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Radio transceiver including transmitter power control circuit.
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The inventio% Telatés to a Tadio Hanscaver haﬁnga ﬂigh-frequency output
stage and a control circuit for controlling the transmitter power, in which the control
circuit is supplied with an actual value in the form of a signal derived from the transmit
signal.

Radio transceivers comprising an arrangement for controlling the
transmitter power are always necessary if the power radiated from the radio transceiver
is to be adhered to very accurately. This is the case, for example, in modern cellular
mobile radio systems in which a central base station defines a specific transmitter power
for the mobile stations which depends on the power with which the individual mobile
stations can be received. In this manner there may be ensured that the individual signals
transmitted by the mobile stations reach the base station substantially with the same
signal strength irrespective of the distance between mobile station and base station. In
this manner mutual interference as a result of excessively strong signals can be avoided,
so that the capacity of the cellular mobile radio network is optimized.

For example, DE 39 40 295 A1 has disclosed a high-frequency transmitter
having a controlled output power, in which part of the output power of 2 HF power
amplifier is extracted by a directional coupler located at the output of the HF amplifier.
The extracted HF power is rectified by a HF rectifier circuit, inverted in an inverting

-amplifier and applied to a differential amplifier as an actual value. A set value generator
predefines an electric voltage for the differential amplifier in dependence on the desired
output power. The voltage difference between set voltage and actual voltage is used by
the differential amplifier to produce a control voltage applied to a HF driver amplifier
through a control input. The output of the HF driver amplifier is connected to the input
of the HF output stage, so that the control loop is closed in this manner.

Due to the fact that the actual voltage is extracted from the output of the

.output amplifier, any non-linearities of the HF output stage can be compensated for. As
a result of the ever-increasing miniaturisation and integration of elements, the trend in
mobile radios goes to handhelds which can easily be held in one hand by the users. The
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mismatches of the antenna constantly occur. Due to these mismatches it can occur that

-

the voltage in the measuring sensor connected to the directional coupler output drops.
To compensate for the apparent power drop of the high-frequency output stage, the
control circuit increases the power amplifier gain and thus saturates the high-frequency

10 output stage. The saturation of the control path and high-frequency output stage
respectively, so strongly degrades the output spectrum of a TDMA (Time-Division
Multiple Access) transmitter during ascending or descending edges of the signal bursts
that adjacent channel interference occurs caused by spurious radiation.

It is an object of the invention to avoid disturbances of the output

15 spectrum in radio transceivers of the type defined in the opening paragraph, especially
in handhelds.

A further aspect of the invention is to realize volume reduction in
handhelds and increase the operating time of the battery by reducing the power
consumption.

20 This object is achieved in that the control circuit is supplied with an actual
value in the form of a HF signal extracted upstream of the HF output stage.

With the novel concept of the circuit, the power control is independent of
the antenna matching to the transmitter output stage. In this manner there is ensured that

* .the disturbance spectrum always continues to be within the permissible range. An
25 isolating amplifier which may be necessary for extracting power needs to have much
less room than the directional coupler customary thus far. In addition, there is no
insertion loss of the directional coupler (about 1 to 3 dB), so that there is no power
increase either of the output stage necessary for equalizing the insertion loss and thus
the power consumption in the transmitting mode is reduced. Therefore, a circuit
30 according to the invention is especially suitable for handhelds.

The invention will now be further described with reference to an

embodiment shown in the drawings, in which:

\Fig. 1 shows a general block diagram of a radio transceiver, and
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this manner nutual interference as a result of excessively strong signals
can be avoided, so that Thisg¢heeiiraBeet Repdiced he cel | ul ar nobile, radio network
i's optim zed. AIRIHE e, DE 39 40 295 Al has disclosed a
hi gh-frequency transm ttel ik ntraol l ed out put power, in which art
of the out put 1B a power anmplifidr is extracted by a di 08ddi
coupler located at the output of the H- anplifier. The extracted HF povver
is rectified by a HF r &ig.iX showsa section of thazansmitter autput stagecofid radio
-anplifier am%gl jed to a differential anplifier as an actual value. A
set value ge *predefines an electric voltage for the differential
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5 is provided to control the antenna switch 2, the receiving section 3 and the

transmitting section 4. The received signal 3 is processed in a normal way, so that it is
10 reproduced via a loudspeaker. Spoken signals are recorded by a microphone 7 and also
processed by transmitting section 4 in known manner. The transmitting section
specifically comprises a low-frequency portion to amplify the microphone signal, a
coding portion to reduce data of the microphone signal, one or more oscillators to
generate a carrier signal, a modulator by which the time compressed speech signal is
15 superimposed on the carrier signal and a transmitter output stage which is used for
amplifying the power and controlling the power of the signal to be transmitted.

In Fig. 2 is shown as a preferred embodiment only the transmitter output
stage included in the invention. A modulation signal U, is applied to a controllable HF
driver amplifier 10. The controllable HF driver amplifier 10 has a control input. The

20 output amplitude of the controllable HF amplifier is set in dependence on a control
voltage available on its control input. |

The output of the controilable HF driver amplifier 10 is connected to a
HF power output stage 11 having a substantially constant power gain. The output signal
-ef the HF output stage 11 is fed to an antenna 14 via a HF output filter 12 and a switch

25 contact of an antenna switch 13. The antenna switch 13 is shown in Fig. 2 in the switch
position of the transmit mode. In the receive mode the antenna switch 13 has the other
switch position, so that the antenna input signal is fed to the receiving section RX.

To control the power level, the input signal of the HF power output stage
11 is further extracted unattenuated via a distribution amplifier. This distribution

30 amplifier will be referenced sensor driver amplifier 15 in the following due to its
function of deriving a value proportional to the HF power and simultaneously providing
sufficient power for the subsequent HF rectifier arrangement 16. The HF signal
amplified by the sensor driver amplifier 15 is applied by the coupling capacitor 20 to
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the cathode of a HF rectifier diode 161. Between the anode of the HF rectifier diode
161 and ground there is a second capacitor 164. The rectified HF signal is applied to a
summing amplifier 32 via a first coupling resistor 21. The rectifier diode 161 is
connected to a reference voltage U, via a HF inductor 163 to produce a DC bias
5 voltage. The DC current flows through the rectifier diode 161 and a second resistor 22
to a first current source 30. To compensate for the diode bias voltage, except for the
application of the HF signal, an identical diode branch is arranged whose output voltage
is subtracted in the summing amplifier 32 from the output voltage of the rectifier diode
161, so that only the rectified HF voltage is left as the output signal of the summing
10 amplifier 32. Preferably, the same diode as the HF rectifier diode 161 is selected as the
| compensation diode 162. The compensation diode 162 is connected with its anode to the
reference voltage U, too. The cathode of the compensation diode 162 is connected to
the inverting input of the summing amplifier via a third resistor 23. Furthermore, the
cathode of the compensation diode 162 is connected to a second constant current source

15 31 via a fourth resistor 24. For an ideal DC voltage compensation it is necessary that
the resistances of the first resistor 21 and third resistor 23 and of the second resistor 22
and the fourth resistor 24 be selected the same in pairs. Furthermore, also the two
current sources 30 and 31 are naturally to be selected such that they have the same
constant currents.

20 The output of the summing amplifier 32 is connected to the inverting
input of a control amplifier 17. The non-inverting input of the control amplifier 17 is
supplied with a control voltage U,. The difference between the two voltages provides
the control voltage necessary for driving the controllable HF preamplifier 10. In this
-manner the control loop is closed. Further control loop elements known to those skilled

25 in the art such as, for example, filters and offset compensation circuits are not shown in
Fig. 2 for clarity. _

By means of the control voltage U, the desired output power is
predefined. Especially when the ascending and descending edges of the TDMA signal
are produced, the control circuit 5 can predefine the signal variation of the edges.

30 Because the output of the HF power output stage 11 is largely decoupled from the
output signal of the sensor driver amplifier 15, there is ensured that mismatches of the
antenna do not have any effect on the control voltage U, of the driver amptifier 10. This
provides that the spectrum of the TDMA signal continues to be of the same quality
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spectrum i n rsate®ftthenart ceinpletedy.of t he type defined in the opening
paragraph, especially An inixpr})rtgxa'}tngsggétqg achieve good control accuracy over variations in,
for example, temperature power level, supply voltage and manufacturing tolerances is
that any variation in gain for the power output stage should be closely matched by a
10 corresponding variation for the distribution amplifier. The output powers of the main
and distribution amplifiers will then be well correlated and control of the distribution
amplifier output will result in accurate control of the main output.
Close matching of the main and distribution amplifiers can be achieved by
implementing both together in a single integrated circuit (either silicon or gallium
15 -arsenide), exploiting the excellent matching of components provided by this technology.
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A further aspect of the invention is to realize volunme reduction in
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sui tabl e for handhel ds.
circuit for controlling the transmitter power, in which the control circuit is supplied
with an actual value in the form of a signal derived from the transmit signal,
characterized in that the control circuit (16, 17) is supplied with an actual value in the
5 form of a HF signal extracted upstream of the HF output stage (11) as.

2. Radio transceiver as claimed in Claim 1, characterized in that the signal

tapped upstream of the input of the high-frequency output stage is applied to a
distribution amplifier (15).
3. Radio transceiver as claimed in one of the Claims 1 or 2, characterized in
10 that the HF driver amplifier (10), distribution amplifier (15), HF power output stage
(11), HF rectifier circuit (16) and control circuit (17) are combined to a single
integrated circuit.
4, Radio transceiver as claimed in one of the Claims 1 to 3, characterized in
that the radio transceiver is a mobile radio transceiver for TDMA operation.
15 S. Radio transceiver as claimed in one of the Claims 1 to 4, characterized in
that the gain of the distribution amplifier (15) is substantially matched to the gain of the
power output stage (11).
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The.invention will now be further described with reference to an
enbodi ment shown in the draw ngs, in which: Fig. 1 shows
bl ock diagram of a radio transceiver, and
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Abstract:
Radio transceiver including transmitter power control circuit.

The invention relates to a radio transceiver having a high-frequency output
stage and a control circuit for controlling the transmitter power, in which the control
circuit is supplied with an actual value in the form of a signal derived from the transmit
signal.

Especially in handhelds the environment of the antenna is affected by the
position of the handheld, so that antenna mismatches constantly occur. This can disturb
the proper operation of state-of-the-art power control circuits.

To avoid such interference, the invention proposes to supply as an actual
value to the control circuit a signal tapped upstream of the high-frequency output stage
via a distribution amplifier especially provided for this purpose.

Fig. 2.

This Sheet Has Been Replaced

T




g shows a section of the transmtter oudput stage of a .radio é?
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B¥0 transceiver via an antenna switch 2 is sufficient for this purpose. A
7ol circuit 5is provided to control the antenna switch 2, the
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superinposed-on the carrier signal and a transmtter output stage which is
used for anplifying the power and controlling the power of thesmigrrad®®t o be
transnftted.-. In Fig. 2 is shown as a preferred enbodi nent
only the transmitter output stage included in the invention. A nodul ation

signal Uerr] is applied to a controllable HF driver lifier 10. The

controll able HF driver anplifier 10 has a _control in%mm\

anpliude of the controll able HF arrpllflerGis set in ?ﬂ Hh ﬂ[ﬂﬂmﬁlﬂontrol
puU

vol tage available on its control input. .
controllable HF driver anplifier 10 i sClkdMEted to a THF pdwet oet st age

11 having a substantially constant power gain. The output signal ef the HF
output stage 11 is fed to an antenna 14 via a HF output filter 12 and a
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from a transmit signal and in which the control circuit (16, 17) changes an input signal level
of the high frequency power output stage (11), characterized in that & sensor driver amplifier
(13) is provided which is supplied with an extracted input signal of the high frequency power
output stage and which is dimensioned such that its output signal contains a power that is
proportional to the output power of the high frequency power output stage (11) and which is
applied to the control circuit (16, 17) as the actual voltage while at least the hight frequency
power output stage (11) andthesensordriverampliﬁer (15) are together integrated with an
integrated circuit.

2. Anintegrated circuit for TDMA radio transceivers having a controllable high
frequency driver ampliﬁq (10), a high frequency power output stage (11) and s sensor driver
amplifier (15) which is supplied with an extracted input signal of the high frequency power
output stage (11) and which is dimensioned such that its output signal has & power that is
proportional to the output power of the kigh frequency power output stage (11) and which
\ can be applied to a control cireuit (16, lnummdvohageforcontrollmgthetrmm
=7 power,

3. Aradio transceiver and integrated circuit respectively, as claimed in claim 1 or 2,
characterized in that the integrated circuit is manufactured in Gallium Arsenide technology.
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11 is further extracted unattenuated via a distribution anplifier. This
distribution anplifier will be referenced sensor driver anplifi e#o%%7 ¥t he
following due to its function of deriving a value proportional to the HF
power. and simul taneously providing sufficient power for the subsequent HF
rect rfrer—ar+angerent—16. The HF signal anplified by the sensor driver

a;rrpl i f”*mnc,lmllrnljﬁﬂ[r"llﬂr by the coupling capacitor 20 to

6

CLAIMS

1. A TDMA transceiver having & high-frequency power output stage (11) and a conwrol
circuit (16, 17) for controlling 2 transmitter power of said power output stage (11), in which
the control circuit (16, 17) is supplied with an actual voltage in the form of a signal derived
from 1 transmit signal and in which the control circuit (16, 17) changes an input signal level
of the high frequency power output stage (11), characterized in that 1 sensor driver amplifies
(15) is provided which is supplied with an extracted input signal of the high frequency power
output stage and which is dimensioned such that its output signal containg a power that is
proportional to the output power of the high frequency power output stage (11) and which is
applied to the control circuit (16, 17) as the actual voltage while at least the high frequency
power output stage (11) and the sensor driver amplifier (15) are together integrated with an
integrated circuit.

2. An integrated circuit for TDMA radia transceivers having a controllable high

frequency driver amplifier (10), & high frequency power cutput stage (11) and a sensor driver

amplifier (15) which is supplied with an extracted input signal of the high frequency power

output stage (11) and which is dimensioned such that its output signal has 8 power that is

proportional to the output power of the high frequency power output stage (11) and which

can be applied to a control circuit (16, 17) as an actual voltage for controlling the transmitter
N power,

3. Aradio transceiver and integrated circuit respectively, as claimed in claim 1 or 2,
characterized in thar the integrated circuit is @ gallium arsenide cirauit.
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4 the cathode of a HF rectifier diode 161. Between the anode of the HF

regtifier diode 161. and .ground there is a second capacitor 164. The
rectjfied HF signal is applied to a summing anplifier 32 via a first
coupling resistor 21. The rectifier diode 161 is connected to a

reference voltage Uerr] via a HF inductor 1163 to produce a DC bias
vol t age. The DC current flows through the rectifier diode 161 and a second

resistor 22 to a f.irst [rent source 30. To.co .ensat e
bi 2 vol t age Radioc@mscsist”on foding TRnBfic: omah comtAFTRE o, (REACUEL A
di ode branch is arranged whose out put voltage S subt Fatted in the
summi ng“anplifier .32 fromthe output vol tage of the rectifipr~d SHE 199y
161, so that only the rectified HF voltage is |eft as'the] out put signal
t he sunmi ng - anplifier 32. Preferably, the_sane diode as the HF

rectifier diode 161 is selected as the conpensation diigde_162. The
corrpensatlon di ode 162 is connected with its anode to the ref sence
voltage Uerr] too. The cathode of the conpensation diode 162 is connect ed
to o - The invention relates to a radio transceiver having a high-frequency output

stage and a control circuit for controlling the transmitter power, in which the control
circuit is supplied with an actual value in the form of a signal derived from the transmit

signal.
_ _ Radio transceivers comprising an arrangement for controlling the
: @ _ ‘transmitter power are always necessary if the power radiated from the radio transceiver

* is to be-adhered to very accurately. This is the case, for example, in modern celtular
mobile radio systems in which a central base station defines a speciﬁcitransmittcr power
for the mobile stations which depends on the power with which the individual mobile
stations can be received. In this manner there may be ensured that the individual signals
transmitted by the mobile stations reach the base station substantially with the same
signal strength irrespective of the distance between mobile station and base station. In
this manner mutual interference as a result of excessively strong signals can be avoided,
so that the capacity of the cellular mobile radio network is optimized.

For example, DE 39 40 295 Al has disclosed a high-frequency transmitter
having a controlled output power, in which part of the output power of a HF power
Nt - amplifier is extracted' by a directional coupler located at the output of the HF amplifier.
The extracted HF power is rectified by a HF rectifier circuit, inverted in an inverting
-amplifier and applied to a differential amplifier as an actnal value. A set value generator
predefines an electric voltage for the differential amplifier in dependence on the desired
output power. The voltage difference between set voltage and actual voltage is used by
the differential amplifier to produce a control voltage applied to a HF driver amplifier
through a control input. The output of the HF driver amplifier is connected to the input
of the HF output stage, so that the control loop is closed in this manner.
- Due to the fact that the actual voltage is extracted from the outpﬁt of the
output amplifier, any non-linearities of the HF output st;ge can be compensated for. As
a result of the ever-increasing miniaturisation and integration of elements, the trend in
mobile radios goes to handhelds which can easily be held in one hand by the users. The



the inverting input of the sunmng anplifier via a third resistor 23.

Fust hernore, the cat hode of the conpensation diode 162 is connected to
a second constant current source 31 via a fourth resistor 24. For an
i deal DC vol tage conpensation it is necessary that t he resi stances of

the first resistor.21 and third resistor 23 and of the second resistor 22
and the fourth resistor 24 be selected the sane in pairs. Furthernore, also
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that they have thé sane . constant currents. he out put
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o ' the voltage in the measuring sensor connected to the directional coupler output drops.
To compensate for the apparent power drop of the high-frequency output stage, the
control circuit increases the power amplifier gain and thus saturates the high-frequency
output stage. The saturation of the control path and high-frequency output stage
- & | respectively, 50 strongly degrades the output spectrum of a TDMA (Time-Division
' Multiple Access) transmittef during ascending or descending edges of the signal bursts
that adjacent channel interference occurs caused by spurious radiation.

It is an object of the invention to avoid disturbances of the output
spectrum in radio transceivers of the type defined in the opening paragraph, especially
in handhelds. )

A further aspect of the invention is to realize volume reduction in
handhelds and increase the operating time of the battery by reducing the power
consumption.

This object is achieved in that the control circuit is supplied with an actual
value in the form of a HF signal extracted upstream of the HF output stage.

N _ With the novel concept of the circuit, the power control is independent of

the antenna matching to the transmitter output stage. In this manner there is ensured that

* <he disturbance spectrum always continues to be within the permissible range. An
isolating amplifier which may be necessary for extracting power needs to have much
less room than the directional coupler customary thus far. In addition, there is no
insertion loss of the directional coupler (about 1 to 3 dB), so that there is no power
increase either of the output stage necessary for equalizing the insertion loss and thus
the power consumption in the transmitting mode is reduced. Therefore, a circuit
according to the invention is especially suitable for handhelds.

The invention will now be further described with reference to an
embodiment shown in the drawings, in which:

Fig. 1 shows a general block diagram of a radio transceiver, and
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S The embod:ment shows a mobile radio transceiver for the time-division
| multxple access mode (TDMA) in which transmit and receive signals, time compressed
- to dam packets, are transmitted and received at different instants. A common antenna 1
which is alternately connected to a receiving section 3 or a transmitting section 4 of the |
* radio transceiver vig an antenna switch 2 is sufficient for this purpose. A control circuit
5is prévided to control the antenna switch 2, the receiving section 3 and the
: :tr'ansmitting section 4. The received signal 3 is processed in a normal way, so that it is
reproduced vig a loudspeaker. Spoken signals are recorded by a microphone 7 and also
processed by transmitting section 4 in known manner. The transmitting section
specifically comprises a low-frequency portion to amplify the microphone signal, a
coding portion to reduce data of the microphone signal, one or more oscillators to
generate a carrier signal, a modulator by which the time compressed speech signal is
superimposed on the carrier signal and a transmitter output stage which is used for
amphfymg the power and controllmg the power of the signal to be transmitted.

In Fig. 2 is shown as a preferred embodimerit only the transmitter output
stage included in the invention. A modulation signal U, is applied to a controllable HF
driver amplifier 10. The controllable HF driver amplifier 10 has a control input. The
output amplitude of the controllable HF amplifier is set in dependence on a control
voltage available on its control input. -

The output of the controllable HF driver amplifier 10 is connected to a
HF power output stage 11 having a substantially constant power gain. The output signal
-of the HF output stage 11 is fed to an antenna 14 vig a2 HF output filter 12 and a switch
contact of an antenna switch 13. The antenna switch 13 is shown in Fig. 2 in the switch
position of the transmit mode. In the receive mode the antenna switch 13 has the other
switch position, so that the antenna input signal is fed to the receiving section RX.

W

To control the power level, the input signal of the HF power output stage
11 is further extracted unattenuated vig a distribution amplifier. This distribution
amplifier will be referenced sensor driver amplifier 15 in the following due to its
function of deriving a value proportional to the HF power and simultaneously providing
sufficient power for the subsequent HF rectifier arrangement 16. The HF signal
amplified by the sensor driver amplifier 15 is applied by the coupling capacitor 20 to
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5 irrespective of the adaptation of the transmitter oufp Oer e

Sikce the directional coupler is omtted, the circuit a‘carg.iélg o the
inYention can be fully integrated in a monol i thic m crojvaye i ggr‘d’?éd
circuit (MMC), for exanple, on a gallium arseni de base n.this _mannen it
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is possible to save the 4 to 5 cmlongitudigpal extension of the directional

coupl er structure otherwi se customary in the state of the—&p{-@anqal_eml;d
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t enper at ure power slpp age and manufacturi.ng

ing amplxﬁer 32 via a first coupling resistor 21. The rectifier diode 161 is
coz;neCted to a reference voltage U, via a HF inductor 163 to produce a DC bias
voltage. The DC current flows through the rectifier diode 161 and a second resistor 22
to a first current source 30. To compensate for the diode bias voltage, except for the
application of the HF signal, an identical diode branch is arranged whose outpﬁt voltage
is subtracted in the summing amplifier 32 from the output voltage of the rectifier diode
161, so that only the rectified HF voltage is left as the output signal of the summing
amplifier 32. Preferably, the same diode as the HF rectifier diode 161 is selected as the

. compensation diode 162. The compensation diode 162 is connected thh its anode to the

reference voltage -U,,, too. The cathode of the compensation diode 162 is connected to
the inverting inpu.t of the summing amplifier via a third resistor 23. Furthermore, the
cathode of the compensation diode 162 is connected to a second constant current source
31 via a fourth resistor 24. For an ideal DC voltage compensation it is necessary that
the resistances of the first resistor 21 and third resistor 23 and of the second resistor 22
and the fourth resistor 24 be selected the same in pairs. Furthermore, also the two
current sources 30 and 31 are naturally to be selected such that they have the same
constant currents.

The output of the summing amplifier 32 is connected to the inverting
input of a control amplifier 17. The non-inverting input of the control amplifier 17 is
supplied with a control voltage U,. The difference between the two voltages provides
the control voltage necessary for driving the controllable HF preamplifier 10. In this
manner the control loop is closed. Further control loop elements known to those skilled
in the art such as,' for example, filters and offset compensation circuits are not shown in
Fig. 2 for clarity.

By means of the control voltage U, the desired output power is
predefined. Especially when the ascending and descending edges of the TDMA signal
are produced, the control circuit 5 can predefine the signal variation of the edges.
Because the output of the HF power output stage 11 is largely decoupled from the
output signal of the sensor driver amplifier 15, there is ensured that mismatches of the
antenna do not have any effect on the control voltage U, of the driver amplifier 10. This
provides that the spectrum of the TDMA signal continues to be of the same quality
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corresponding variation for the distribution anplifier. The output powers

of gthe main and distribution anplifiers will then be well correl ated and
control of the distribution anplifier output will result in accurate
control of the main output. Cl ose matching of the main and

distributicon anplifiers can be achieved by inplenenting both together in a
single integrated circuit (either silicon 3% gal I ium arsenide), exploiting
t he excel l ent matching of conponents provided by this technol ogy.

- irrespective of the adaptation of the transmitter output stage.
‘ . Since the directional coupler is omitted, the circuit according to the
"~ invention can be fuﬁy integrated in 2 monolithic microwave integrated circuit (MMIC),
~ for'example, on a gallium arsenide base. In this manner it is possible to save the 4 to 5
cm longitudinal extension of the directional coupler structure otherwise custornary in the
state of the art completely.
' An important aspect to achieve -,00d control accuracy over variations in,
. for example, temperature power level, supply voltage and manufacturing tolerances is
that any variation in gain fo‘r-the power output stage should be closely matched by a
& = corresponding variation for the distribution amplifier. The output powers of the main
and distribution amplifiers will then be well correlated and control of the distribution
amplifier outpﬁt will result in accurate contro} of the main output.
Close matching of the main and distribution amplifiers can be achieved by
implementing both together in a single integrated circuit (either silicon or gallium
arsenide), exploiting the excellent matching_ of components provided by this technology.
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6 ' CLAIMS . 1 . A TDVA transceive
hagi ng a hi gh-frequency power output stage (11) and a control circuit (16,
17) for controlling a transmtter power of said power output stage (11), in
whi ch the control circuit (16, 17) is supplied with an actual voltage in
the formof a signal derived froma transmt signal and in which the
control circuit (16, 17) changes an input signal |level of the high
frequency power output stage (11), Characterlzed in that a sensor driver

P ok et e 1S
S , CLAIMS

I ATDMA transceiver baving « high-fequency power output stage (11) and 2 control
circuit (16, 17) for controlling 2 transmitter power of said power cutput stage (11), in which-
the controf cireuit (16, 17) is supplied with an sctual voltage in the form of a signal derived
from a transmit signal and in which the contral cireuit (16, 17) changes an input signal level
afﬂ:chgh&equencypmcmpmmge(u),chmctmzedmthunmordmemphﬁz

: (Iﬂupmddwhchumppﬁedm:hanmedmputugndcfthehxghﬁequm:ypower _

o ouqu:nupamiwmmhudmuumggdsuﬁimnnsmnmzaqmdammwnzpcw=WMRu
proportional to the output power of the high frequency power cutput stage (11) and which is
applied to the control circuit (16, 17) as the actual voitage while at least the high frequency
power output stage (11) and the sensor driver amplfifier (15) are together integrated with an
hnmnuddnﬁ&

2.  Anintegrared circuit for TDMA radic transcervers having a controflable high

frequency driver amplifier (10), & high frequency power output stage (11) and & sensor driver

amplifier (15) which is supplied with an extracted input signal of the high frequency power

output stage (11) and which is dimensioned siich that its output signal has 8 power that is

proportionsl to the output power of the high frequency power output stage (11) and which

can be applied to a control cireuit (16, 17) as an actual voltage for controlling the transmitter
N power.

3. Arsdio transceiver and integrated circuit respectively, as claimed in claim 1 or2,
characterized in thar the integrated circuit is @ gallium arsenide cirauit.
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out put stage and which in dinmensioned such that its output signal contains
acpower that is proportional. to the output power of the high frequency
pgmpr output atage (11) and which is applified to the control circuit (16,
17) as the actual voltage while at |east the high frequency power out put
stage (11) and the sensor driver anpfifer (15) are together integrated with
an rntegrated circuit. 2. An integrat@d circuit for TDVA radio ‘
transcei vers having a controllable high frequency driver amplifier (10), a
hi gh frequengpﬂ@%ipr out put stage (11)and a sensor driver anplifier (15)
which is supplied with an extracted input signal of the high frequency
power ouf put Radiadeansaeiyersineluding transmitter paWeS ¢IE@! SEHt-t hat it out put si gnal
has a power that is proportional to the output power of the high frequency
-power output-stage (11) and which can be applied to a control circuit (16,
17) as an.actual voltage for controlling the transnitter power.

The invention relates to a radio transceiver having a high-frequency output
stage and a control circuit for controlling the transmitter power, in which the control
circuit is supplied with an actual value in the form of a signal derived from the transmit
signal.

Especially in handhelds the environment of the antenna is affected by the
position of the handheld, so that antenna mismatches constantly occur. This can disturb

" the proper operation of state-of-the-art power conirol circuits.

To avoid such interference, the invention proposes to supply as an actual
value to the control circuit a signal tapped upstream of the high-frequency output stage
via a distribution amplifier especially provided for this purpose.

Fig. 2.
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3. A radio transceiver and intergrated circuit respectively, as clained
#4n claim1 or 2, chacterized in-that the intergrated circuit is a gallium?
arsenide circuit.
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