitter
(130) or the input signal (132) is received from a
source external to the multiple standard transmitter
(130).

9. The multiple standard transmitter (130) of claim 5,
further characterized by logic (300) configured to
format the data signal (140) supplied to a modulator
(146) into in-phase (I) and quadrature (Q) compo-
nents that correspond to an enabled transmit archi-
tecture.

Patentansprüche

1. Verfahren zum Betreiben eines Mehrfachstandard-
senders (130), wobei das Verfahren die folgenden
Schritte aufweist:

Bereitstellen eines Mehrfachstandardsenders
(130), mit

aus einer Mehrzahl von Sendearchitektu-
ren (200) auswählbaren Komponenten, die
es dem Mehrfachstandardsender (130) er-
lauben, unter Benutzung eines gewünsch-
ten Sendestandards zu kommunizieren,
gekennzeichnet durch
einen konstanten Hüllkurvenausgang
(228), der durch eine durch die Sendear-
chitektur (200) definierte Software bereitge-
stellt wird, wobei der konstante Hüllkurven-

ausgang (228) nur ein phasenmoduliertes
Signal aufweist, welches durch eine erste
Sendekette gebildet ist,
einen nicht konstanten Hüllkurvenausgang
(262), der durch die durch die Sendearchi-
tektur (200) definierte Software bereitge-
stellt wird, wobei der nicht konstante Hüll-
kurvenausgang (262) sowohl ein phasen-
moduliertes Signal als auch ein amplituden-
moduliertes Signal aufweist, welche durch
eine zweiten Sendekette gebildet werden,
wobei der konstante Hüllkurvenausgang
(228) und der nicht konstante Hüllkurven-
ausgang (262) so in einem Aus-Phasen-
Vorgang (englisch: "out-phasing process")
kombiniert werden, dass die Phasendiffe-
renz zwischen zwei nur eine phasenmodu-
lierte Komponente enthaltenden Signalen
ein Signal (269) ausbildet, welches sowohl
eine phasenmodulierte Komponente als
auch eine amplitudenmodulierte Kompo-
nente aufweist; und

Aktivieren einer der Mehrzahl von Sendearchi-
tekturen (200) zum Senden eines Kommunika-
tionssignals (164) mit der phasenmodulierten
Komponente und der amplitudenmodulierten
Komponente.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass eine der Mehrzahl von Sendearchi-
tekturen (200) basierend auf einem Eingangssignal
(132) aktiviert wird.

3. Verfahren nach Anspruch 2, weiterhin gekenn-
zeichnet durch den Schritt des Bereitstellens des
Eingangssignals (132) an dem Mehrfachstandard-
sender (130) durch eine Eingangsvorrichtung (116),
die mit dem Mehrfachstandardsender (130) in Be-
ziehung steht.

4. Verfahren nach Anspruch 2, weiterhin gekenn-
zeichnet durch den Schritt des Bereitstellens des
Eingangssignals (132) an dem Mehrfachstandard-
sender (130) durch eine Quelle, die sich außerhalb
des Mehrfachstandardsenders (130) befindet.

5. Mehrfachstandardsender (130), mit
aus einer Mehrzahl von Sendearchitekturen (200)
auswählbaren Komponenten, die es dem Mehrfach-
standardsender (130) erlauben, unter Benutzung ei-
nes gewünschten Sendestandards zu kommunizie-
ren, gekennzeichnet durch

einen konstanten Hüllkurvenausgang (228), der
durch eine durch die Sendearchitektur (200)
definierte Software bereitgestellt wird, wobei der
konstante Hüllkurvenausgang (228) nur ein
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phasenmoduliertes Signal aufweist, welches
durch eine erste Sendekette gebildet ist,
einen nicht konstanten Hüllkurvenausgang
(262), der durch die durch die Sendearchitek-
tur (200) definierte Software bereitgestellt wird,
wobei der nicht konstante Hüllkurvenausgang
(262) sowohl ein phasenmoduliertes Signal als
auch ein amplitudenmoduliertes Signal auf-
weist, welche durch eine zweiten Sendekette
gebildet werden,
wobei der konstante Hüllkurvenausgang (228)
und der nicht konstante Hüllkurvenausgang
(262) so in einem Aus-Phasen-Vorgang (eng-
lisch: "out-phasing process") kombiniert wer-
den, dass die Phasendifferenz zwischen zwei
nur eine phasenmodulierte Komponente enthal-
tenden Signalen ein Signal (269) ausbildet, wel-
ches sowohl eine phasenmodulierte Kompo-
nente als auch eine amplitudenmodulierte Kom-
ponente aufweist; und

einem gespeicherten Softwarecodesegment (300),
welches zum Aktivieren einer der Mehrzahl von Sen-
dearchitekturen (200) zum Senden eines Kommuni-
kationssignals (164) mit der phasenmodulierten
Komponente und der amplitudenmodulierten Kom-
ponente konfiguriert ist.

6. Verfahren nach Anspruch 1 oder Mehrfachstandard-
sender (130) nach Anspruch 5, dadurch gekenn-
zeichnet, dass eine der Mehrzahl von Sendearchi-
tekturen (200) eine GSM-Sendearchitektur, eine
WCDMA-Sendearchitektur oder eine EDGE/TDMA-
Sendearchitektur ist.

7. Mehrfachstandardsender (130) nach Anspruch 5,
dadurch gekennzeichnet, dass das Software-
codesegment (300) eine der Mehrzahl von Sende-
architekturen (200) basierend auf einem Eingangs-
signal (116, 196) aktiviert.

8. Mehrfachstandardsender (130) nach Anspruch 7,
dadurch gekennzeichnet, dass das Eingangssig-
nal (132) durch einen Benutzer des Mehrfachstan-
dardsenders (130) bereitgestellt oder von einer
Quelle empfangen wird, die sich außerhalb des
Mehrfachstandardsenders (130) befindet.

9. Mehrfachstandardsender (130) nach Anspruch 5,
weiterhin gekennzeichnet durch Logik (300), die
konfiguriert ist, um das einem Modulator (146) be-
reitgestellte Datensignal (140) in In-Phase-Kompo-
nenten (I) und Quadratur-Komponenten (Q) zu for-
matieren, die einer aktivierten Sendearchitektur ent-
sprechen.

Revendications

1. Procédé d’exploitation d’un émetteur à normes mul-
tiples (130), ledit procédé comprenant les étapes ci-
dessous consistant à:

fournir un émetteur à normes multiples (130),
incluant

des composantes sélectionnables dans
une pluralité d’architectures d’émission
(200) qui permettent à l’émetteur à normes
multiples (130) de communiquer en faisant
appel à une norme d’émission souhaitée,
caractérisé par
une sortie d’enveloppe constante (228)
fournie par une architecture d’émission dé-
finie par logiciel (200), la sortie d’enveloppe
constante (228) comprenant uniquement
un signal modulé en phase formé par une
première chaîne d’émission, et
une sortie d’enveloppe non constante (262)
fournie par l’architecture d’émission définie
par logiciel (200), la sortie d’enveloppe non
constante (262) comprenant à la fois un si-
gnal modulé en phase et un signal modulé
en amplitude formés par une seconde chaî-
ne d’émission,
la sortie d’enveloppe constante (228) et la
sortie d’enveloppe non constante (262)
étant combinées dans un processus de dé-
phasage, de sorte que la différence de pha-
se de deux signaux qui contiennent unique-
ment une composante modulée en phase
développe un signal (269) qui inclut à la fois
une composante modulée en phase et une
composante modulée en amplitude; et

autoriser l’une de la pluralité d’architectures
d’émission (200) à transmettre un signal de
communication (164) présentant la composante
modulée en phase et la composante modulée
en amplitude.

2. Procédé selon la revendication 1, caractérisé en ce
que l’une de la pluralité d’architectures d’émission
(200) est autorisée sur la base d’un signal d’entrée
(132).

3. Procédé selon la revendication 2, caractérisé en
outre par l’étape consistant à fournir le signal d’en-
trée (132) à l’émetteur à normes multiples (130), à
partir d’un dispositif d’entrée (116) associé à l’émet-
teur à normes multiples (130).

4. Procédé selon la revendication 2, caractérisé en
outre par l’étape consistant à fournir le signal d’en-
trée (132) à l’émetteur à normes multiples (130) à
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partir d’une source externe à l’émetteur à normes
multiples (130).

5. Émetteur à normes multiples (130), comprenant:

des composantes sélectionnables dans une plu-
ralité d’architectures d’émission (200) qui per-
mettent à l’émetteur à normes multiples (130)
de communiquer en faisant appel à une norme
d’émission souhaitée, caractérisé par

une sortie d’enveloppe constante (228)
fournie par une architecture d’émission dé-
finie par logiciel (200), la sortie d’enveloppe
constante (228) comprenant uniquement
un signal modulé en phase formé par une
première chaîne d’émission, et
une sortie d’enveloppe non constante (262)
fournie par l’architecture d’émission définie
par logiciel (200), la sortie d’enveloppe non
constante (262) comprenant à la fois un si-
gnal modulé en phase et un signal modulé
en amplitude formés par une seconde chaî-
ne d’émission,
la sortie d’enveloppe constante (228) et la
sortie d’enveloppe non constante (262)
étant combinées dans un processus de dé-
phasage, de sorte que la différence de pha-
se de deux signaux qui contiennent unique-
ment une composante modulée en phase
développe un signal (269) qui inclut à la fois
une composante modulée en phase et une
composante modulée en amplitude; et

un segment de code logiciel stocké (300) confi-
guré de manière à autoriser l’une de la pluralité
d’architectures d’émission (200) à transmettre
un signal de communication (164) présentant la
composante modulée en phase et la composan-
te modulée en amplitude.

6. Procédé selon la revendication 1, ou émetteur à nor-
mes multiples (130) selon la revendication 5, carac-
térisé en ce que l’une de la pluralité d’architectures
d’émission (200) est une architecture d’émission
GSM, une architecture d’émission WCDMA ou une
architecture d’émission EDGE/TDMA.

7. Émetteur à normes multiples (130) selon la reven-
dication 5, caractérisé en ce que le segment de
code logiciel (300) autorise l’une de la pluralité d’ar-
chitectures d’émission (200) sur la base d’un signal
d’entrée (116, 196).

8. Émetteur à normes multiples (130) selon la reven-
dication 7, caractérisé en ce que le signal d’entrée
(132) est fourni par un utilisateur de l’émetteur à nor-
mes multiples (130), ou en ce que le signal d’entrée

(132) est reçu en provenance d’une source externe
à l’émetteur à normes multiples (130).

9. Émetteur à normes multiples (130) selon la reven-
dication 5, caractérisé en outre par une logique
(300) configurée de manière à formater le signal de
données (140) fourni à un modulateur (146) en des
composantes en phase (I) et des composantes en
quadrature (Q) qui correspondent à une architecture
d’émission autorisée.
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