WO 02/ 103375 PCT/ US02/ 18963 | NTEGRATED POWER DETECTOR W TH TEMPERATURE
COVPENSATI ON BACKGROUND 1. Field of the Invention [0001] The invention
rel at es twodetessts ng a | evel of an anplified signal. Morecparsoz/essbar|y,
the invention relates to detecting signal levels in a comrunications
transmtter or receiver. 2. Background Information [0002] A power detector
is acircuit that receives a tine-varying voltage as an input signal and
outputs an indication of the power level of the input signal. For exanple,

a power detector may out vol t age si gnal has ol tage | eve
proporti onal t oINRE ,JDORSW%R.%I}E%& &Vﬁ‘ﬂ\ﬁ%@% or may be
used to detect the highest peak‘:\@i{ﬂ? dnpeak val ues of the i nput
signal. [0003] Power detectors are often us to nmonitor power anplifier
out puts. One comopn use of power detectors is to facilitate gain
adjustnments in automatic gain control anplifiers. A power detector used in
this capacity nonitors the signal outputted by the anplifier and indicates
the power |evel. The power |eve is used to adjust the
anplifier's gain accordingly. Sh@ﬁﬂggﬁﬁigﬁf’ may help to mnimze the
effects of undesirable changes in the anplifier's output signal |evel.

[ 0004] One ar.ea iFeMUfch: PO¥Miondet ector circuits are particularly useful

isin the field of wireless comunications. For exanple, a power detector

may be used in a code-division nmujtiple-acce CD¥A i rel WO 02/ 103375
PC}I/'/ US02/ 18963 801] The invention relates Ft)o detectgngsasleglel a% avnvllpli?ieg gfgnal

More particularly, the invention relates to detecting signal levels in a

communications transmitter or receiver.
2. Background Information

[0002] 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.

[0003] Power detectors are often used to monitor power amplifier
outputs. One common use of power detectors is to facilitate gain adjustments
in automatic gain control amplifiers. A power detector used in this capacity
monitors the signal outputted by the amplifier and indicates the power level.
The power level indication is used to adjust the amplifier’s gain accordingly.
Such control may help to minimize the effects of undesirable changes in the

amplifier’s output signal level.

[0004] One area in which power detector circuits are particularly
useful is in the field of wireless communications. For example, a power

detector may be used in a code-division multiple-access (CDMA) wireless



2 phone systemto ensure that the maxinumtransmtting power requirenments
are not exceeded. During transm ssion, the power detector converts the

out put pwaee/16f378 transmtting power anplifier into a DCPeolusayesdshi ch
may be used by other circuits to determ ne and/or adjust the transmtting
power. [0005] In practice, power detecjor circuits are used in a nunber of
different capacities and are available in a variety of different
configurations. One nethod of power detection uses the nonlinear
characteristics of a PN junction diode to detect the peak voltage val ues
of an i nput BiogasystemUerf istignitiethp marmymERAHRItHHGBAVesTCIIHBeNf at e out put

results b ecallz ?101t {k%ee(gh.o @m‘fl@q{aﬂ%ﬁgﬂoﬁ}éhggo@ﬁled(ll%ﬂ&] é’on%gﬁssf-hyo\ﬂgpu ,0
tenperature varrations. Even® 'mnor changes I'n the power detector's

operati ng enpovwepiie ftangmiytinpp@vea anglifier inte aMIC volpe! which nfey leased acy of its
out put. Consequently, for_a certain input signal power, changes in the
operating t eWpeheRiicaityo deterRs AT @diust ths raBS NG PSS al ter its out put
signal by up to 50%or nore. Stated differently, a single input signal

having a known inggpsval hagsee gwer WbdebioP 'REHEE aRUERELin $nARRES oPavi ng
significantly different voltage | evels depending upon the tenperature of

t he power dediffeteat caparitios tind aG0@G]1able GuREvaricts of diffesient avonb guratids.

transmtter Ssectian hat be fabrjcated on circuit argd.for use in
ool ese (bt o REVHEDNeaoh b he ol Felilli @ S T b trer
section 2 i nghstaRs d@oddl $6 T @&t PANE heald SloR@EO N valihdsC UF tard inputPeivasl. ampl i fier

6, and an antenna 8. An output of the power anplifier 6 is applied to an
i nput of theUnffosionaely, tosanetied asedices inachyigieg AUPES resulis -beadise ithor (RO

G serete poudPieidtubRbiss, Ao MUY et & ahBiel B hrBidl BT
i ndi cati on ahirog rdifhiges iWOtiE . podied diztdotbr’ swhpegdtirigs envd@nbiefa mdyohave a
significant impact on the accuracy of its output. Consequently, for a certain
input signal power, changes in the operating temperature 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 significantly different voltage levels depending upon the

temperature of the power detector circuit.

[0006] FIGURE 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
(e.g. a cellular telephone). Transmitter section 2 includes a discrete power
detector circuit 4, a power amplifier 6, and an antenna §. An output of the
power amplifier 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 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.



di ode D1, provides sone neasure of conpensation for the tenperature-

varyi ng response of diode DI. WO 02/103375 PCT/US02/ 18963 3 [0007] In this
exanpl e, wowenoxset ector 4 is constructed from nunmerous diPSTESOE18963 cui t
conponents including resistors, capacitors, inductors, diodes, and an
operational anplifier. The requirenent3zof a |large nunber of discrete
conponents increases systemassenbly costs and may al so prevent the use of
such a detector in an environnment where circuit board space is restricted.
Because of the ind ive and capacitive values required by such a circuit,
integration of di @56@0@ tBB\ﬁé?mHE’t B‘&‘f’ﬁrd%?"?%r %Fo?sg‘élﬂeglc%@m BEAFOYdnal |y,
this discreg; thad: I ONs €, LI I g I

t enper at ure &lgcé%e%gg%i%ggﬁgn tigﬁ]‘?‘g% g%%sgé ’c%p?lﬁ?d;%’ilgﬁug%g’ glg?%haﬁvare to
obtain the aadcar ogeyataond! ayphfitrc Tlengpguineseedifolargmmuppdriafatiscoste [ 0008] As
stated above, power detector ({:i rcui t% are comonl Y4 used to_, noni %or t he

out put si gnafORAPEN'S TRFeRSEREYSIEIBRSCDLY Costs PRfePaY alsgirieyeat thepite

detectors reguhr£ddetdf 96 AWHRSonREndvdefeetifasOBPRAaDhS AN rdshRidd. F cui t
board and therefore increase the systemcost. In addition, existing power
detectors déemenst ohtle poloetivetet cipasitivecyaleasyreduised bytwalper eiranite

vari ations an her re require.conplicate al.i.brati | sg .i ncreasi ng
the system CIBgelg?a 10}3\(1%{ &is%rﬁgl el ?lle e‘%‘e?‘dﬁ ir}?g fg%sfﬁ}%r d%%‘ﬁgb%@ya%%mer
anplifier neysdgeexp@olest pb@e AepcOBNE oftdn M RGGigesy heBtional tBAPerkide C. For
such reasons, it has not been feasible to fabricate a power anplifier and
a power det eeoEengaionhand aspphistipatedr eplibertionr and t sofiaare 2io1 obys the

PCT/ US02/ 189a@§'

raéy and dynamic range needed for an application.

[0008] As stated above, power detector circuits are commonly used to
monitor the output signal levels of power amplifiers. 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 amplifier may be expected
to vary over a range greater than 100° C. For such reasons, it has not been
feasible to fabricate a power amplifier and a power detector on the same

integrated circuit.



SUMMARY [0009] G ven the constraints of size in nodern electronics
conponents, there is a need for a power detector and a power anplifier
formed owoa28033g8e I C. Further, there is also a need for PaTOEI896®t ect or
capabl e of conpensating for the effects of tenperature variations. [0010]
Consi stent with the principles of the present invention as enbodied and
broadly described herein, an integrated circuit according to one

enbodi ment of the invention includes a power anplifier and a power detector
coupled to the power anplifier. Th&mﬂ)@ml ifier is configured and
arranged to receive an input signa produce an anplified signal
based on the input signal. The power detector is configured and arranged
to detect a powefoboNVEiveRl thbe caRtaidit edrsispRalin IRoddthS a¥RegicEeNnt, the
power detector is also configured and arranged to output a

t enper at ur e- conenstat thereiindineed fooa powkr détectpnansra paverlamphifieritosmed bed i n
parti cul ar enbodir\ré?n 1,tget forth _herein such te(i%eratureblco ensation
may i ncl ude Pe&ét eh£16'0 UrRET, there s 80 A ASed £9r fhPRYeT d5iRCLon GRREPIS

subst anti al | sonRicaRAmii foF ke cffects b BimeatuleaABBidisUr € at | east over an
operating tenperature range of the integrated circuit. BRI EF DESCRI PTI ON
OF THE DRAW NGS [0011} The acconpanyi ng draw ngs, which are incorporated in
and constitute al0830% Censistents withelief pergipleh, of; they ptesenteinyeriqay 2ad

enbodi ment s 8%%&;%21 éf‘tyl%%lggﬁgscgﬁgd hg%%gtsagg#te?i‘ﬁ{éa &&ﬁit%é&ﬁfn%&j);& e €Xplain

t he objects, ages, r'nci e invention. e draw ngs:
[0012] FI G dmbaliment cfghamvehtien eludeanpowet anplféatandm povedr ddieogra power
anplifier and a di screte power t ect,IQr circuit; WO 02/103375

PCT/ US02/ 189%apled to the power amplifier. The power amplifier is configured and

arranged to receive an input signal and to produce an amplified signal based
on the input signal. The power detector is configured and arranged to detect a
power level of the amplified signal. In this embodiment, the power detector is
also configured and arranged to output a tempefature—compenéated indication
of the powef level. As described in particular embodiments as set forth herein,
such temperature compensation may include receiving one or more
compensation currents that are substantially proportional to absolute
temperature at least over an operating temperature range of the integrated

circuit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings, which are incorporated in and
constitute a part of this specification, illustrate preferred embodiments of the
invention and, together with the description, explain the objects, advantages,

and principles of the invention. In the drawings:

[0012] FIG. 1 is a diagram of a RF transmitter section including a

power amplifier and a discrete power detector circuit;



5 [0013] FIG 2 is a schematic diagramof a RF peak detector circuit;
[0014] FIG 3 graphically depicts the effects of tenperature upon the
rel ati onswop2hetsneen i nput signal voltage and out put si gn&CTxsbr/agye3 of t he
peak detector of FIG 2; [0015] FIG 4 is a block diagramof an anplifier
and detector circuit according to an g£nbodi ment of the present invention;
[0016] FIG 5 is a block diagramof a RF transmtter section including an
anplifier and detector circuit according to an enbodi nent of the invention;
[0017] FIG 6 is a block diagram of an anplifier and detector circuit

according to an dRBb¥i R i sehiaalic dagmm phy &Ftneak detledongfcwi G 7 is a

bl ock di agram of a conpensation circuit; [0019] FIG 8 is a schematic

di agram of an i nvfggi&]rﬂ@%ﬂé&)ﬁieéuy 19080 knd b ctdof %enﬁ;ée%ag%ew%t%qhéi agram of

a power detector accor t o “an "'enbodi nent of t ion; [0021]
FIG 10 is achktiheship betwdemgmpansighal vobagepedsatpus signak vadnge ofthapeak and

[ 0022] FIGpdll r aphi %Iy depicts the effects of tenperature upon the
rel ati onshi %?Wg%ﬁg ut signal voltage and out put signal voltage of one

i npl ementati on of power detector 50. WD 02/103375 PCT/ US02/ 18963 6

DETAI LED DESCRI PTio0hb 119072 3] is Thslob® divin &f dataahd18kr d88 @eleblot @itciief ers to
the acconpanying drawings that illustrate exenplary enbodi nents consi stent

wi th the presseonding taiaembodiment B thedntsenl ineenti®nar e possi bl e and
nodi fications may be nmade to

[0016] FIG. 5 is a block diagram Qf a RF transmitter section including

an amplifier and detector circuit according to an embodiment of the invention;

[0017] FIG. 6 is a block diagram of an amplifier and detector circuit

according to an embodiment of the present invention;
[0018] FIG. 7 is a block diagram of a compensation circuit;
[0019] FIG. 8 is a schematic diagram of an inverting amplifier;

[0020] FIG. 9 is a schematic diagram of a power detector 50 according

to an embodiment of the invention;

[0021] FIG. 10 is a schematic diagram of a compensation current

source; and

[0022] FIG. 11 graphically depicts the effects of temperature upon the
relationship between input signal voltage and output signal voltage of one

implementation of power detector 50.



t he enbodi nents w thout departing fromthe spirit and scope of this
invention. Therefore, the followi ng detailed description is not neant to
limt thewoiopmeasrs on solely to the enbodi ments descri bed. PCOOBRA}/19965URE 2
is a schematic diagram of a RF peak detector «circuit. In the operation of
this circuit, a sinusoidal input signad Vs is received at an input port
15. The base-emtter junction of a bipolar junction transistor (BJT) Qa
functions as a nonlinear rectifying elenent on the input signal Vs, thus

converting the input sinusoid ' ' DC vol tage signal. A
current source 11 is provi de]gﬁlrélﬁf%)wpgﬁhﬁp@ capacitor Ca and a bhias
resistor RL.. A BJT Qb, current source 12, and bias resistor R2 respectively
match Qa, 11, andqofi3] THeoMIdv dethi@fdedeRBGMidnOrefdlS 6 thel Ab2bmPinydkid put
voltage Vo is zero when no signal is received at the' input port 15.

| nf or mat i on drewings dhatgillpsizate seemnplanf eovpedimentncapsistont il Peanewat ect or may

be found in._"Lownp, r nel | thi t . LS Robert G
Meyer, | eeeYaRoREPHHEf G%P&E{-eéﬂa %E{gﬁsﬁ’gﬁté’%&gﬁmﬁ{a\f}ﬁ%?@q%‘é@é 1§hpa|f)11.£’)¥‘%35- 67.
[0025] A pealie 8@bedinRhtsasitlsdi® depdrtindfr&dREe gpirivimditops of indeimventivat ant aneous
peak val ues, has an inherently w deband operation and | ow _power

consunpt i on.Therefareatthe nfobewirge sletared qlegprations i mebpmeandy tor ligt 4h% t he

val ues of |1 : /dt = -11/Ca or AVo = -1 1At/ Ca,
where At nag/mgéeh 8%2@&0??%@2%%?%%3rgg?céﬁg&half of the period of the input
signal Vs. Wiile capacitor Cb may be matched to capacitor Ca, capacitor Cb
acts to filter ndPOMJHGIRES? iintar schenetc bdiagrapowkra Rlfppeak detectok/cc and/ or
WO 02/ 103375 PCT/ USQ2/ 18963 } 1.(aro.und from.tdhle retferep%e.soot ent& al, and
its val ue rTé‘S],rCB]é é’.ﬁ)e{ Ogd) ﬂ: %‘CII'CUI , 4 Sinusoldal mput signa S 1S receive :

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 12, and bias resistor R2 respectively
match Qa, I1, and R1, providing a reference to ensure that an output voltage
Vo 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 Monolithic RF Peak Detector Analysis" by Robert G. Meyer,
IEEE Journal of Solid-State Circuits, January 1995, pp. 65-67.

[0025] A peak detector as shown in FIGURE 2, which provides
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
dVo/dt =-I1/Ca or AVo =-I1At/Ca,

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 filter noise (e.g. as introduced by a power supply over Vcc and/or



particul ar application or environment. If no power supply noise is
expected, for exanple, capacitor Co nmay be omtted. [0026] Unlike the

di scret e wowenoxes ector circuit 4, the peak detector cir ®@airtuset/19635URE 2
is realizable in nmonolithic form However, this circuit does not
conpensate for tenperature variations n environnment. Therefore, under
significant tenperature variations (e.g. as experienced during the
operation of a power anplifier), this circuit will produce a range (in sone

cases, a w de range) of output voltagles at Vo in response to an input
signal  appl $emdJromghe pisrance pogrbaly a04 Mg ‘RIS WaAB s HOMUIABIt dge | evel .

[0027] FI QU j : S ; 5 {SPAVETH -\ kel i€ RELALILr e on the
out put vol t%ééﬁdé{i}]eﬁ%?ﬁ%(ﬁeo%ea I%E;él.g%:tfgrnoo@ FI &J%%§fl Igolrg egacﬁébl’e, FI GURE
3 shows t hatfoasxdnypetcapacites Gbdaby ¢ gmatedwi t h a peak value of 0.05 volt (V)
wi || produce an output (DC) signal of about 0.023 V at an operating
tenperature of - | Si C) .. However, the sane .0.05 V input signal wll
produce an out pu'?[%g n‘jphl%f ghﬁ_b‘g%ﬂret@.pﬁfpff getg{:togﬁ%rmﬂgéi g‘ﬁ&?f’jg_gl.e@'f?rv at 130.
Therefore, topRATGIGURNER AUbANILRBY Heibenid fomsNHdweBE, thisfciengnce in the
response of such a peak detector. [0028] FIGURE 4 illustrates a bl ock

di agr am of adpeampt icoipensatedfor demperpivwre yprgions inGoviaewoedi nhhereforn

enbodi nent of the.invention. In an _exenplary inmplenentatiQ circuit 100

i s fabricat e'ﬂmt(% SIEUHGY SICMRPEYIS ¥ aug}q;r) C(gigf %a %%65158%1% u’gtf%et ©

i npl ement at | §isatRAVET a PFPlet fablifieFAthid Giraie vaDWebduoded egiger(ibomay be
fabricated as separate devices. Efficiencies of a single  packaging
arrangenent ¢S angids g pfiavirut veHeagasiy Yo lteFesponss Ufmshi iBRutasignal t he nunber

o over oty SHBERRC SO SO DGR PR ST 15 2

detector circuit 100. Crcuit 100 receives a PA input
[0027] FIGURE 3 illustrates the effect of variations in temperature on

the output voltage level of the peak detector of FIGURE 2. For example,
FIGURE 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
temperature of —30° Celsius (C). However, the same 0.05 V input signal will
produce an outpuf signal of about 0.017 V at 30° and about 0.012 V at 130°.
Therefore, temperature variations may cause a significant difference in the

response of such a peak detector.

[0028] FIGURE 4 illustrates a block diagram of an amplifier 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 amplifier (PA) 16 and power
detector 50 may be fabricated as separate devices. Efficiencies of a single
packaging arrangement will help in further reducing power consumption and

the number of overall components required for the circuit.

[0029] FIGURE 5 is a diagram of a RF transmitter section 19 that
includes amplifier and detector circuit 100. Circuit 100 receives a PA input

signal S10 (e.g. an input time-varying voltage signal) and produces a PA



signal S10 (e.g. an input tinme-varying voltage signal) and produces a PA WO
02/ 103375 PCT/ US02/ 18963 8 output signal S20 (e.g. an anplified

ti me-var ywog2403mnal ) as an output. The anplified signal $82@/use2/issmnar ded
to an antenna 8 for wireless transm ssion. [0030] As shown in FIGURE 4, PA
output signal S20 is also inputted to power detector 50, which detects

vol tage peaks in anplified tine-varying signal S20 and converts those
peaks into a DC vol tage out put signal S30. Qutput signal S30, which may be
buffered by a driver 4Q as shown, may then be used for autonmatjc gain

control and/S{PWishgral S28{e:& % @Ppkifisd dme- FNeEIRER Ny MuAeProndhe (Driver 40
may al so be - 11Q.: kbhy:d | t r. For

exanpl e, dr iWﬂfg%%%%%sufg@%&m%%%g% iglf?I:‘?’. @é%rstr?ﬁh?é%%%barti cul ar

i npl enent ati on shown, output signal S30 nmay be multiplexed with one or
nmor e ot her si gnal [90B@] 4s shywmin FIGUREK e, PAnokput3sdgnal 8Adioalscmpuded ed to a
digital signal [e.qg.. b al og-to-digital converter (ADC). 32] .by a circuit
28 before bePrRy ﬁ%efeéér%@’ g’?’?‘i@n‘?‘?t?ﬂtsgf’milﬁﬁks 5(?@8]&@%21%73}36 fabri cat ed
on the same JipM.eqat & chdverts th@s RARd iifthb&f DAINdolRIeesitpt sibkg W0, 100, on
the same integrated circuit as circuit 28, or as da separate device. In

anot her i npl@utpnt signad$30civhishimay hobuffed bBa dsivenf® as praven, afiayctherui t s 100,
40, and 28;. ma a: fabr'tcatted on thetsgma d'/nte r at E% cirtcuig. e%19031]
Integration B BhefTarBioiais, 8 ARSbWEIY Yot BE o BYUFE LT t he
overal | powsioussRepiiipt Fuiatiamd t {Miwxt £0 Nahy GO BRE DEedC @i Nhodify thE
transmtter section 19, thereby reducing its overall cost. Power detector
50 al so achraageidthef the paresraletecion. Fioe graeRic: draver APirery Mekudgadavt ors over

tenperat ure varkalions :i tmﬁ e q ( i
i npl enent at il%ag£ h@%ﬂ' \M%ﬁﬁirlg}ﬁ es gaurtﬁltéﬂegr?e %g%lggg %%‘8“’0‘%/”2@ tItg %égfr%#glga}éf -30 Cto
130 Q Such be multiplexed with one or more other signals [e.g. by multiplexer (mux) 34]

and/or converted to a digital signal [e.g. 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 amphfler 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.

[0031] Integration of power amplifier 16 and power detector 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 significant impact on the accuracy of

the output signals produced by prior art power detectors.

[0032] FIGURE 6 shows a block diagram of an implementation of
power detector 50 of amplifier and detector circuit 100. In this

implementation, a detecting circuit 100 receives PA output signal S20 and



wi dely varying tenperatures can have a significant inpact on the accuracy
of the output signals produced by prior art power detectors. [0032] FIGURE
6 shows awbloeads3ds agram of an inplementation of power derettusn2/EI6Hf
anplifier and detector circuit 100. In this inplenentation, a detecting
circuit 100 receives PA output signal 620 and WO 02/103375 PCT/ US02/ 18963

9 outputs a detection signal S110. A reference circuit 120 outputs a
reference signal S 120. Detection and reference signals S110 and S 120 are

inputted to conpensation circ t 130. A power detector out ut signal S30
is defined PRI guletesten sisntle fsf?tff‘ﬂ\ﬁ? befswé&?ﬁ&%t% BICIERPELTt 130 and

reference S's@%ﬁl §1§c}2@3et4c99§%11d Féﬁéﬁ&; Zlgﬁm\em@ aah%q&o%@g{;ﬁ&bmo an

i npl enent at i ensation circult conpensat or 210 recei ves

det ecti on sugmqienﬁmibﬁ cuaund 13@f Armvee dsiegﬂmabu@utlﬁ@nalFSB@ms defimpdriyat i on
current sourc g&‘?"’ ensator. 210 al so recelv a co%ensatl on current
si gnal 5130.YoAa8% ee’&i Gyt %qo&eﬁengthaqlrcggol A JEfETenFC B! ol t age
bet ween t he @upput of conpensator 210 and reference signal S 120. [0034]
FI GURE 8 shows a schematic diagram of one inplementation of conpensator
210. In this inplenentation, an operational anplifier (lop amp) 220 is
configured as a HOPIHFIGURE i shawsse diesk, diagrannwérani implementatiane§ . In  this

particul ar gl ehERCRLhomy 150 o AYSIOLIG APIELEL SNt aps ey for uni ty

gain (i.e. equal ances resistive

ratios may 4@ sekeatedsipiul OSNEY. | MbLMebhpthaisn Adehinti sovadd Y140,
conpensation current S 130 is inputted to the inverting input term nal of
op anp 220. qoowssatqr ZArpsamreceives %emﬁﬁtsa%orwﬂ&gqnéﬁagaﬂ - PpP¥ERENt at i on of

detector output signal S30 is defined by a voltage between the output of

compensator 210 and reference signal S120.

[0034] FIGURE 8 shows a schematic diagram of one implementation
of cbmpensator 210. In this implementation, an operational amplifier (op
amp) 220 is configured as a buffer (in this instance, an inverting amplifier). In
this particular implementation, the inverting amplifier is configured for unity
gain (i.e. R3 and R4 are equal resistances), althoﬁgh other resistive ratios may
be selected in other implernentations. Additionally, ‘compensation current

S130 is inputted to the inverting input terminal of op amp 220.

[0035] FIGURE 9 is a schematic diagram of one implementation df
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(bl), 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(b1l) may
be implemented with a BJT of a field-effect transistor (FET). 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



power detector 50. Input port Vi receives PA output signal S20, which
passes through an AC coupling capacitor Cc to detecting circuit 110.

Det ecti ngwoarneisr:s 110 i ncludes a bias resistor R(Bl), a ®GTrEsnt/1896ur ce

I (bl'), a hold capacitor G, and a BJT QL. The base-emtter junction of BJT
QL functions as a nonlinear rectifying elenment on the input signal S20,
thus converting the tine-varying input signal into a DC vol tage signal.
Current source I (bl) may be i npl enented with a BJT of a field-effect

t i st FET Th | f
e S o ﬁéf%ﬁ@ﬂﬂ%ﬂ?tgga Aea pl Voot e hted dieshea tedtion e $0- C and
rof erence” cigy indlARi@Viiden S190,AG 10375 RETANSR 44968 oulh ef or ence

to ensure that a null voltage is presented between detection signal S110
and ref erencegmsil §@l S120 when no peaks are detected on PA output signal
S20. [0036] During operation of the inplenmentation of power detector 50 as

shown' {1 Fl GRE Sops Bl oudlndy ' 34 ARALe SRl ol SSEL VB e T nout

port Vi. Capacit hrou rans I's on and

di scharged tdab@yah RRGURENY, tﬁ@uh@evalrﬁlbg)slgﬂalem@k reGeivdd at tlRefrpuepse circuit
120 establishes a refer ence vol tage V2 on reference signal S 120 as an

of fset for tYe GappeitgieClisacharsed Supnahi trapsister & whse @hds 0¥ ped ence
bet \Vl | t
et ween %h}%gh ‘T{hrog Qﬁ{&l't éeof(Bl)t\Qﬁelpg?ifs J! R@%?en‘é? fyr‘ék]}}/@z@ i npuIo _

si gnal S20. I'S” si nusoi dal',
VT In /( 27E\épfa‘bﬂliahesheeﬁréwf5e vokﬁ@eq\fﬁv\m k'efé&edmmgmahglmes sreoffest Mnihe in

Joul o1 Ky ar¥STaSeINH AT ERRIOE oY CarfiGFetes Bvedd 30z Y840
Coul onb) . As,636HiBfa1 56 GHe HEAMVEIRGARAYE Y, of input signal S20. If the input

signal 20 is sinusoidal, then
(1) V1-V2=V,~ Vrln V2aV,/Vy)

| where V1 = kT/q with T denoting the temperature in degrees Kelvin K), k
denoting Boltzmann’s constant (1.38 x 10 Joule/K), and q denoting the
charge of an electron (1.602 x 107" Coulomb). As can be seen from the above
equation, the output signal (V1 — V2) is temperature-dependent and hence the
output accuracy is affected by temperature variations. In this implementation
of power detector 50, compensation circuit 130 injects a proportional to
absolute temperature (PTAT) current into compensator 210 to minimize these

temperature-induced inaccuracies.

[0037] With the aforementioned temperature compensation, assuming
a sinusoidal input signal S20 with a peak voltage V), the voltage Vout on

power detector output signal S30 may be expressed as:
(2) Vout=V2-V3=[V,-Vrln \ (2nVy/V1)] + (Icomp x R4)

where V3 is the voltage on the output signal of compensator 210. As the

desired output is V, it is desirable to choose Icomp such that



equation, the output signal (VI - V2) is tenperature-dependent and hence
the output accuracy is affected by tenperature variations. In this

i npl enentwDioen033ed power detector 50, conpensation circui PCIABGIYIIeEts a
proportional to absolute tenperature (PTAT) current into conpensator 210
to minimze these tenperature-induced;inaccuracies. [0037] Wth the

af orenenti oned tenperature conpensation, assum ng a sinusoidal input
signal S20 with a peak voltage Vp, the voltage Vout on povver det ect or

out put signal S30 may be ex\{%gsed as: (2) Vout = V2 - [Vp - VT In

' (21 EVp/ VT) 13> (Iléglﬁip#[\ﬁzﬂ)l Y&V¥R4s t he vol tage on the out put signal of
conpensator 210. As the desired output is Vp, it is desirable to choose

| comp such t 14502 (3) lconp VT In

| (27CVp/ VT) 151%3‘1"‘.\9?0 %ﬁ‘é‘é@%@é%gﬁgrrn ze é%)%%e}rtrgég’%ture depende%t error.

[0038] FIGURE 10 illustrates an exanple of a PTAT current generator that
may be used as cdOpRSISEIGIERE dQilesttates auresempl®ftad ¥henaes geoantoensat i on
current S130, This circuit includes a. capaC|tor Cl0 %Pc rrent source 110,

four BJTs QURalQMAsY Ry Beds W ptPaR@sedon GiHgnG $o8est ha¥PWHE he val ue

(2 x R4). CdngRhsRRY &eredd 915RY TRR dlﬁBJtQH@ﬂ&&da B§jabBorC 10, 20gtgt or (e. 9. a
PMOS FET having its gate tied to groun . Field effect transistors 0 and

Q@1 act as asoumerﬁﬁt fourvBiTeQ11p0 ﬂut:\i/@d‘%n@éﬂsﬁ@ml QRl, and pegsisiof gnal S 130

by reversin irecti t ecto ur rent. [0039] In
practice, P &‘Peﬁf g@ 4?0?“51 TS e S UL gé?e%‘aif §e lgg%g%tega%ngc% !
requirement Str@i‘s,lseorsqaegmaf PRIGH BIETC RAVied) .ltsTga@e BEATo QuisuRIpt 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

Ql2.

[0039] In practice, PTAT current generators are designed to
accommodate the requirements of a specific application. The PTAT current
Icomp (and hence the temperature compensation behavior of power detector
50) may be adjusted by changing a scaling factor m. In the circuit of FIGURE
10, the factor m defines a relationship between the current densities of Q11
and Q12 (and between the collector current densities of Q14 and Q13). In
other words, Jci1) = m X Jc©12), and Jeis) = m X Joiz). In one method of
implementation, the transistors Q11 and Q12 (and Q14 and Q13) may be
fabricated such that the ratio of their emitter areas is equal to the factor m. In
another method of implementation, the transistors Q11 and Q14 may be
fabricated as m individual instances of the transistors Q12 and Q13,

respectively.

[0040] Scaling factor m may be chosen in accordance with the
expected dynamic range of input signal S20 (i.e. of peak signal V,) 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 7 may generally be chosen to be a



| conmp (and hence the tenperature conpensation behavior of power detector
50) may be adjusted by changing a scaling factor m In the circuit of

FI GURE 1WQ oehes3fact or m defines a relationshi p between t RETAEN2/ 8963
densities of QL1 and QL2 (and between the collector current densities of
Q4 and QL3). In other words, JC(QL1)I12= m X JC(Ql2), and Jc(Ql4) = mX
JC(QL3). In one nethod of inplenentation, the transistors QL1 and QL2 (and
QL4 and QL3) may be fabricated such that the ratio of their emtter areas

is equal to the factor . ln not her .met hod of i nppl enentation,. the
transistors loiid HH@%@@%eﬁgglwfgﬁ FY<L RS S’%%%ainﬁ%i S\‘??r%ﬁﬁpulirlﬁ%r_tfgﬁces of the
transistors 1Qkdr dthglel in?ﬁﬁﬁgﬁls.vﬂﬁé’omﬁ QQ¥0)n myRUl gnf actor in may be
chosen in accordance with the expected dynam c range of input signal S20
(i.e. of peak signal Vp) for tijnzed tenperature conpensation and high
out put accur@ey (g¥9uﬁﬁa pofVTlékggfﬁﬂé{p/‘éﬁ expect ed dynami c range for a
cellular tel ephone transmtter is about 30 dB). For instance, the factor

in m ener : 2 | arger
nunbe?/ 19 or h% %‘rjpgaorﬁﬁglggglle%@nﬁ F%ﬁ%@gg%naﬁggg%ggﬁ is@gﬁlé?ﬁﬁ%‘n%%r forg

| ower vol t agengevied ontppidrrai Gkl S(2nkfVy/¥ajrparcbd MEnificant)y fdncddheds (4) Vout =
Vp - VT In "J(2 JtoRVp/ VT) Thys, by carefully selecti caling factor
ng for a gi vaé‘t("FXiaH’gPﬁ% tlgfied‘ﬁ togﬂ%?rr%rra%&on%%lug{ﬁtgﬁp lﬂ%ﬁ#ﬁ\lﬁ' I n °

| (2ni n2Vp/ VT) can be significantly reduced. As an exanple, the extent of
this error rEdUCtl'r?GWl]' BIGURESET 3h&Ws itRat FiviiREsihE- the OBdbldmEdtéddREol 1 shows

that when using the inplenentation of ower detector 50 shown in FlI GURE 9,
t he amount ofovearr detecioe 0o shewrpiar G & i the | aneunt nofapront Bigt t&i gnal

resulting f rtggpgrapu% tv'a%gtlignrs i nUtoutput signal resulting from a particular input

signal power is significantly reduced. When compared with the relationships
shown in FIGURE 3, the voltage variation in an output signal of the same
signal level over the range of —30° C to 130° C is significantly reduced. In this

example, the factor m is equal to 2.

[0042] Compensation currenf source 140 need not be implemented
according to FIGURE 10, so long as the error term in Equation 4 above is
sufficiently minimized for the particular 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 implementation of amplifier
and detector circuit 100, a PTAT generator may already be available for use as
compensation current source 140. For example, power amplifier 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.

[0043] 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



signal power is significantly reduced. Wen conpared with the rel ationships
shown in FIGURE 3, the voltage variation in an output signal of the sane
signal | ewelo2aeasrsthe range of -30 Cto 130 Cis significacrivsorestexed. |In
this exanple, the factor mis equal to 2. [0042] Conpensation current
source 140 need not be inplenented aqgording to FIGURE 10, so long as the
error termin Equation 4 above is sufficiently mnimzed for the
particul ar application. A PTAT generator may be fabricated in CMOS

i nstead, for exanple, and other nore conplicated PTAT circuits may al so be
used. In a pREUEREY| GFor| YN AEIOBD R EMEENY fEMRSTatuLes doid SRE 18Nk 1 cui t

100, & PTAT Q5RS1A U Wuhde3idifndiah] aBlaf g Aaafamersal | on

current source ) exanpl e, “power anpl i I'ncl ude a bandgap
gener at or t ccopipevsai@nauheatssoatterlditmayadindede@pd, gatiethatsonses beirg conmonl y
based on PTAT ,gﬁner ators. In prgcti cing the invention, therefore, it may
be possi bl e gichaRieaingg 2ad; put,g cPOE}Pg’é%H@FeCI%%“tcé%e%E%‘idi% o dB¥f ent source

140. [0043] LtadimyniR& d6RitiRR! forl 8 U@?R&ﬁ& b @raiiﬁ;rgtt%PéPawé ABIdrnym error
I ture or input s

reduction at® a particular tenpera gnal range. Alternatively,
it may be desticwddliepiteignablesel darlrendeacdush amimplementatiopanayt becoepémsat i on
(i.e. for WD 02/103375 PCT/ US02/ 1896 13 o éi nmum er.ror reduction across a
range of tenPEFAICACELAGY OYH Hift PP Ay OF tPQﬁETB yhe ysganle Fanepher

i npl ement ati on, several different instances of conpensation current source

140 may be inpl enpoafdaliibich ddne sAPRGRShACHEE plavdd ehald envenfieh’and out of
conpensation circuit 130 according to their redetermned suitability for

a particul arappiestakiyntp ételees dranpmisgien/ xd wirclesy delephones.i thgupresangnal i evel
or range. S%%Uerﬁf&niiwllp?m% Y Lﬂﬁotﬁ&ytr&gnﬂ&ﬁ)% sgfg)cem 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-compensable detection of a power level of an amplified signal
may be desirable, such as reception of data transmissions over fiber optic

communications links.

[0045] The foregoing presentation of the described embodiments
provides an illﬁstration and description sufficient 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 modifications 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 embodiments as
well. For example, other active devices such as FETs may be used in place of
one or more of the BJTs in one embodiment of the invention, and
compensation currents other than PTAT currents may be received by and/or
generated within a power detector according to another embodiment of the

invention. Thus, the present invention as recited in the claims appended



i ncrease accuracy over the range and/or to extend the useabl e range. [0044]
Al t hough sone enphasis has been placed on the invention's applicability to
Wi rel ess wpanam3zsi on and wirel ess tel ephones, the presenPCTIUNEMISDN i S
applicable to any other transm ssion system where the detection of signal
and or carrier power is necessary. Appl4 cations outside the transm ssion
art are also contenpl ated, such as reception of radio transm ssions. The
invention may al so be applied to other comunicati ons systens where

t enper at ur e- conpensabl e detection _of a power |evel of an anplified signal
may be desi ri¥Beie, 1s 4R ageorfed dist ifeshscops cantistaMsYHE dho pengdles apdper opti c
conmmuni cat i } . : : L presentation of the described
enbodinentsqgéfgﬁggﬁ?(gﬁﬁéﬁkgggﬁg%ggﬁggﬁgghescription sufficient to enable
any person skilled in the art to nake or use the present invention. This
description is not intended to be exhaustive, and the invention is not
limted to any precise form disclosed. Various nodifications and
variations are possible consistent with the above teachings or may be
acquired frompractice of the invention, and the generic principles
presented herein nmay be applied to other enbodinents as well. For exanple,
ot her active devices such as FETs nay be used in place of one or nore of
the BJTs in one enbodi ment of the invention, and conpensation currents

ot her than PTAT currents nay be received by and/or generated within a
power detector according to another enbodi nent of the invention. Thus, the
present invention as recited in the clains appended WO 02/ 103375

PCT/ US02/ 18963 14 hereto is to be accorded the w dest scope consi stent
with the principles and novel features disclosed in any fashion herein.



WO 02/103375 PCT/US02/18963 15 WHAT IS CLAIMED IS: 1. An integrated
circuit (100) conprising a power anplifier (16) 2 configured and arranged
to recei vwoan/1033pait signal (S 10) and to produce an anpl iPradoyigyesnl ( S20)
based on the input signal, characterized in that the 4 integrated circuit
further conprises: a power detector (9@) coupled to the power anplifier and
configured 6 and arranged to detect a power |level of the anplified signal,
wherein the power detector is further configured and arranged to 8 out put
a tenperature-conpensated indication (S30) of the power |evel of the
anplified si TIS C frated circuit according to claim1, wherein
the power 2 detector is AC coupled to the power anplifier. 3. The
integrated circuit according to claim1l, wherein the power 2 detector
conprises a detecting circuit (110) and a reference circuit (120). 4. The
integrated circuit according to claim3, wherein each 2 anong the
detecting circuitl.and Aheéntegfagadesivaitdil P@uéamprisingid @owar aoplifieredd) devi ce,

the two nonlinear devices and ) _bei ng .mat.c devices.. 5. The

i nt egr at gd c‘iqngﬁpliega?@ﬁlo"‘}r_fﬁ“%%f% r%’%nﬁ%{npﬂﬁgg’éﬁln@?ﬁea?%{odg{ogg?q 4 circuit
i ncludes a %ﬂéliffb%aﬁgﬁiﬁvés(?@? bR o1 thel fifput Rigaar, athefhcriizedin tRgahe di ng to

claim5, wherein the 2 nonlinear device has at |east one PN junction. WO
02/ 103373 PGntegsoe] diggéurthe cpmprises:i nt egrated circuit according to claim

4, wherein the poa\{\%(r_)wer detector (50) coupled to the power amplifier and configured

6 and arranged to detect a power level of the amplified signal,
wherein the power detector is further configured and arranged to
8  output a temperature-compensated indication (S30) of the power level of the

amplified signal.

2. The integrated circuit according to claim 1, wherein the power

2 detector is AC coupled to the power amplifier.

3. The integrated circuit according to claim 1, wherein the power

2 detector comprises a detecting circuit (110) and a reference circuit (120).

4. The integrated circuit according to claim 3, wherein each
2 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

2 detecting circuit includes a nonlinear device (Q1).

6. The integrated circuit according to claim 5, wherein the

2 nonlinear device has at least one PN junction.



2 detector further conprises a conpensation circuit (130) configured and
arranged to produce the tenperature-conpensated indication of the power 4
| evel of wbheamsiified signal. 8. The integrated circuit &caxarsd2/mgy6s o cl ai m
7, wherein the 2 conpensation circuit conprises a buffer (210) configured
and arranged to receive an output of jghe detecting circuit (S 110) and a
conpensation current 4 (S 130) substantially proportional to absolute
tenperature over an operating tenperature range of the integrated circuit.

i reult compr i sesTan obe B4R AR F9ePERTY BoG ToNheRE PREBYFAL a
Circuit 3CCofiRg FHet 8dMpkise¥NE BhtpelBfon il ?1132)8; glﬁg%?%r afi@t ect or

further conprises a conpensation current source i gured and
arranged t o granged éo tirediwe nthe nempemture-aompertsated lindiCheon wf ehe aowdr ci r cui t

accordin% tg cHai 7, ﬁwaein {he 2 conpensation circuit receives a
sel ect ed "one®d} 05%%? 19l conpensati on  currents substantial 'y

proportional to absolute tenperature over an operating 4 tenperature range
of the integrated circuit. 12. The integrated circuit according to claim
11, wherein the & whelks nntepratedowiseuiticaceonding ftar ¢lhior Gompeicsesha plurality

of conpensation current sources canfigur nd_arranged to produce the
ol ur a3 orcompeagsanSimhoriatie o o o7 Tonaduthad e Bigtes” 177 1s
A process of rep9Wehn daipREbF et EEiRink Jifddit (8 CH))Vindth édmpehgation dirfngnal and,

Wi thin an int egrat ed circuit (100), producing an anplified signal based on
the i nputt si§AP), subsisntelle properiqnal thabsolur deHpeialiEe OV el fhOPSTEB®! i ses:

temperature range of the integrated circuit.

9. The integrated circuit according to claim 7, wherein the

2  compensation circuit comprises an operational amplifier (220).

10.  The integrated circuit according to claim 7, wherein the
2  wherein the power detector further comprises a compensation current source

(140) configured and arranged to produce the compensation current.

11.  The integrated circuit according to claim 7, wherein the
2  compensation circuit receives a selected one of a plurality of compensation
currents substantially proportional to absolute temperature over an operating

4  temperature range of the integrated circuit.

12. The integrated circuit according to claim 11, wherein the
2  wherein the power detector further comprises a plurality of compensation
current sources configured and arranged to produce the plurality of

4  compensation currents.



4 within the integrated circuit, detecting a power |level of the anplified
signal; and 6 within the integrated circuit, producing a

t enper at uwe-canpehsat ed indication of the power |evel of pChassansssi ed
signal. 14. The process of power detection according to claim 13, wherein
2 detecting a power |evel of the anpliijffi ed signal includes applying the
anplified signal to a nonlinear device. 15. The process of power detection
according to claim 13, wherein 2 producing a tenperature-conpensated

i ndi cation of the power level of the _anplified signal includes receiving a
conpensation currbht SsODEPSHE IRV JHSHER (GOGPRISINETESEY IS T ¥ per at ur e

over an %Oerﬁé\lga?%aﬁ,e%ﬁfnaﬁryﬁﬁeg’rﬁt@@%ir@ﬁit (i(?tﬁ, h]l%fiiﬁ&hgtaﬁdarﬁﬁl{ﬁédi dignal6. The

process of po etection according to clal 5, Wherel'n 2 producing a

t enper at ur e- lesepengetiephtisiphals abarecterfedtih ¢hap said procesefurthér ¢dveprisasml i fi ed
signal includes receiving a detection,signal. 17. Th cess..af _power
detecti off accor di Wﬁh‘f’othﬁllgF%aTg,m@H} dde%‘?q%t%g‘aw?rulrﬁf’ﬁe&rtggﬁﬁ}plllgfeﬁg, within
the int egratggnaq;iz{ngui t, generating the conpensation current. 18. The
process of power detection according to claim 13, wherein 2 producing a

t enper at r e- conpewihinethei imdkigrated wircoit, predugioges terapebtugs-compensaagl i fi ed

signal includes selecting one a plurality of conpensati on WO
02/ 103375 Pd?ﬁlﬁ%’é% ‘i%%ggwi’gleﬁe&}gogﬂ%ew@lf?&tfﬁn%ti ally proportional to
absol ute tenperature over an operating tenperature range of the integrated
circuit. 19. A use of an integrated circuit (100) to output a tenperature-
14.  The process of power detection according to claim 13, wherein
2 detecting a power level of the amplified signal includes applying the amplified

signal to a nonlinear device.

15.  The process of power detection according to claim 13, wherein

2 producing a temperature-compensated indication of the power level of the
amplified signal includes receiving-a compensation current substantially

4 . proportional to absolute temperature over an operating temperature range of

the integrated circuit.

16.  The process of power detection according to claim 15, wherein
2 - producing a temperature-compensated indication of the power level of the

. amplified signal includes receiving a detection signal.

17.  The process of power detection according to claim 15, said
2  method further comprising, within the integrated circuit, generating the

compensation current.

18.  The process of power detection according to claim 13, wherein
2 producing a temperature-compensated indication of the power level of the

amplified signal includes selecting one among a plurality of compensation



2 conpensated indication (S30) of the power |evel of an anplified signal,
said integrated circuit conprising a power anplifier (16) configured and
ar ranged WOtoe/1033¢®i ve an i nput signal (S 10) and to produ®eTtuse2/ssyd i fi ed
signal (S20) based on the input signal, characterized in that the
integrated circuit further 6 conprisgg: a power detector (50) coupled to
the power anplifier and configured 8 and arranged to detect a power |evel
of the anplified signal, wherein the power detector is further configured
and arranged to 10 output the tenperature-conpensated indication of the

pover | edel @frepkesu %Fﬁ?)tllar”fyl %?P%‘inﬁﬁéll to FgolutteMpSEtyP YR AR©BGRHRRd circuit
accordi ng tq.gl :pél'afﬂrélga@%@’gfﬂﬁ'lﬂte gcfkgrcggwer detector further conprises a
rcuit

conpensation c conf and arranged to receive a
conpensation current (S 130) substantlally 4 proportlonal to absol ute

t enperature over oper at i gte erat ure the integrated circuit
and to produce t hggnt en%e”rsﬁt ret %n%ﬁ%tﬁéﬁrgwt ?E@S tﬁt(?uélﬁut % P HYChoner | evel
of the anplifjngfnsdi@Bldication (S30) of the power level of an amplified signal, said

integrated circuit comprising a power amplifier (16) configured and arranged

4  to receive an input signal (S10) and to produce the amplified signal (S20)
based on the input signal, characterized in that the integrated circuit further
6 comprises:
a power detector (50) coupled to the power amplifier and configured
8  and arranged to detect a power level of the amplified signal,
wherein the power detector is further configured and arranged to
10  output the temperature-compensated.indication of the power level of the

amplified signal.

20.  The use of an integrated circuit according to-claim 19, wherein

2  the power detector further comprises a compensation circuit (130) configured
and arranged to receive a compensation current (S130) substantially

4  proportional to absolute temperature over an operating temperature range of
. the integrated circuit and to produce the temperature-compensated indication

6  of the power level of the amplified signal.



