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(57) ABSTRACT 

In accordance With a method of this invention, and circuitry 
for performing the method, there is disclosed a process for 
operating a radio frequency (RF) signal poWer detector. The 
method includes the steps of (a) sampling the output of an 
RF detector circuit to obtain a measurement of a value of the 

output When no RF signal is input to the RF detector circuit; 
(b) storing the measurement; and (c) subtracting, When an 
RF signal is input to the RF detector circuit, the stored 
measurement from the output of the RF detector circuit to 
provide a subtracted output signal. In pulsed (e.g., TDMA) 
embodiments of this invention the step of sampling occurs 
betWeen RF bursts, While in continuous Wave (cW) embodi 
ments the step of sampling occurs during a time that an RF 
connection is opened or otherWise blocked at an input of the 
RF detector circuit and a source of the RF signal. A sample 
and hold function can be provided for sampling and holding 
the subtracted output signal during a time that the input of 
the RF detector circuit is blocked. The step of subtracting 
includes the steps of combining the measured value With a 
transmitter poWer setting signal to obtain a corrected trans 
mitter poWer setting signal; and subtracting the output of the 
RF detector circuit, When the RF signal is input to the RF 
detector circuit, from the corrected transmitter poWer setting 
signal. 
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MOBILE STATION HAVING DRIFT-FREE PULSED 
POWER DETECTION METHOD AND APPARATUS 

FIELD OF THE INVENTION 

[0001] This invention relates generally to power detection 
circuits and method and, in particular, to methods and 
circuits for detecting the poWer in a pulsed signal. 

BACKGROUND OF THE INVENTION 

[0002] So-called peak detectors have been used to monitor 
an applied signal poWer in a circuit. Aprimary output of the 
peak detector is a voltage having a magnitude that is related 
to the poWer level. HoWever, at loW poWer levels the 
magnitude of the output voltage is small and, as a result, the 
output of the peak detector is strongly in?uenced by any drift 
in bias potentials, supply voltage, and the detecting device 
itself (e.g., a diode). The temperature dependance of the 
detector device alone has been found to have a signi?cant 
impact on the accuracy of the output voltage. 

[0003] The problem due to temperature drift has been 
addressed in the prior art by using an additional temperature 
dependent device to compensate for the drift of the detector 
device. The accuracy of the compensation thus relies on a 
uniformity of the temperature characteristics of the detector 
device and the compensating device, as Well as on a close 
physical spacing of these tWo devices in order to avoid any 
deviation in temperature betWeen the devices. 

[0004] It has also been observed that the aging of the 
components may degrade the compensation, and some prior 
art circuits have thus required testing and tuning. 

[0005] Reference can be had to US. Pat. Nos. 4,523,155, 
4,970,456, 5,222,104 and 5,287,555 for teaching various 
conventional poWer control circuit arrangements and detec 
tors. 

OBJECTS OF THE INVENTION 

[0006] It is thus a ?rst object of this invention to provide 
an improved method for detecting a poWer level that is not 
signi?cantly in?uenced by drift due to temperature and other 
disturbances, and to thereby enable an accurate poWer 
monitoring or control to be achieved. 

[0007] It is a further object of this invention to provide 
circuit embodiments that implement improved poWer detec 
tors. 

SUMMARY OF THE INVENTION 

[0008] The foregoing and other problems are overcome 
and the objects of the invention are realiZed by methods and 
apparatus in accordance With embodiments of this invention. 

[0009] This invention teaches a method Wherein a differ 
ence betWeen “off” and “on” states of a pulsed signal is 
detected so as to provide an accurate indication of the poWer 
of the pulsed signal during the “on” state. It is assumed that 
during the “off” period no signi?cant signal poWer is present 
at the input of the detector. It is further assumed that the “on” 
period is suf?ciently short such that no signi?cant drift 
occurs during the “on” period measurement. 

[0010] Advantages of the invention arise from the fact that 
the poWer detection is based on dynamic properties, for 
eXample, the peak envelope sensitivity of the detector 
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device. As such, the detected voltage is determined by 
dynamic properties of the detector device, Which are supe 
rior to the static properties (e.g., barrier voltage of the 
detector diode). The detected voltage representative of the 
poWer level is not signi?cantly in?uenced by long term 
changes in supply voltage, bias potential, or the barrier 
voltage of the detecting device. 

[0011] Furthermore, embodiments of this invention alloW 
more freedom in the design of the detector device biasing 
netWork, Which can be advantageous in order to stabiliZe the 
dynamic sensitivity of the detector device at loW poWer 
levels. The invention can be implemented in such a Way that 
the detected RF poWer level begins precisely at Zero level, 
Which is bene?cial in systems using a loW supply voltage. In 
addition, the Zero level of the detector output voltage can 
begin at any desired level if a suitable reference potential 
(e.g., ground) is available. 

[0012] The invention can be implemented in a number of 
Ways depending on the type of application. The circuitry 
used for an analog implementation may be very simple and 
inexpensive. A digital implementation uses an analog to 
digital converter and a digital to analog converter and, While 
being more complex than the analog embodiment, offers the 
advantages of digital signal processing. 

[0013] The poWer detector and transmitter poWer control 
ler in accordance With this invention eliminates the need to 
make separate measurements of a reference detector device, 
and further eliminates the requirement to provide tempera 
ture compensation devices for the poWer detector device. 

[0014] In accordance With a method of this invention, and 
circuitry for performing the method, there is disclosed a 
process for operating a radio frequency (RF) signal poWer 
detector. The method includes the steps of (a) sampling the 
output of an RF detector circuit to obtain a measurement of 
a value of the output When no RF signal is input to the RF 
detector circuit; (b) storing the measurement; and (c) sub 
tracting, When an RF signal is input to the RF detector 
circuit, the stored measurement from the output of the RF 
detector circuit to provide a subtracted output signal. In 
pulsed (e. g., TDMA) embodiments of this invention the step 
of sampling occurs betWeen RF bursts, While in continuous 
Wave (cW) embodiments the step of sampling occurs during 
a time that the RF signal is prevented from entering the input 
of the RF detector circuit, such as by opening a connection 
betWeen an input of the RF detector circuit and a source of 
the RF signal. A sample and hold function can be provided 
for sampling and holding the subtracted output signal during 
a time that the input of the RF detector circuit is opened. 

[0015] In one embodiment of this invention the step of 
subtracting includes the steps of combining the measured 
value With a transmitter poWer setting signal to obtain a 
corrected transmitter poWer setting signal; and subtracting 
the output of the RF detector circuit, When the RF signal is 
input to the RF detector circuit, from the corrected trans 
mitter poWer setting signal. 

[0016] In one embodiment of a cW circuit there are tWo RF 
detector circuits provided in parallel, and the steps of 
sampling and storing occur in one RF detector circuit 
simultaneously With the step of subtracting in the other RF 
detector circuit. In another embodiment a sample and hold 
circuit is located at the output of a single RF detector circuit, 
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While in a further embodiment a sample and hold circuit is 
used at the output of a loop ampli?er that forms a portion of 
a closed loop transmitter poWer control circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The above set forth and other features of the 
invention are made more apparent in the ensuing Detailed 
Description of the Invention When read in conjunction With 
the attached Drawings, Wherein: 

[0018] FIG. 1 is a block diagram of a mobile station that 
is constructed and-operated in accordance With this inven 
tion; 
[0019] FIG. 2 is an elevational vieW of the mobile station 
shoWn in FIG. 1, and Which further illustrates a cellular 
communication system to Which the mobile station is bidi 
rectionally coupled through Wireless RF links; 

[0020] FIG. 3 is a schematic diagram of a ?rst embodi 
ment of a poWer detector circuit in accordance With the 
teachings of this invention; 

[0021] FIGS. 4A and 4B are illustrative graphs of a RF 
detector diode current versus bias potential and sensitivity 
versus temperature, respectively; 

[0022] FIG. 5 is a circuit block diagram of a second 
embodiment of a poWer detector circuit in accordance With 
the teachings of this invention; 

[0023] FIG. 6 is an illustrative Waveform diagram shoW 
ing an RF burst and various sampling points and times in 
accordance With this invention; 

[0024] FIG. 7 is a circuit block diagram illustrating a third 
and fourth embodiments of a poWer detector circuit in 
accordance With the teachings of this invention; 

[0025] FIG. 8 is a circuit block diagram illustrating a ?fth 
embodiment of this invention; and 

[0026] FIGS. 9A and 9B each depict an embodiment of 
the invention for use With continuous Wave (cW) RF signals. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0027] Reference is made to FIGS. 1 and 2 for illustrating 
a Wireless user terminal or mobile station 10, such as but not 
limited to a cellular radiotelephone or a personal commu 
nicator, that is suitable for practicing this invention. The 
mobile station 10 includes an antenna 12 for transmitting 
signals to and for receiving signals from a base site or base 
station 30. The base station 30 may be a part of a cellular 
netWork comprising a Base Station/Mobile SWitching Cen 
ter/InternetWorking function (BMI) 32 that includes a 
mobile sWitching center (MSC) 34. The MSC 34 provides a 
connection to landline trunks When the mobile station 10 is 
involved in a call. 

[0028] The mobile station includes a modulator (MOD) 
14A, a transmitter 14, a receiver 16, a demodulator 
(DEMOD) 16A, and a controller 18 that provides signals to 
and receives signals from the transmitter 14 and receiver 16, 
respectively. These signals include signalling information in 
accordance With the air interface standard of the applicable 
cellular system, and also user speech and/or user generated 
data. The air interface standard is assumed for this invention 
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to include a slotted frame structure Wherein the mobile 
station 10 transmits one or more bursts of RF poWer during 
a given frame period. Suitable air interface standards include 
IS-136, GSM and DCS 1900, although the teaching of this 
invention is not intended to be limited only to these speci?c 
frame structures, or for use only With TDMA type systems. 
By eXample, and as Will be made apparent beloW, the 
teaching of this invention also applies to mobile stations that 
transmit a cW RF signal. 

[0029] A transmitter poWer detector (PD) 15 is also pro 
vided, and a number of embodiments of same are described 
in detail beloW. 

[0030] It is understood that the controller 18 also includes 
the circuitry required for implementing the audio and logic 
functions of the mobile station. By eXample, the controller 
18 may be comprised of a digital signal processor device, a 
microprocessor device, and various analog to digital con 
verters, digital to analog converters, and other support 
circuits. The control and signal processing functions of the 
mobile station are allocated betWeen these devices according 
to their respective capabilities. 

[0031] A user interface includes a conventional earphone 
or speaker 17, a conventional microphone 19, a display 20, 
and a user input device, typically a keypad 22, all of Which 
are coupled to the controller 18. The keypad 22 includes the 
conventional numeric (0-9) and related keys (#,*) 22a, and 
other keys 22b used for operating the mobile station 10. 
These other keys 22b may include, by eXample, a SEND 
key, various menu scrolling and soft keys, and a PWR key. 
The mobile station 10 also includes a battery 26 for poW 
ering the various circuits that are required to operate the 
mobile station. 

[0032] The mobile station 10 also includes various memo 
ries, shoWn collectively as the memory 24, Wherein are 
stored a plurality of constants and variables that are used by 
the controller 18 during the operation of the mobile station. 
For eXample, the memory 24 stores the values of various 
cellular system parameters and the number assignment mod 
ule An operating program for controlling the opera 
tion of controller 18 is also stored in the memory 24 
(typically in a ROM device). The memory 24 may also store 
data, including user messages, that is received from the BMI 
32 prior to the display of the messages to the user. 

[0033] It should be understood that the mobile station 10 
can be a vehicle mounted or a handheld device. It should 
further be appreciated that the mobile station 10 can be 
capable of operating With one or more air interface stan 
dards, modulation types, and access types. By eXample, the 
mobile station may be capable of operating With any of a 
number of standards, such as GSM and IS-95 (CDMA). 
AMPS, narroW-band AMPS (NAMPS), as Well as TACS, 
mobile stations may also bene?t from the teaching of this 
invention, as should dual or higher mode phones (e.g., 
digital/analog (IS-41) or TDMA/CDMA/analog phones). It 
should thus be clear that the teaching of this invention is not 
to be construed to be limited to any one particular type of 
mobile station or air interface standard. 

[0034] FIG. 3 illustrates a ?rst, analog embodiment of the 
poWer detector (PD) 15 shoWn in FIG. 1. An input node 
receives a sample of the signal (RFin) transmitted by trans 
mitter 14. Resistors R1-R3 provide a bias potential for a 
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detector diode D1. D1 is preferably a Schottky diode, 
although the invention is not limited to only this type of 
diode. Those skilled in the art Will realize that diode D1 and 
capacitors C1 and C2 together form an envelope detector. 

[0035] During the time that RFin is “off”, that is, the 
transmitter 14 is not transmitting a burst, a sWitch S1 is held 
closed (“on”). S1 being closed nulls the output (Detector 
Output) of the poWer detector 15 Which is shorted to a 
reference potential (e.g., ground) through S1. Also during 
this time the potential appearing at the cathode of D1 is 
stored on C3, Which is a relatively large capacitance (e.g., 
4.7-10 pF). That is, the magnitude of VBIAS due to the 
forWard current that ?oWs through D1 and R3 to ground 
(e. g., 0.4 volts), plus any optionally applied offset voltage, is 
stored on C3. S1 may be, by eXample, an NPN transistor or 
a FET. Control of the sWitch S1 can be made from the 
controller 18 of FIG. 1. 

[0036] At a time just prior to RFin turning “on”, i.e., the 
transmitter 14 begins to transmit a RF burst, sWitch S1 is 
opened or turned “off”. D1 then operates to detect the RF 
poWer in the sampled portion of the burst, and the voltage 
appearing at the Detector Output node represents the peak 
value of the detected RFin signal (VDET) plus bias voltage 
potential, minus the value of the previously stored potential 
that Was present at the cathode of D1. In this manner the 
undesired bias voltage potential is eliminated from the 
Detector Output signal, Which is the desired result. 

[0037] It is assumed that during the RFin “off” period no 
signi?cant signal poWer is present at the input of the detector 
circuit 15. It is further assumed that the duration of the RFin 
“on” period is suf?ciently short such that no signi?cant drift 
occurs during the “on” period measurement. 

[0038] It can be appreciated that the embodiment of FIG. 
3 provides a Wide degree of freedom in selecting the bias 
point of D1, and also in the overall design of the biasing 
netWork, in that C3 functions as a dc blocking capacitor. 
That is, C3 blocks the D1 bias potential from appearing at 
the detector output node. 

[0039] Referring to FIG. 4A, the bias point (BP) of D1 is 
preferably established so as to operate D1 on the nonlinear 
portion of the diode transfer curve. A suitable value of diode 
bias current (ID) is in the range of 150 pA to 200 MA. 
Referring also to FIG. 4B, it can be seen that the effect of 
biasing D1 is to shift the curve of voltage sensitivity (VSENS) 
versus temperature so as to increase the voltage sensitivity 
for a given temperature. In FIG. 3 the values of biasing 
resistors R1 and R2 are selected as a function of the supply 
voltage +Vcc, and as a function of the value of R3. The value 
of R3 is selected, in conjunction With the value of C2, so as 
to provide an RC time constant that is signi?cantly longer 
than the period of RFin. By eXample, and assuming that the 
frequency of the transmitted poWer in the RF burst is about 
2 GHZ (e.g., in a DCS 1900 embodiment), then C2 may have 
a value of 27 pF, and R3 a value of 2.2 KQ. 

[0040] The Detector Output signal may be connected to an 
input of an ampli?er, and used With a poWer setting signal 
(TXc), as is shoWn generally in FIG. 8 With respect to the 
ampli?er 56. 

[0041] FIG. 5 illustrates a second, digital implementation 
of the poWer detector 15 of FIG. 1 in conjunction With an 
entire poWer control loop. In this embodiment the poWer 
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detector D1‘ is shoWn connected to an output of a poWer 
coupler 40 Which is located at the output of the adjustable 
gain RF ampli?er 42, betWeen the ampli?er 42 and the 
antenna 12. PoWer coupler 40 may be conventional in 
construction. D1‘ is assumed to include the components 
depicted in FIG. 3, minus the capacitor C3 and sWitch S1 
(see FIG. 7). The ampli?er 42 forms a portion of the 
transmitter 14 in FIG. 1. The output of D1‘ (both VBIAS and 
VDET) is connected to an inverting input of a loop ampli?er 
44. The output of D1‘ is also connected to an input of an A/D 
converter 46, Which in turn has an output connected to an 
input of a signal processor 48 (Which may be included in the 
controller 18 of FIG. 1). Asecond input to the processor 48 
is the poWer setting signal, referred to as TXc. TXc is a signal 
(analog or digital) that represents a desired poWer level 
setting for the RF ampli?er 42, and Which may be supplied 
by the controller 18 of FIG. 1. An output of the signal 
processor 48 is connected to an input of a digital to analog 
converter (DAC) 50, Which has an output connected to the 
non-inverting input of the loop ampli?er 44. An optional 
sWitch S2 is connected in series With the RF signal to be 
ampli?ed, and is controlled by a timing signal that is also 
applied to the A/D converter 46. S2 is optional in that the RF 
ampli?er 42 acts to block the RF signal When the mobile 
station 10 is not transmitting. If an acceptably loW RF 
leakage level can be obtained at the output of antenna 12, 
Within the control range of RF ampli?er 42, then S2 can be 
eliminated. 

[0042] In operation, the state of S2 and the sampling time 
of the A/D converter 46 are timed such that a sample is taken 
by the A/D converter 46 only When the RF burst is “off”. 
This sampled value is stored, and represents the magnitude 
of VBIAS output from D1. The processor 48 produces a 
digital control signal according to the magnitude of TXc, and 
the previously measured RF “off” sample from A/D con 
verter 46, and provides a corrected TXc signal (TXc CORR). 
The corrected TXc signal is applied to the non-inverting 
input of the loop ampli?er 44, Which operates to subtract, 
during the RF burst, the magnitude of (VBIAS+VDET) from 
TXc CORR. 

[0043] Initially the gain of the RF ampli?er 42 is at a 
minimum, and provides blocking of the input RF signal. As 
TXc CORR begins to increase in magnitude, the output of 
the loop ampli?er 44 rises to keep the poWer control loop in 
equilibrium. As such, the output voltage of the loop ampli 
?er 44 depends on the gain control properties of the RF 
ampli?er 42, and thus may not be Zero. If the gain of the RF 
ampli?er 42 is greater than or less than the gain speci?ed by 
TXc, then the output of the loop ampli?er 44 Will assume 
some value Which Will correct the gain of ampli?er 42 in a 
closed-loop manner. In general, the output of the loop 
ampli?er 44 Will be Within some range (e.g., 0V to +5V, 
—2.5V to +2.5, etc.) that is predetermined to control the gain 
of the RF ampli?er 42 so as to provide from approximately 
Zero output poWer to full output poWer. The end result is that 
the output of the loop ampli?er 44 controls the RF signal 
output from the RF ampli?er 42 such that the total detector 
output signal caused by the detected RF signal at the input 
of the RF detector D1‘, plus the detector bias signal (a 
voltage in this case), plus any offset signal, is substantially 
equal to the value of TXc CORR. 

[0044] In accordance With this aspect of the invention the 
processor 48, in conjunction With the A/D converter 46, 
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modi?es the value of Txc to accommodate the magnitude of 
VBIAS. As the temperature changes and the bias potential of 
D1 varies, and/or as D1 and the associated components age, 
these error sources are automatically taken into account and 
compensated for. The operation of processor 48 and A/D 
converter 46 may be considered as a digitally implemented 
sample and hold function for the output of D1‘ When no RF 
signal is input to D1‘. 

[0045] Referring to FIG. 6 it can be seen that the RF burst 
is preceded by a period When, for example, S2 is optionally 
opened and the A/D converter 46 commanded to sample the 
output of D1‘. During this time the processor 48 stores the 
digitiZed value of VBIAS appearing at the output of D1‘. S2 
is closed prior to the beginning of the RF burst. During the 
beginning of the RF burst the value of Txc CORR is 
gradually ramped-up to the commanded level by providing 
a series (e.g., 32) of values to the D/A converter 50 so as 
provide a speci?ed ramp-up of the transmitted burst poWer. 

[0046] The maximum magnitude of the RF burst is even 
tually established Within some tolerance (e.g., 1 dB) of the 
desired magnitude set by the value of Txc. At the end of the 
RF burst another series (e.g., 32) of values are provided to 
the D/A 50 to provide a controlled RF burst ramp-doWn 
period. During the burst the value of Txc CORR accommo 
dates the previously measured value of VBIAS. 

[0047] It should be noted that it may not be necessary to 
sample the output of D1‘ betWeen each RF burst. By 
example, in a GSM embodiment the RF bursts typically 
occur at a rate of one every 4.6 milliseconds, While D1‘ may 
be sampled only every, by example, 5 to 10 seconds. That is, 
due to the typically long term nature of the drift in the output 
of D1‘, the sampling of the output of D1‘ is not required to 
be accomplished prior to every transmitted RF burst. If the 
optional sWitch S2 is provided, then S2 need be opened only 
When D1‘ is sampled (e.g., every 5-10 seconds). The actual 
sample time need only be as long as is required to measure 
the potential of VBIAS, including any required settling time. 

[0048] FIG. 7 illustrates an embodiment of the poWer 
detector 15‘ using an operational ampli?er 52 to cancel the 
dc drift of the detector circuit D1‘. When the RF burst is not 
present (RF off) S3 sWitches the output of D1‘ to capacitor 
C4. This action, referred to as a calibration period, stores the 
value of VBIAS on C4. Before applying the RF signal to the 
input of D1‘ S3 is toggled to connect the output of D1‘ to R4, 
Which is connected to the inverting input of ampli?er 52. 
Due to the charge stored on capacitor C4 the voltage at the 
non-inverting input of the operational ampli?er 52 remains 
at the value determined during the calibration period. Thus 
the output of the operational ampli?er 52 is Zero for Zero RF 
input poWer, assuming that the operational ampli?er input 
offset voltage can be neglected. That is, the potential appear 
ing on C4 cancels the potential applied to R4. Aresponse to 
RF poWer is obtained as soon as the RF burst signal is 
present at the input of D1‘. In this case the detected voltage 
is inverted and ampli?ed by the ratio of resistors R4 and R5, 
While subtracting the potential (i.e., VBIAS plus any optional 
offset potential) that appears on C4. 

[0049] As With the embodiment of FIG. 5, it may not be 
necessary to sample the output of D1‘ during each RF burst 
off period, depending on the leakage of C4, the input 
impedance of ampli?er 52, the bias or leakage current of the 
ampli?er input, and the RF burst repetition rate. 
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[0050] It can be appreciated that the embodiments of 
FIGS. 3, 5 and 7 can be used to advantage in mobile stations 
operating in TDMA based systems such as IS-136, GSM, 
PCN, and DCS 1900, in Which the transmitted RF signal is 
inherently pulsed. 

[0051] The foregoing embodiments of this invention have 
been described in the context of pulsed RF signals, such as 
those encountered in TDMA mobile stations. HoWever, the 
teachings of this invention may also be applied to the 
detection of transmitted poWer in continuous Wave (cW) 
systems, such as the North American AMPS system. 

[0052] Continuous Wave RF signals do not inherently 
contain off periods that can be used for measuring and 
cancelling the bias voltage of D1‘. In many cases, hoWever, 
the portion of the transmitted RF signal that is coupled to the 
envelope detector D1‘ can be toggled on and off Without 
disturbing the transmitted signal. In this case the teachings 
of this invention can be extended to also cover cW trans 

mission systems. 

[0053] If the detector D1‘ is part of a closed loop control 
system, the toggling of the RF signal coupled to D1‘ may 
disturb the operation of the loop. During the calibration 
period (RF off) the output of the detector or the loop 
ampli?er should be held constant in order to avoid an 
unde?ned state of the control system. This is accomplished 
by providing, as is illustrated in FIG. 7, an analog sample 
and hold (S/H) circuit 53 comprised of an ampli?er 54 
connected as a voltage folloWer, a sampling sWitch S4, and 
a hold capacitor C5. It should be noted that the S/H function 
can be implemented either at the output of the poWer 
detector 15‘, or at the output of the loop ampli?er (see FIGS. 
9A and 9B). A digital loop ampli?er may also be used if 
programmed in such a Way that the output Would remain 
unchanged during the short calibration period of the detec 
tor. 

[0054] In this embodiment S4 is opened during the RF off 
period, i.e., When the detector 15‘ is being calibrated. During 
this time the previous value of the output of ampli?er 52, 
Which Was stored (held) on C5 When S4 Was closed, is output 
from the ampli?er 54. In this manner a continuous output is 
provided from the output of the S/H to the poWer control 
loop. 

[0055] If the loss of tracking for even a short detector 
calibration period cannot be tolerated, then tWo detectors, 
connected in parallel as shoWn in FIG. 8, can be used 
alternately. That is, While one detector circuit 15‘ is being 
calibrated (S5 disconnects the input from RFin) the other is 
connected to the control loop through S6 and ampli?er 56. 
Capacitor CF is ?lter capacitor Which may be provided to 
reduce or eliminate any sWitching transients resulting from 
the operation of S6 and S5. It should be noted that in this 
embodiment S5 and S6 are operated in-phase With one 
another. 

[0056] FIGS. 9A and 9B illustrate in greater detail the cW 
embodiments of this invention, Wherein a sWitch (SBLOCK) 
is positioned betWeen the output of the poWer coupler and 
the detector D1‘, for the embodiment of FIG. 9A, or the 
detector/drift correction circuit 15 (see FIG. 3), for the 
embodiment of FIG. 9B. In both of these embodiments 
SBLOCK is opened When it is desired to sample the magnitude 
of VBIAS from the detector diode D1. For the embodiment of 
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FIG. 9B the above-described switch S1 is operated out of 
phase With SBLOCK, that is, When SBLOCK is open S1 is 
closed, and vice versa. 

[0057] In greater detail, during the detector bias level 
sampling period the closed control loop operation is tem 
porarily suspended. This is because the RF input into the 
detector D1 is blocked, and no feedback indication regard 
ing the output poWer is available. Thus, the closed loop 
control is temporarily inoperative during the detector bias 
level sampling period. The S/H 53 is used during this period 
to hold the gain control signal of the RF ampli?er 42 at a 
?xed potential. The ?xed potential has the value that Was last 
sampled during closed loop operation, just before the closed 
loop operation Was suspended. During this period the output 
of the S/H 53 supplies the RF ampli?er 42 poWer control 
signal, not the loop ampli?er 44. Immediately after opening 
SBLOCK, and placing the S/H 53 in the hold state, VBIAS 
sampling of the detector output can occur. During the 
detector calibration period the output poWer is not controlled 
by the closed loop, but it can be assumed that for the 
relatively short calibration period the output poWer remains 
substantially constant. At the end of the calibration period 
BLOCK is ?rst closed, and thereafter the RF ampli?er gain 

control signal is alloWed to be controlled again by the output 
of the loop ampli?er 44, thereby reestablishing normal 
closed loop operation. 

[0058] It is also Within the scope of this invention to use 
the embodiment of FIG. 7 at the input to the loop ampli?er 
44 (i.e., 15‘ folloWed by the S/H 53), and to then couple the 
output of the loop ampli?er directly to the gain control input 
of RF ampli?er 42. 

[0059] Although described in the conteXt of several pres 
ently preferred embodiments, it should be realiZed that a 
number of modi?cations to these teachings may occur to one 
skilled in the art. By eXample, the various component values, 
burst repetition rates and the like that Were described above 
are eXemplary, and should not be read as a limitation on the 
practice of this invention. Also, the RF input to the poWer 
detector can be blocked in a number of Ways, such as by 
providing a sWitch at the input to the RF detector to 
periodically short the RF signal to ground. 

[0060] Also, When operating in the TDMA embodiment it 
should be realiZed that it is possible that an RF signal is 
continuously provided from the modulator 14A of FIG. 1, 
but that the RF signal contains modulated information only 
during a burst time. In this case the actual RF burst can be 
formed in conjunction With the transmitter ampli?er 42. 

[0061] Thus, While the invention has been particularly 
shoWn and described With respect to preferred embodiments 
thereof, it Will be understood by those skilled in the art that 
changes in form and details may be made therein Without 
departing from the scope and spirit of the invention. 

What is claimed is: 
1. A method for operating a radio frequency (RF) signal 

poWer detector, comprising the steps of: 

sampling the output of an RF detector circuit to obtain a 
measurement of a value of the output When no RF 
signal is input to the RF detector circuit; 

storing the measurement; and 
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subtracting, When an RF signal is input to the RF detector 
circuit, the stored measurement from the output of the 
RF detector circuit to provide a subtracted output 
signal. 

2. A method as set forth in claim 1, Wherein the step of 
sampling occurs betWeen RF bursts. 

3. A method as set forth in claim 1, Wherein the step of 
sampling occurs betWeen RF bursts in a TDMA mobile 
station. 

4. A method as set forth in claim 1, Wherein the step of 
sampling includes a preliminary step of blocking the RF 
signal from reaching an input to the RF detector circuit, and 
Wherein the step of subtracting includes a preliminary step 
of alloWing the RF signal to reach the input to the RF 
detector circuit. 

5. Amethod as set forth in claim 4, and further comprising 
a step of sampling and holding the subtracted output signal 
during a time that the input of the RF detector circuit is 
blocked. 

6. A method as set forth in claim 1, Wherein the step of 
subtracting includes the steps of: 

combining the measured value With a transmitter poWer 
setting signal to obtain a corrected transmitter poWer 
setting signal; and 

subtracting the output of the RF detector circuit, When the 
RF signal is input to the RF detector circuit, from the 
corrected transmitter poWer setting signal. 

7. Amethod as set forth in claim 1, Wherein there are tWo 
RF detector circuits, and Wherein the steps of sampling and 
storing occur in one RF detector circuit simultaneously With 
the step of subtracting in the other RF detector circuit. 

8. Amethod as set forth in claim 1, Wherein the RF signal 
is a burst, and Wherein the step of subtracting is eXecuted a 
plurality of times during the burst. 

9. A method as set forth in claim 1, Wherein the step of 
sampling includes a step of sWitchably coupling the output 
of the RF detector circuit to a capacitance connected to a ?rst 
input of an ampli?er, Wherein the step of storing impresses 
a potential across the capacitance that is equal to a potential 
output from the RF detector circuit, and Wherein the step of 
subtracting includes a preliminary step of sWitchably cou 
pling the output of the RF detector circuit to a second input 
of the ampli?er, Wherein the ampli?er outputs a signal 
having a magnitude that is indicative of a difference betWeen 
the potentials applied to the ?rst and second inputs. 

10. A radio frequency (RF) signal poWer detector, com 
prising: 

an RF detector circuit having an input coupled to a source 
of RF poWer and an output; and 

circuitry including means for sampling the output of the 
RF detector circuit to obtain a measurement of a value 
of the output When no RF signal is input to the RF 
detector circuit, said circuitry including means for 
storing the measurement and means for subtracting, 
When an RF signal is input to the RF detector circuit, 
the stored measurement from the output of the RF 
detector circuit to provide a subtracted output signal. 

11. Adetector as set forth in claim 10, Wherein the means 
for sampling operates betWeen RF bursts. 

12. A detector as set forth in claim 10, Wherein the 
sampling means includes means for preventing the RF signal 
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from entering the input of the RF detector circuit during the 
operation of said sampling means. 

13. A detector as set forth in claim 10, Wherein the 
sampling means is comprised of a sWitch coupled in series 
betWeen the input of the RF detector circuit and the source 
of RF poWer, said sWitch being operated to open during the 
operation of said sampling means and to close during the 
operation of said subtracting means. 

14. A detector as set forth in claim 10, and further 
comprising a sample and hold means coupled to the output 
of said RF detector circuit. 

15. A detector as set forth in claim 10, and further 
comprising a sample and hold means coupled to the output 
of said subtracting means. 

16. A detector as set forth in claim 10, and further 
comprising a closed loop RF ampli?er gain control circuit 
that includes said detector, comprising: 

means for combining the measured value With a trans 
mitter poWer setting signal to obtain a corrected trans 
mitter poWer setting signal; and 

said means for subtracting subtracts the output of the RF 
detector circuit, When the RF signal is input to the RF 
detector circuit, from the corrected transmitter poWer 
setting signal. 

17. A detector as set forth in claim 10, Wherein there are 
tWo RF detector circuits that are alternately coupled betWeen 
said source of RF poWer and a circuit that subtracts the 
output of a currently coupled one of the RF detector circuits 
from a RF ampli?er poWer setting signal. 

18. A detector as set forth in claim 10, Wherein said 
sampling means and storing means are comprised of a 
sWitch for periodically coupling, during a calibration period, 
the output of the RF detector circuit to a capacitance 
connected to a ?rst input of an ampli?er for impressing a 
potential across the capacitance that is equal to a potential 
output from the RF detector circuit, Wherein the sWitch 
couples the output of the RF detector circuit to a second 
input of the ampli?er at a termination of calibration period, 
and Wherein the ampli?er outputs a signal having a magni 
tude that is indicative of a difference betWeen the potentials 
applied to the ?rst and second inputs. 

19. A radio frequency (RF) signal poWer detector, com 
prising: 

an RF envelope detector circuit having an input coupled 
to a source of RF poWer and an output; 

a dc blocking capacitor coupled in series betWeen said 
output of said RF envelope detector circuit and an 
output node; and 

a sWitch coupled betWeen said output node and a refer 
ence potential; Wherein 

said source of RF poWer outputs bursts of RF poWer, 
and Wherein said sWitch is closed betWeen tWo bursts 
and opened during a burst. 

20. Aclosed loop transmitter poWer control system for use 
in a TDMA mobile station comprising: 

a variable gain transmitter ampli?er having an input 
coupled to a source of RF signal and an output coupled 
to an antenna; 

a poWer coupler coupled in series betWeen said output of 
said ampli?er and said antenna; 
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a RF detector having an input coupled to an output of said 
poWer coupler; 

?rst circuit means having an input coupled to an output of 
said RF detector and operating betWeen RF bursts for 
sampling and storing a magnitude of an output voltage 
appearing at said output of said RF detector; 

second circuit means having an input coupled to a trans 
mitter ampli?er poWer control signal and a second 
input coupled to an output of said ?rst circuit means for 
combining said stored magnitude With said transmitter 
poWer control signal, said second circuit means having 
an output for outputting a corrected poWer control 
signal; and 

a loop ampli?er having a ?rst input coupled to said output 
of said RF poWer detector, a second input coupled to 
said output of said second circuit means, and an output 
coupled to a control input of said variable gain trans 
mitter ampli?er, said loop ampli?er operating during a 
RF burst for providing a transmitter gain control signal 
to said transmitter ampli?er that maintains said closed 
loop poWer control system in equilibrium. 

21. Aclosed loop transmitter poWer control system for use 
in a mobile station comprising: 

a variable gain transmitter ampli?er having an input 
coupled to a source of a RF signal and an output 
coupled to an antenna; 

a poWer coupler coupled in series betWeen said output of 
said ampli?er and said antenna; 

a RF detector having an input coupled to an output of said 
poWer coupler; 

?rst circuit means, coupled betWeen said output of said 
RF poWer coupler and said input of said RF detector, 
for periodically preventing the RF signal from entering 
said RF detector; 

second circuit means having an input coupled to an output 
of said RF detector, and operating during a time that 
said ?rst circuit means prevents the RF signal from 
entering said RF detector, for sampling and storing a 
magnitude of an output voltage appearing at said output 
of said RF detector, said second circuit means further 
operating, during a time that said ?rst circuit means 
does not prevent the RF signal from entering said RF 
detector, for subtracting the stored magnitude from the 
output of said RF detector to provide a corrected RF 
detector output signal; 

third circuit means for sampling a magnitude of the 
corrected RF detector output signal and for holding the 
magnitude of the corrected RF detector output signal 
for a time just prior to and during said ?rst circuit 
means operating to prevent the RF signal from entering 
said RF detector; and 

a loop ampli?er having a ?rst input coupled to said output 
of said third circuit means, a second input coupled to a 
poWer setting signal, and an output coupled to a control 
input of said variable gain transmitter ampli?er, said 
loop ampli?er operating to provide a transmitter gain 
control signal to said transmitter ampli?er that main 
tains said closed loop poWer control system in equilib 
rium. 
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22. Aclosed loop transmitter power control system for use 
in a mobile station comprising: 

a variable gain transmitter ampli?er having an input 
coupled to a source of a RF signal and an output 
coupled to an antenna; 

a poWer coupler coupled in series betWeen said output of 
said ampli?er and said antenna; 

a RF detector having an input coupled to an output of said 
poWer coupler; 

?rst circuit means, coupled betWeen said output of said 
poWer coupler and said input of said RF detector, for 
periodically preventing the RF signal from entering 
said RF detector; 

second circuit means having a ?rst input coupled to a 
transmitter ampli?er poWer setting signal and a second 
input coupled to an output of said RF detector, said 
second circuit means having an output for outputting a 
poWer control signal; 

a loop ampli?er having a ?rst input coupled to said output 
of said RF detector, a second input coupled to said 
output of said second circuit means, and an output 
coupled to a control input of said variable gain trans 
mitter ampli?er, said loop ampli?er operating to pro 
vide a transmitter gain control signal to said transmitter 
ampli?er that maintains said closed loop poWer control 
system in equilibrium; and 

sample and hold circuit means coupled to said closed loop 
poWer control system, and operating during a time that 
said ?rst circuit means prevents the RF signal from 
entering said RF detector, for maintaining said trans 
mitter gain control signal at a level that Was in effect 
just prior to a time that said ?rst circuit means prevents 
the RF signal from entering said RF detector. 
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23. Aclosed loop transmitter poWer control system for use 
in a mobile station comprising: 

a variable gain transmitter ampli?er having an input 
coupled to a source of a RF signal and an output 
coupled to an antenna; 

a poWer coupler coupled in series betWeen said output of 
said ampli?er and said antenna; 

a RF detector having an input coupled to an output of said 
poWer-coupler, said RF detector comprising means for 
subtracting a magnitude of a detector bias potential 
from a magnitude of a detected RF signal plus detector 
bias potential; 

circuit means, coupled betWeen said output of said poWer 
coupler and said input of said RF detector, for periodi 
cally preventing the RF signal from entering said RF 
detector; 

a loop ampli?er having a ?rst input coupled to said output 
of said RF poWer detector, a second input coupled to a 
transmitter ampli?er poWer setting signal, and an out 
put coupled to a control input of said variable gain 
transmitter ampli?er, said loop ampli?er operating to 
provide a transmitter gain control signal to said trans 
mitter ampli?er that maintains said closed loop poWer 
control system in equilibrium; and 

sample and hold circuit means coupled to said closed loop 
poWer control system, and operating during a time that 
said ?rst circuit means prevents the RF signal from 
entering said RF detector, for maintaining said trans 
mitter gain control signal at a level that Was in effect 
just prior to a time that said ?rst circuit means prevents 
the RF signal from entering said RF detector. 


