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INTEGRATED POWER DETECTOR WITH 
TEMPERATURE COMPENSATION 

BACKGROUND 

[0001] 1. Field of the Invention 

[0002] The invention relates to detecting a level of an 
ampli?ed signal. More particularly, the invention relates to 
detecting signal levels in a communications transmitter or 
receiver. 

[0003] 2. Background Information 

[0004] A poWer detector is a circuit that receives a time 
varying voltage as an input signal and outputs an indication 
of the poWer level of the input signal. For example, a poWer 
detector may output a DC voltage signal that has a voltage 
level proportional to the poWer of the input signal. A poWer 
detector may be used to detect the highest peak value or all 
peak values of the input signal. 

[0005] PoWer detectors are often used to monitor poWer 
ampli?er outputs. One common use of poWer detectors is to 
facilitate gain adjustments in automatic gain control ampli 
?ers. A poWer detector used in this capacity monitors the 
signal outputted by the ampli?er and indicates the poWer 
level. The poWer level indication is used to adjust the 
ampli?er’s gain accordingly. Such control may help to 
minimiZe the effects of undesirable changes in the ampli? 
er’s output signal level. 

[0006] One area in Which poWer detector circuits are 
particularly useful is in the ?eld of Wireless communica 
tions. For example, a poWer detector may be used in a 
code-division multiple-access (CDMA) Wireless phone sys 
tem to ensure that the maXimum transmitting poWer require 
ments are not eXceeded. During transmission, the poWer 
detector converts the output poWer of a transmitting poWer 
ampli?er into a DC voltage, Which may be used by other 
circuits to determine and/or adjust the transmitting poWer. 

[0007] In practice, poWer detector circuits are used in a 
number of different capacities and are available in a variety 
of different con?gurations. One method of poWer detection 
uses the nonlinear characteristics of a PN junction diode to 
detect the peak voltage values of an input signal. Unfortu 
nately, this method produces inaccurate output results 
because the diode characteristics are highly sensitive to 
temperature variations. Even minor changes in the poWer 
detector’s operating environment may have a signi?cant 
impact on the accuracy of its output. Consequently, for a 
certain input signal poWer, changes in the operating tem 
perature of a poWer detector’s circuit may alter its output 
signal by up to 50% or more. Stated differently, a single 
input signal having a knoWn input voltage level Will produce 
output signals having signi?cantly different voltage levels 
depending upon the temperature of the poWer detector 
circuit. 

[0008] FIG. 1 is a diagram of a RF transmitter section 2 
that may be fabricated on a circuit board for use in a Wireless 
communications device (eg a cellular telephone). Trans 
mitter section 2 includes a discrete poWer detector circuit 4, 
a poWer ampli?er 6, and an antenna 8. An output of the 
poWer ampli?er 6 is applied to an input of the discrete poWer 
detector 4 through resistor-capacitor (RC) coupling. Diode 
D1 detects a poWer level of the input signal, and the discrete 
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poWer detector circuit 4 provides an output based on this 
indication at terminal Vout. Diode D2, Which is identical to 
diode D1, provides some measure of compensation for the 
temperature-varying response of diode D1. 

[0009] In this eXample, poWer detector 4 is constructed 
from numerous discrete circuit components including resis 
tors, capacitors, inductors, diodes, and an operational ampli 
?er. The requirement of a large number of discrete compo 
nents increases system assembly costs and may also prevent 
the use of such a detector in an environment Where circuit 
board space is restricted. Because of the inductive and 
capacitive values required by such a circuit, integration of 
discrete poWer detector 4 is not feasible. Additionally, this 
discrete method of poWer detection often requires additional 
temperature compensation and sophisticated calibration and 
softWare to obtain the accuracy and dynamic range needed 
for an application. 

[0010] As stated above, poWer detector circuits are com 
monly used to monitor the output signal levels of poWer 
ampli?ers. HoWever, discrete poWer detectors require a large 
number of discrete components on the circuit board and 
therefore increase the system cost. In addition, eXisting 
poWer detectors demonstrate poor detection accuracy due to 
temperature variations and therefore require complicated 
calibration, also increasing the system cost. Additionally, the 
operating temperature of a poWer ampli?er may be eXpected 
to vary over a range greater than 100° C. For such reasons, 
it has not been feasible to fabricate a poWer ampli?er and a 
poWer detector on the same integrated circuit. 

SUMMARY 

[0011] Given the constraints of siZe in modem electronics 
components, there is a need for a poWer detector and a poWer 
ampli?er formed on a single IC. Further, there is also a need 
for a poWer detector capable of compensating for the effects 
of temperature variations. 

[0012] Consistent With the principles of the present inven 
tion as embodied and broadly described herein, an integrated 
circuit according to one embodiment of the invention 
includes a poWer ampli?er and a poWer detector coupled to 
the poWer ampli?er. The poWer ampli?er is con?gured and 
arranged to receive an input signal and to produce an 
ampli?ed signal based on the input signal. The poWer 
detector is con?gured and arranged to detect a poWer level 
of the ampli?ed signal. In this embodiment, the poWer 
detector is also con?gured and arranged to output a tem 
perature-compensated indication of the poWer level. As 
described in particular embodiments as set forth herein, such 
temperature compensation may include receiving one or 
more compensation currents that are substantially propor 
tional to absolute temperature at least over an operating 
temperature range of the integrated circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The accompanying draWings, Which are incorpo 
rated in and constitute a part of this speci?cation, illustrate 
preferred embodiments of the invention and, together With 
the description, eXplain the objects, advantages, and prin 
ciples of the invention. In the draWings: 

[0014] FIG. 1 is a diagram of a RF transmitter section 
including a poWer ampli?er and a discrete poWer detector 
circuit; 
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[0015] FIG. 2 is a schematic diagram of a RF peak 
detector circuit; 

[0016] FIG. 3 graphically depicts the effects of tempera 
ture upon the relationship betWeen input signal voltage and 
output signal voltage of the peak detector of FIG. 2; 

[0017] FIG. 4 is a block diagram of an ampli?er and 
detector circuit according to an embodiment of the present 
invention; 
[0018] FIG. 5 is a block diagram of a RF transmitter 
section including an ampli?er and detector circuit according 
to an embodiment of the invention; 

[0019] FIG. 6 is a block diagram of an ampli?er and 
detector circuit according to an embodiment of the present 
invention; 
[0020] FIG. 7 is a block diagram of a compensation 
circuit; 
[0021] FIG. 8 is a schematic diagram of an inverting 

[0022] FIG. 9 is a schematic diagram of a poWer detector 
50 according to an embodiment of the invention; 

[0023] FIG. 10 is a schematic diagram of a compensation 
current source; and 

[0024] FIG. 11 graphically depicts the effects of tempera 
ture upon the relationship betWeen input signal voltage and 
output signal voltage of one implementation of poWer detec 
tor 50. 

DETAILED DESCRIPTION 

[0025] The folloWing detailed description refers to the 
accompanying draWings that illustrate exemplary embodi 
ments consistent With the present invention. Other embodi 
ments are possible and modi?cations may be made to the 
embodiments Without departing from the spirit and scope of 
this invention. Therefore, the folloWing detailed description 
is not meant to limit the invention solely to the embodiments 
described. 

[0026] FIG. 2 is a schematic diagram of a RF peak 
detector circuit. In the operation of this circuit, a sinusoidal 
input signal Vs is received at an input port 15. The base 
emitter junction of a bipolar junction transistor (BJT) Qa 
functions as a nonlinear rectifying element on the input 
signal Vs, thus converting the input sinusoidal signal Vs into 
a DC voltage signal. A current source I1 is provided, along 
With a hold capacitor Ca and a bias resistor R1. A BIT Qb, 
current source I2, and bias resistor R2 respectively match 
Qa, I1, and R1, providing a reference to ensure that an output 
voltage V0 is Zero When no signal is received at the input 
port 15. Information regarding the theory of operation of 
such a peak detector may be found in “LoW-poWer Mono 
lithic RF Peak Detector Analysis” by Robert G. Meyer, 
IEEE Journal of Solid-State Circuits, January 1995, pp. 
65-67. 

[0027] A peak detector as shoWn in FIG. 2, Which pro 
vides instantaneous peak values, has an inherently Wideband 
operation and loW poWer consumption. A relation betWeen 
the degree of droop over time and the values of I1 and Ca 
may be expressed as 
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[0028] Where At may be chosen to be approximately half 
of the period of the input signal Vs. While capacitor Cb may 
be matched to capacitor Ca, capacitor Cb acts to ?lter noise 
(eg as introduced by a poWer supply over Vcc and/or 
ground) from the reference potential, and its value may be 
chosen to suit a particular application or environment. If no 
poWer supply noise is expected, for example, capacitor Cb 
may be omitted. 

[0029] Unlike the discrete poWer detector circuit 4, the 
peak detector circuit of FIG. 2 is realiZable in monolithic 
form. HoWever, this circuit does not compensate for tem 
perature variations in environment. Therefore, under signi? 
cant temperature variations (eg as experienced during the 
operation of a poWer ampli?er), this circuit Will produce a 
range (in some cases, a Wide range) of output voltages at V0 
in response to an input signal applied to input port 15 and 
having a predetermined voltage level. 

[0030] FIG. 3 illustrates the effect of variations in tem 
perature on the output voltage level of the peak detector of 
FIG. 2. For example, FIG. 3 shoWs that an input sinusoidal 
signal With a peak value of 0.05 volt (V) Will produce an 
output (DC) signal of about 0.023 V at an operating tem 
perature of —30° Celsius HoWever, the same 0.05 V 
input signal Will produce an output signal of about 0.017 V 
at 30°, and about 0.012 V at 130°. Therefore, temperature 
variations may cause a signi?cant difference in the response 
of such a peak detector. 

[0031] FIG. 4 illustrates a block diagram of an ampli?er 
and detector circuit 100 according to an embodiment of the 
invention. In an exemplary implementation, circuit 100 is 
fabricated on a single integrated circuit, although in other 
implementations poWer ampli?er (PA) 16 and poWer detec 
tor 50 may be fabricated as separate devices. Ef?ciencies of 
a single packaging arrangement Will help in further reducing 
poWer consumption and the number of overall components 
required for the circuit. 

[0032] FIG. 5 is a diagram of a RF transmitter section 19 
that includes ampli?er and detector circuit 100. Circuit 100 
receives a PA input signal S10 (eg an input time-varying 
voltage signal) and produces a PA output signal S20 (eg an 
ampli?ed time-varying signal) as an output. The ampli?ed 
signal S20 is forWarded to an antenna 8 for Wireless trans 
mission. 

[0033] As shoWn in FIG. 4, PA output signal S20 is also 
inputted to poWer detector 50, Which detects voltage peaks 
in ampli?ed time-varying signal S20 and converts those 
peaks into a DC voltage output signal S30. Output signal 
S30, Which may be buffered by a driver 40 as shoWn, may 
then be used for automatic gain control and/or other trans 
mitter system housekeeping functions. (Driver 40 may also 
be used to modify the bandWidth of the poWer detector. For 
example, driver 40 may include a loW-pass ?lter.) As in the 
particular implementation shoWn, output signal S30 may be 
multiplexed With one or more other signals [eg by multi 
plexer (mux) 34] and/or converted to a digital signal [eg by 
analog-to-digital converter (ADC) 32] by a circuit 28 before 
being applied to a control function. Driver 40 may be 
fabricated on the same integrated circuit as ampli?er and 
detector circuit 100, on the same integrated circuit as circuit 
28, or as a separate device. In another implementation, 
circuits 100 and 28; or all three of circuits 100, 40, and 28; 
may be fabricated on the same integrated circuit. 
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[0034] Integration of power ampli?er 16 and power detec 
tor 50 reduces the overall poWer consumption and the 
external component count of RF transmitter section 19, 
thereby reducing its overall cost. PoWer detector 50 also 
achieves better detection accuracy than prior art detectors 
over temperature variations in transmitter section 19 (the 
particular implementation shoWn provides superior accuracy 
over the range of —30° C. to 130° C.). Such Widely varying 
temperatures can have a signi?cant impact on the accuracy 
of the output signals produced by prior art poWer detectors. 

[0035] FIG. 6 shoWs a block diagram of an implementa 
tion of poWer detector 50 of ampli?er and detector circuit 
100. In this implementation, a detecting circuit 100 receives 
PA output signal S20 and outputs a detection signal S110. A 
reference circuit 120 outputs a reference signal S120. Detec 
tion and reference signals S110 and S120 are inputted to 
compensation circuit 130. A poWer detector output signal 
S30 is de?ned by a voltage betWeen the output of compen 
sation circuit 130 and reference signal S120. 

[0036] FIG. 7 shoWs a block diagram of an implementa 
tion of compensation circuit 130. A compensator 210 
receives detection signal S110 and reference signal S120. 
From compensation current source 140, compensator 210 
also receives a compensation current signal S130. A poWer 
detector output signal S30 is de?ned by a voltage betWeen 
the output of compensator 210 and reference signal S120. 

[0037] FIG. 8 shoWs a schematic diagram of one imple 
mentation of compensator 210. In this implementation, an 
operational ampli?er (op amp) 220 is con?gured as a buffer 
(in this instance, an inverting ampli?er). In this particular 
implementation, the inverting ampli?er is con?gured for 
unity gain (i.e. R3 and R4 are equal resistances), although 
other resistive ratios may be selected in other implementa 
tions. Additionally, compensation current S130 is inputted to 
the inverting input terminal of op amp 220. 

[0038] FIG. 9 is a schematic diagram of one implemen 
tation of poWer detector 50. Input port Vi receives PA output 
signal S20, Which passes through an AC coupling capacitor 
Cc to detecting circuit 110. Detecting circuit 110 includes a 
bias resistor R(B1), a current source I(b1), a hold capacitor 
C1, and a BJT Q1. The base-emitter junction of BJT Q1 
functions as a nonlinear rectifying element on the input 
signal S20, thus converting the time-varying input signal 
into a DC voltage signal. Current source I(b1) may be 

implemented With a BJT of a ?eld-effect transistor The elements R(B2), I(b2), C2, and Q2 of reference circuit 

120 match the respective elements of detecting circuit 110, 
and reference circuit 120 provides a reference to ensure that 
a null voltage is presented betWeen detection signal S110 
and reference signal S120 When no peaks are detected on PA 
output signal S20. 

[0039] During operation of the implementation of poWer 
detector 50 as shoWn in FIG. 9, the time-varying signal S20 
is received at the input port Vi. Capacitor C1 is charged 
through transistor Q1 When Q1 is on and discharged through 
current source I(b1) When Q1 is off. Reference circuit 120 
establishes a reference voltage V2 on reference signal S120 
as an offset for the voltage V1 across capacitor C1 so that the 
difference betWeen V1 and V2 is proportional to the peak 
voltage value Vp of input signal S20. If the input signal 20 
is sinusoidal, then 
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[0040] Where VT=kT/q With T denoting the temperature in 
degrees Kelvin (K), k denoting BoltZmann’s constant (138x 
10'23 JouleZK), and q denoting the charge of an electron 
(1.602><10 Coulomb). As can be seen from the above 
equation, the output signal (V1—V2) is temperature-depen 
dent and hence the output accuracy is affected by tempera 
ture variations. In this implementation of poWer detector 50, 
compensation circuit 130 injects a proportional to absolute 
temperature (PTAT) current into compensator 210 to mini 
miZe these temperature-induced inaccuracies. 

[0041] With the aforementioned temperature compensa 
tion, assuming a sinusoidal input signal S20 With a peak 
voltage Vp, the voltage Vout on poWer detector output signal 
S30 may be expressed as: 

[0042] Where V3 is the voltage on the output signal of 
compensator 210. As the desired output is Vp, it is desirable 
to choose Icomp such that 

1cOmp=[vT ln \/(2nVp/VT)]/R4 (3) 

[0043] in order to minimiZe the temperature-dependent 
error. 

[0044] FIG. 10 illustrates an eXample of a PTAT current 
generator that may be used as compensation current source 
140 to generate compensation current S130. This circuit 
includes a capacitor C10, a current source I10, four BJTs 
Q11-Q14, tWo FETs Q20 and Q21, and a resistor having the 
value (2><R4). Current source I10 may be implemented using 
a transistor (eg a PMOS FET having its gate tied to 
ground). Field effect transistors Q20 and Q21 act as a current 
inverter, producing compensation current signal S130 by 
reversing the direction of the collector current of BJT Q12. 

[0045] In practice, PTAT current generators are designed 
to accommodate the requirements of a speci?c application. 
The PTAT current Icomp (and hence the temperature com 
pensation behavior of poWer detector 50) may be adjusted 
by changing a scaling factor In In the circuit of FIG. 10, the 
factor m de?nes a relationship betWeen the current densities 
of Q11 and Q12 (and betWeen the collector current densities 
of Q14 and Q13). In other Words, Jc(Q11)=m><Jc(Q12), and 
JC(Q14)=m><JC(Q13). In one method of implementation, the 
transistors Q11 and Q12 (and Q14 and Q13) may be fabri 
cated such that the ratio of their emitter areas is equal to the 
factor In In another method of implementation, the transis 
tors Q11 and Q14 may be fabricated as m individual 
instances of the transistors Q12 and Q13, respectively. 

[0046] Scaling factor m may be chosen in accordance With 
the eXpected dynamic range of input signal S20 (i.e. of peak 
signal VP) for optimiZed temperature compensation and high 
output accuracy (by Way of eXample, an eXpected dynamic 
range for a cellular telephone transmitter is about 30 dB). 
For instance, the factor m may generally be chosen to be a 
larger number for higher voltage level input signals and a 
smaller number for loWer voltage level input signals. If 
Icomp=(VT ln m)/R4, then 

[0047] Thus, by carefully selecting the scaling factor m for 
a given input signal poWer range, the output error VT ln 
x/(2s'cmzVp/VT) can be signi?cantly reduced. As an eXample, 
the eXtent of this error reduction is illustrated in FIG. 11. 
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[0048] FIG. 11 shows that When using the implementation 
of power detector 50 shoWn in FIG. 9, the amount of error 
due to temperature variations in an output signal resulting 
from a particular input signal poWer is signi?cantly reduced. 
When compared With the relationships shoWn in FIG. 3, the 
voltage variation in an output signal of the same signal level 
over the range of —30° C. to 130° C. is signi?cantly reduced. 
In this example, the factor m is equal to 2. 

[0049] Compensation current source 140 need not be 
implemented according to FIG. 10, so long as the error term 
in Equation 4 above is suf?ciently minimiZed for the par 
ticular application. A PTAT generator may be fabricated in 
CMOS instead, for eXample, and other more complicated 
PTAT circuits may also be used. In a particular implemen 
tation of ampli?er and detector circuit 100, a PTAT generator 
may already be available for use as compensation current 
source 140. For eXample, poWer ampli?er 16 may include a 
bandgap generator to provide a bias current, and bandgap 
generators are commonly based on PTAT generators. In 
practicing the invention, therefore, it may be possible to use 
a circuit used elseWhere as compensation current source 140. 

[0050] It may be desirable to choose the factor m for 
optimum error reduction at a particular temperature or input 
signal range. Alternatively, it may be desirable to choose the 
factor m for multipoint compensation (i.e. for optimum error 
reduction across a range of temperatures or input signal 
ranges). In a further implementation, several different 
instances of compensation current source 140 may be imple 
mented, With the sources being sWitchable into and out of 
compensation circuit 130 according to their predetermined 
suitability for a particular operating temperature and/or a 
particular input signal level or range. Such an implementa 
tion may be used to increase accuracy over the range and/or 
to eXtend the useable range. 

[0051] Although some emphasis has been placed on the 
invention’s applicability to Wireless transmission and Wire 
less telephones, the present invention is applicable to any 
other transmission system Where the detection of signal and 
or carrier poWer is necessary. Applications outside the 
transmission art are also contemplated, such as reception of 
radio transmissions. The invention may also be applied to 
other communications systems Where temperature-com 
pensable detection of a poWer level of an ampli?ed signal 
may be desirable, such as reception of data transmissions 
over ?ber optic communications links. 

[0052] The foregoing presentation of the described 
embodiments provides an illustration and description suf? 
cient to enable any person skilled in the art to make or use 
the present invention. This description is not intended to be 
exhaustive, and the invention is not limited to any precise 
form disclosed. Various modi?cations and variations are 
possible consistent With the above teachings or may be 
acquired from practice of the invention, and the generic 
principles presented herein may be applied to other embodi 
ments as Well. For eXample, other active devices such as 
FETs may be used in place of one or more of the B] Ts in one 
embodiment of the invention, and compensation currents 
other than PTAT currents may be received by and/or gen 
erated Within a poWer detector according to another embodi 
ment of the invention. Thus, the present invention as recited 
in the claims appended hereto is to be accorded the Widest 
scope consistent With the principles and novel features 
disclosed in any fashion herein. 
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What is claimed is: 
1. An integrated circuit (100) comprising a poWer ampli 

?er (16) con?gured and arranged to receive an input signal 
(S10) and to produce an ampli?ed signal (S20) based on the 
input signal, characteriZed in that the integrated circuit 
further comprises: 

a poWer detector (50) coupled to the poWer ampli?er and 
con?gured and arranged to detect a poWer level of the 
ampli?ed signal, 

Wherein the poWer detector is further con?gured and 
arranged to output a temperature-compensated indica 
tion (S30) of the poWer level of the ampli?ed signal. 

2. The integrated circuit according to claim 1, Wherein the 
poWer detector is AC coupled to the poWer ampli?er. 

3. The integrated circuit according to claim 1, Wherein the 
poWer detector comprises a detecting circuit (110) and a 
reference circuit (120). 

4. The integrated circuit according to claim 3, Wherein 
each among the detecting circuit and the reference circuit 
includes a nonlinear device, the tWo nonlinear devices (Q1 
and Q2) being matched devices. 

5. The integrated circuit according to claim 3, Wherein the 
detecting circuit includes a nonlinear device (Q1). 

6. The integrated circuit according to claim 5, Wherein the 
nonlinear device has at least one PN junction. 

7. The integrated circuit according to claim 4, Wherein the 
poWer detector further comprises a compensation circuit 
(130) con?gured and arranged to produce the temperature 
compensated indication of the poWer level of the ampli?ed 
signal. 

8. The integrated circuit according to claim 7, Wherein the 
compensation circuit comprises a buffer (210) con?gured 
and arranged to receive an output of the detecting circuit 
(S110) and a compensation current (S130) substantially 
proportional to absolute temperature over an operating tem 
perature range of the integrated circuit. 

9. The integrated circuit according to claim 7, Wherein the 
compensation circuit comprises an operational ampli?er 
(220). 

10. The integrated circuit according to claim 7, Wherein 
the Wherein the poWer detector further comprises a com 
pensation current source (140) con?gured and arranged to 
produce the compensation current. 

11. The integrated circuit according to claim 7, Wherein 
the compensation circuit receives a selected one of a plu 
rality of compensation currents substantially proportional to 
absolute temperature over an operating temperature range of 
the integrated circuit. 

12. The integrated circuit according to claim 11, Wherein 
the Wherein the poWer detector further comprises a plurality 
of compensation current sources con?gured and arranged to 
produce the plurality of compensation currents. 

13. Aprocess of poWer detection comprising receiving an 
input signal and, Within an integrated circuit (100), produc 
ing an ampli?ed signal based on the input signal, charac 
teriZed in that said process further comprises: 

Within the integrated circuit, detecting a poWer level of the 
ampli?ed signal; and 

Within the integrated circuit, producing a temperature 
compensated indication of the poWer level of the ampli 
?ed signal. 
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14. The process of power detection according to claim 13, 
wherein detecting a poWer level of the ampli?ed signal 
includes applying the arnpli?ed signal to a nonlinear device. 

15. The process of poWer detection according to claim 13, 
Wherein producing a ternperature-cornpensated indication of 
the poWer level of the arnpli?ed signal includes receiving a 
compensation current substantially proportional to absolute 
temperature over an operating temperature range of the 
integrated circuit. 

16. The process of poWer detection according to claim 15, 
Wherein producing a ternperature-cornpensated indication of 
the poWer level of the arnpli?ed signal includes receiving a 
detection signal. 

17. The process of poWer detection according to claim 15, 
said method further comprising, Within the integrated cir 
cuit, generating the compensation current. 

18. The process of poWer detection according to claim 13, 
Wherein producing a ternperature-cornpensated indication of 
the poWer level of the arnpli?ed signal includes selecting 
one among a plurality of compensation currents substan 
tially proportional to absolute temperature over an operating 
temperature range of the integrated circuit. 

19. A use of an integrated circuit (100) to output a 
ternperature-cornpensated indication (S30) of the poWer 
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level of an arnpli?ed signal, said integrated circuit cornpris 
ing a poWer arnpli?er (16) con?gured and arranged to 
receive an input signal (S10) and to produce the arnpli?ed 
signal (S20) based on the input signal, characteriZed in that 
the integrated circuit further comprises: 

a poWer detector (50) coupled to the poWer arnpli?er and 
con?gured and arranged to detect a poWer level of the 
arnpli?ed signal, 

Wherein the poWer detector is further con?gured and 
arranged to output the ternperature-cornpensated indi 
cation of the poWer level of the arnpli?ed signal. 

20. The use of an integrated circuit according to claim 19, 
Wherein the poWer detector further comprises a compensa 
tion circuit (130) con?gured and arranged to receive a 
compensation current (S130) substantially proportional to 
absolute temperature over an operating temperature range of 
the integrated circuit and to produce the ternperature-corn 
pensated indication of the poWer level of the arnpli?ed 
signal. 


