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TRANSM T PONER TO MAI NTAI N CONSTANT MARG N FOR ADJACENT CHANNEL POWAER
REJECTI ON 5 BACKGROUND OF THE INVENTION I. Field of the Invention The
present i nveoteoarsgenerally relates to wrel ess tel ephonePCTNSHE 6169
specifically, the present invention relates to techniques involving the
automatic adjustnent of RF anplification circuitry. Il. Description of the
Rel ated Art 1ABJUSTENG MAD(IMMMNSMFF B@WEROF@SMAQNMINr ed to

satisfy vari ouCONYITANT VA RGIN FORR ?@ qul L3, out O(PWER Access

(CDVR) cel lul ar phones are nandat ed annel
distortion when transmtting in the uency (RF) spectrum Adjacent
Channel Power Rejection (ACPR) is a netric frequently used to neasure out

of channgl 20 distorti orBACRRROUNIDOETHE BYVENRTTONACT 0SS t he
spectrumthat is centered at a transnmtted RF signal's center frequency. At

this center frequency, an ACPR curve is at its maxi mum However

curve symmeyri caklyy 8k s HaleftiofS freduencies depart fromthi s mwmmﬁmmmm
frequency. ACPR curves aré conpared agai nst the spectral powe
characteristics of transmtted RF signals. Current 25 CDVA standards Such

as 1S-98, requirEhe tpee@peanvaithnovgnec&l@r eelttes itot wirelesd ttate@h&ﬂestdv{ow\m
signals.to be b defi ned, maxi curve at, all frequenci es and

Cr Snam 10 potgseiicald] Shévyrabent STRYAHAl HIFE 1 ¢ feudoten TR REothe t he
signal is sabftrigtidadjaspessiciRanglificalberirdughgnal fails to conply with
such a requirenent, its out of channel distortion is excessive. 30 A

wi rel ess phone cont ai ns conponents that anplify RF signals so that they

have sufficyent pey@iptich ofthda Kelaredifx@. Before anplification, a properly
WO 001 77950 PCTNSO0/ 16269 2 nodul at ed RF signal has negligible out of

channel distortion. An anplified signal's out of channel distortion wll
al so belhegl i gi bPiBnals traremified b mw?lieéﬁ]tqmi@@% ares requigesl to sadiger Barions g

signal has Refireaials.f %A 1?i¥ta?1c@0(?ohé 'Tﬁ@fmmhlftfpg@tA&@sdag@%ﬁ)I cdlfflar

spectrumwi | [7 1 nclude increased out of channel Istort S 1 ncreased
out of chanphénei gremarsiatedhpyctingsECE i hmlbssltpchfonbammlexlcsé@wmhevlmm mum

2l | owed ACPanBhREREOH eI HAlBad] FROPSLALY. | ABSReRASES phigtever.

under certarn condi Pions ave i n & non-I'l near
These condi Repn’som NCACUER) |ISJW mabpit yfreghdrdlye uvaed! thi g’reasmmpejmt of e:hannel

Non-1lin rfor e can he duced b ustin he oqut put powe

br oduced  nPStRoR AT & EPRreRa e SnR 1t Pe mclri S BB
will also retdmaansmtttedeEb%maE& cehtat &equ@ﬂ:y \Atathis csenmefda;helnsy,aan/\afmb

noni tor operati ]g ?Oﬂdlt ons t XI rru 055| bI (ﬁ'yout ﬁu ower
W t hout surf)‘éré'gl @ étﬁéﬁ?’flfrb‘HnA “ﬁvﬁftas“ The
present |nvsmfreqlﬁencsesademtrhﬁdnaﬂdssqeateenﬂré@ren lrmaPnl @gvadjae@eampekaimel
power rejectiqn ( F?Gﬁé SSi ng WR%% The t hod aéi st.em 20 jnvol ves
the contr ol 2ZANSirthg pl ROWET [haiEkterishicy R@a“é%'itff signalz:ni CuEent power
anplifigg (EAMAUHarBWRIcht BATS-DS, ARPARPHHeALBedtR PdiRerOBRIrAtteAtics of
conditions. A method of the present invention includes anplifying a first

radi o frequiaBMitid) COMA él'gf}fé%ﬁ? be kglomp a defined mydmumoAGTEateeatadk ond

RF signal apgdquencies and transmit power levels. When a signal complies with such a
requirement, the signal is said to have passing margin. When a signal fails to
comply with such a requirement, its out of channel distortion is excessive.

30 A wireless phone contains components that amplify RF signals so that

they have sufficient power for transmission. Before amplification, a properly
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25 anmplifying the second RF signal according to a second gain to produce a
third RF signal. The nethod al so includes determ ning a desired power |evel
of the third RF signal, conputing a new gain value fromthe desired power

| evel , and aesgtesog the first gain to the new val ue. A syoraspw626he
present invention includes an automatic gain control 30 (AGC) anplifier
havi ng an AGC i nput term nal, an AGC output termnal, and a control signal
i nput term nadduldied BY stigmaldhasonegligihle asitaofpdvarmebmjistofticer. A@nQElif7ed50
PCT/ US00/ 16269 " (PA) ;having.a PA input .t erm nal. and .a PA qutput ..
Corninal . REPals oph et sRarHEh Risfarkioe AR atse o AciiglPIE oF e ke Rtatian
termnal. | prewdel id dinead heHowetamif actigasls hag bewh pirhp vk byconiorolinesar
having a contrql]er input termnal and a _controller output termnal,

wher ei n t he 2EWMICBIPR PToSHtY itSeFRgSim; Wi st cagrorost st Shepael

t er m nal sandidtb@ioR0O NtHiO lih@Eased tdtid of Eﬁéxm&%iistb&idipﬂﬁ?%ﬁék b vikdi@ssASKond1put
term nal. An advant age of the ﬁresent invention is the mai ntenance of ACPR
passi ng nar & axeesddhe meatimam algwedAGPRy at i ng vol t ages and t enper at ur es

wi Lhout unduly CPIREGfHcS b1t e REYREall GinRt EicypbeSCRAEML

DRAW NGS The present 1nvention w ) bed wth reference’to the
acconpanyi ngerdainngarnglitions, amplifierswiwiljs beldviee im ed arosnkirearufidsbion.geilfbesg | y 15

indicate id ks ; i#ﬂ@' | 1 . |1 i {1

el enent s. nge&rldl ?@% n%ﬂ]{ﬁ%lte I chéui)ﬁi;};elrvgl#g%? fll{?s}{l&gp%g{ai}ré (Sfétl‘déél n§°2{a{“859’%y t he
| ef t nDsfl0di getfeymamcet ban be teathaad dyradiieting HeGutput | pavedrr prodsicedh tiFough
amplificati der CUJ [ t bnvent j.on: FILG .2 d 11 ustrafe

ypi cal - bat EegHGd AEE et Goholf bR SRbSharce rtatsp e b Eof
spectral chahacietdistontion. dVhatisl ndededtis arwai tocmiohitorbpertatiaggoalditiorts! ta 4
illustrates_an .gutt?\ut power_cant rﬁi | er agcor di nqyi t he i nventi on, éfFI 5

i 11 ust rat esPEPES A0F oHERIP Bl RIEER 2 OB e POWEDI ’ég%“tsistj%mgﬁds%c %t t al
battery vol A@y®R singal according to the invention; 25 FIG 6 illustrates a

rel ati onshi p between the power |evel of a power anplifier output signal and
a di gité power signal according to the invention; FIG 7 illustrates a

rel ati onshi p between the @@MN‘FAWTHEQNVE‘N‘T%NW' ification circuit
a

and a digital tenperature signal according to the invention, 30 FIG 8 is a-
flowchart illustrating a |ookup table algorithmperforned hy. a processor
according to theﬁi‘%i?ée%f”%ﬁ‘,venﬂ ‘f)@/n??g@% P@‘FYE‘B‘B‘/ %’62’8@7‘“&*”1{‘1% gélace“t
i Il ustrat esclidithel peWé0 RGO EATPR) RRYAE navghs Thd methq tald ppsvem
si gnal accordioyg to the i rvgnti on; FIG 10 illustr %es tg? rel atj onship
bet ween?d diyi ‘éﬂs_tBS\EQF‘T‘TQ ghan fimatigiegit gt téﬁé_ ) RmBHAiRT EJAFRIEVE S gnal
accordi ng t gofBe dniyeidrl QPA) Duthld pbiverStitat CI4f WBphdpribeé rRak i i@ bPerating
rel ationship between a digital automatic
conditions.
A method of the present invention includes amplifying a first radio
frequency (RF) signal according to a first gain to produce a second RF signal and
25 amplifying the second RF signal according to a second gain to produce a third
RF signal. The method also includes determining a desired power level of the
third RF signal, computing a new gain value from the desired power level, and
adjusting the first gain to the new value.
A system of the present invention includes an automatic gain control
30 (AGC) amplifier having an AGC input terminal, an AGC output terminal, and

a control signal input terminal. The system also includes a power amplifier



gain control signal and an anal og automatic gain control signal according
to the invention; and FIG 12 is a curve illustrating the relationship

bet ween a PA input signal and an anal og automatic gain control signal

accor di ng twolhPekgvention. 10 DETAI LED DESCRI PTI ON OF THect/skéoagiseD
EMBODI MENTS FIG 1 illustrates an RF an‘pjification circuit 100 in a

w rel ess CDMA 15 tel ephone according toa preferred enbodi nent of the
present | nV(?’DI)'}%%n% hi PAEiﬁ'ﬁht tdreRhh0InG 4 PAI buipiNehARR1S SMRhéin ARITPANENt S.
These conponents include an automatic gain control (AGC) anplifier 108, a
power anpl iihpet tepmjnal 13 camgcied buthritAGoventpabterminady I ddddewnr the

nelude o CHREY Fandts M bt spuQfiontishBl haliufy A &bl FRSlBROER

signal 114,arad pogwntrallenr cetpsit geaininal s, wiereiv ¢he econitrotlep onvpnt ctenmimd] &4 gnal

118, an autgmatic.gai p_cgntro i gnal.  ((AGC 122 d a_PA 124.. AGC
anpl i 1161 1080 e PO deC R obtnl FPun R heaf et Prite R B g g
to an adj usdomidleétedaorthe IAGA ippat erfrdalenbodi ment, this signal is at a 25
fixed power |eve]. This, enables predictabl e, performance of RF anplification
circuit 100. ThiAs aEHJS’IaF‘Hgng i diresedt JOVBREOohy SRS FtnirierpRre TOBAGERoA _

i nput  si gNabasdh@. mhb@ing MdughotSa adiYel bf BperdBigl S0k r 9hd QEmp¥ravk&RLI C
gain control _signal (AGC V) 122. In a preferred enbodi nent, this signal is
an el ect ri cyithgat ypdulygeorppremisign PutPA%eT- be varied to adjust the gain
of AGC gywplifier 108. Increasing the voltage of analog control signal 122
al so increases the gain of WO 00/ 779S0 PCTNS0O0/ 16269 5 AGC anplifier 108.
In an alternate enmbodBRIEF DESCRIPTIONAQE. BHE DRAWIDSGSan be controlled
by a digital signal. PA 112 is a power anplifier that anplifies PA input

si gnal 110. Thi Sr}@”’%ﬂei;érﬁd iRVERHIN | viRUtRRUTAdAYribe 1Wahasrebhetd P &igNal
114. In a preferred ™S enbodi nent, PA output signal 114 is directed to an
ant enna sedifeampanyiagcivvipgsndnf e dravengsslike gaferencei sumbers Bepermdbr at es
accor di t €Yo Wot-t MRS sirhifard! Ang ' can
have anﬂgdj l&g?c SE‘% e géiﬁ%f rhllﬂgmé%r glgrmrrrhalnﬁhbrz atcr)\? /Igg\tsﬁi‘fgml}gﬁ* ;gg‘? E:lgf Iegéhnéiéhr ed by
t he power |BwedravingAirowtich asi gleatent 1first Jappearsaispiratieated dyethsodiiftmast CDVA
transmt si N i i QUL i 10, and PA output signal 114 are all RF
signals. In gﬁmrnﬁ)\%oé l‘?s, e{%%g@%sl?eéhal s exist in the RF spectrum However,
in alternate en¥Gi helusrates es REsamgphficatiutiderik asdordimgatiohthe ihvertismcy
ranges. As illu in, Fl 1 112 .accepts _power source signal 116.
In a 15 preferrﬁég%ﬁg%%taﬁygbﬁgﬁg%gr%%&?f%nﬁr%l6 is a direct current
(DC) vdla age. . FIG5.3A,@B, anéd 36 ifinsirate thalspectkalaiaraseriddids oPaweplificatione
signal can he ﬁenerat ed bly_a battery or other external power source.

Typi cal batTEHIRPHEFEER™S] i t hi umi on and ni ckel -nmetal hydride batteries.
Exanpl es of ext qI@al ihastRitess anlbagsuti gk erdédrifyllet iagedrdingetd trghineestiomnd

househol d al ternatipg.current (AC) power, 20 converted to a DC vqltage.
Power source si Ji 1gili‘65t€a&ﬁs li‘e‘gql‘?ﬂ I ihsivesn poatery yeltaga sighalang @ g

si gnal t hatdipfall bdegpretlay siinal MchRIAE YoRRORRvdntichn Standby node. Thi s
interrupt capability reduces the current_ draw on power sources, thereby
conser v¥ng ener §G. Bullgsiraissvie relabansyp between the peuter clavel of ohtRAOYEY t he
out put po i SR B0 A58 dYoi WHEG b ] i iR ;
controll eﬁmZ%Yfé%ﬁ%@ngJ&?hglg%gnflyﬁléé_z%% AGC%{I/AI%E&#%Q? gt‘%% erirqggn

enbodi ment, out FI6. piiwstratesma relatienshipobetwisentthe Pnbignp dempeptare eian and
reverse |i : g r i.g . 'QQH; j.gnal -] t.signals
are then rraq% %S@Efé%(?%%cgiraﬁiﬁg&g& parlch?: g"g Jce cr?ﬁ'{erg \%gft ﬁl }g('s%%g%:t{tgn ?% ﬁ%G 3

t o gener at énsentionti ¢ gain control

30 FIG. 8 is a flowchart illustrating a lookup table algorithm performed by a

processor according to the invention;



30 signal (AGC V) 122. WO 001 77950 PCT/ US00/ 16269 6 Qut put power
controller 120 accepts PA output signal 114 to estimate the power |evel of
PA output signal 114. In a preferred enbodi ment, output power controller
al so noni t owe esfrms@l s representing anbi ent tenperature an@#iCTA800D6269 supply
vol tage. These signals are used by output power controller 120 to 5
determ ne a maxi num al | onabl e power |evel of PA output signal 114. Qutput
power control | eFIG20Q ﬂ]lstra’aascé'pt wlatiorehie batnieep qrusvercimvelsohndi grkigitdl 18 t o
performin accordance wi 4} tives.received fromcellular base stations.
Digital r eVETEE F161 SWe n%é?tt %}nvgpaﬂgﬂ 118 is a digital signal. In a

preferred enmbodiFi€nto 1lh.h;|t1&t®I thealeldtion@hip befvdenoandigita oweassigraleandd from -
a 10 cellul ar base station via a]tcel l.ul a etwork channel that is dedicated
to over headgitaF temafiGegain gonizel sighal EES%‘QHE tq th§ BRSO hhone to adj ust

the powey |evel pf PAILHERME iRUsBAINglHe refdibRbk; WEeI?Q'&%l@Allﬁfto&t%@ic
considers these directives in con unctr on with F det er m hed maxi num

al | owabl e EARIcontoksignl A By epAPs SuirraRtia gain eendred sigsal pesedingdodheof PA
out put si gqﬁlve&goﬂ.l&&esul ts fromthis consideration. In an alternate
enbodi ment, out put’ power controller 120 does not consider digital reverse
link power cont fd. Qgrmur!fqgluﬂtmltf@awe m!ntputshm\betwwm Pl input ispgnadquat es

cont 1ot or Tbe T KERERIBAMEY B ST BB Lo REl BB 55 havi ng

t he appllopri ate magni tude. 20 FI G 2 illustrates a battery di scharge curve.

This curve depicts ' over tine as
it supplies electr @E'pf&ﬁr%@?#ﬁié@iﬁalﬁ)? ﬁi‘@ﬁﬁki@sphone calls.
Thi s di scharge curve pr ofiles a Ci ¥dNT¥hen battery vol tage declines
from4.1 Volts Ilus ated b i urve, .the b ys
vol tage is grea?ﬁ? tlﬁgﬂ ?t%S 90 Fg P E‘ﬁ%ﬂ %’H‘li} f%(f"t i gﬂﬁf g

bat t er yi5s Vt@]ephgﬂe at@odinguotaiptedarad embdtlhgerﬁtooﬁ Mﬁﬁt’e%mrlﬂveﬂlﬂiome rtHnaI as
tenperature .eases, .so0,does a, batter s vol ta f_ﬁtl ess tel eghones are

capabl e of §3H0R AeHls cQmMPisES Vel copwon Fttf\mev esg (FOmPPNERIS | ess
phones, thgh&udé an dﬂtﬂﬁﬁﬂmg@ﬁeﬁﬁﬂr&nFG@PhﬁWer 1108 2a ggwef e&q:lmwr(ms power

source fails to supply power above i s vol tage t he hone wi ||l not
function pridp erur@ anAOttwt PAVSF 9 bpPat sl %rsnelagaéefa@?wa%vo'éhwgzso

PCT/ US00/ 16ER%mpliRdiion difu@s Wme@@taﬂsslr{%llmevmdmﬁe\&ahhhﬂsél lethaby FI G

2, if avmreless phone is powered by a battery, it will operate at voItages
above t39i s rﬁmnﬂtrwméﬂbquao%rowttw@lﬂéﬁ aapewghrqqréaﬁgnalnﬁw T8YerSE ne.
Wen a wir Eﬂxﬁ@?o{v%t %&Q@Hﬁsngﬁappﬁr ﬁﬁ'dlﬁoﬁatauh‘ n‘t‘%ﬁtr%[% rf‘a'I (lean yherb

m ni mrum oper atf onal vol t ag the particul ar Operati ng ol t age a'Tfects t he
per f or mance?m(s'lhaal’é(;%|I 13%ics of RF anplification circuit 100. This principle
I's evident when n At tele OB rBE 64 PRGN rﬁ1tC§lg}\£rﬁf4e£’n& AniifiRkake PA
out put si gnal certaln power [evel I'ven ‘out put “power
calibrati ora,cchldmgrtmam iedpatabi gaiac tler & préfegredfentrodiment. f ttnastgunl ¢i atait 100
wll ingre o] {-S : ve,

i ncr easr%d §1§ct%d %alﬁ%gll g@. Eﬁa eg/%!ré(ﬁgt%bgn#rg%t%g%cgﬁé%ﬁ’ba%&?ﬁg{rg%%é)rg in
non- 1| i near cm:ltrlfoocdtlus)ampliﬁxedcstgmalsb iossputFby3A GG A Bilier aldd @Al inpsitr at e

t he spectral cﬁtg;@ct eristics of PA output signal 114 as a function of the
power | evel™ out put signal 114 and RF 15 anplification circuit's 100
operating vol t aQte @i@rbe&GCMﬁphfle]gU(’J&Ss emﬁralléﬁs byhiigematit Vigsin @bonsll i d

| i nes. These cur sent the,s characteristics, of a PA output
i gnai 114 meh (S ForEE T aweratiel ethodtmant Sige sigmal g any Siecial s
Each of3ot h%ﬁa§@'o‘r‘iui-ﬂeﬁ€ tRA4! AABSheriedl &SRRt HaDBaANGk Awe &hPRfibONES. The
center | obes exist is the mddle of the depict ed spectrum and have a | arger

magni t ude JUCrepsng tthe vgtltaeembaéelqaraen@&t §tgnﬁb1221esr>em€reaﬁ%f theygairopf each
center | obe. The center |obes represent the power of PA output signal 114
inside its designated RF transm ssion channel. The side | obes represent the
power of PA output signal 114 outside of its designated RF transni ssion
channel . This indicates the anbunt of out of channel distortion. In FIGS.
3A, 3B, and 3C, each center lobe is 25 of equal magnitude. In contrast, the
si de | obe nmagni tudes vary according to operating voltage. Thus, out of
channel distortion varies according to operating voltage. Each of these
figures also contains a dotted |line curve. This dotted Iine curve is the
ACPR limt. As stated above, the spectral characteristics of PA 30 output
signal 114 cannot exceed this limt. In particular, FIG 3C shows that as




WO 00/ 77950 PCTNSO0O/ 16269 8 operating voltage decreases, the out of channel
distortion of PA output signal 114 increases and eventual ly exceeds the
ACPR limt. For exanple, when the operating voltage is either 4.2 Volts or
3.7 Volts, RDdaMidayt signal 114 is within the ACPR |init. pcrnsbhmssonor ds,
there is passing margin. However, when the 5 operating voltage is 3.2
Volts, PA output signal 114 exceeds the ACPR limt. In this situation, no
passi ng mar gigc exiptifier 109 GANHeAR e RthbddPmeRERE k&l 5 AGE m?ﬁﬁhpquabove
in light of the fact that operating voltages fluctUate, RF anplification
circuit 100carube centpolind eaidigitalsigneb ensure that ACPR linits are not
exceeded al any PRE[Bl NG pho(OlhBHfer AFORIBHHEONIN HEGHNMNE T This
guar ant eei ng conpliance with requirenents 1 nvolves the”static

cal i br at i onaniplifiedi sighasis qitpne by P2 fas doh iomtpethsigast é14.sn esprhfeired)
productign. This.call tion techni I nvyol ve owering a phone with its
i i mum SpePRPRHEN of Baolibuh ety vbid g PRt B 2ot REERER i B

Si gna: 114 ¢DMAsphdiee ft&xwwréls@mslbbdiﬁicmmm V2 bperatesxaeerting ta sfiredf i ed
ACPR limt at, thi.s m ninpumvoltage is t ique is termeq, static .,

ol 1 br at | onGHiEC AISHK &° ARt S3bodinagnts, A Tyf chn e e Bjaible Bin
Therefore, apEOpeiBamiikce Bf PA eCHI Hipcall§UinRadurB@VIBY tHeO Poivelr | 187ell 30 PrET el y
provi des a constant AGC V 122. 20 Static’calibration is perforned at

i ni mum opeP‘dtHUér‘fﬁna%Wage because RF anplification circuit 100 is nost
suscept ypl e to nEN; bidieREd RETHIAFRAEL CCBMA Riahskfit E%Qﬁl, I*I‘Q‘i\ﬁl}!@tr sigﬁ&laﬁo?

calibration is _a leSs than optimal solution. Since the_ voltage of power
sour ce si gnand Preouput gigrahll4 argr dhfErsighala dheothemmionds, sheseatignls xist age,
RF anplificafi [ ' 0y ten ci : [

pover PA oulbi KR EeHr Elierdl ! aiaRak ErBodlh o Piteisfaly, IR
Ther ef ore, exiskinpotbeefregdenmyiradgessant , out put power controller 120

dynam cal |y contgol: 122 4 r : £

clreut £ 100 to prodiudied HRCN, PAN S odf bofRE LIRS LRI 6., h 2

i |1 ustr abesprafepred epbodimenty pooler soukeGigrad di6liisg dircacyurefie(PEdvdabage.
enbodi nent . t ower ,confrqller 1 onprises several conponents. WO
00/ 77950 PCARHBIE e 9 Als FroBiR, B aifis TORST HEE LA BF SETOF YA, an
anal og mul t bph&seeryldbothan exfahalgpbwets@nical Typidd) baneney irktudddithhim-
processor 41% a pqmgl Iim'lt :qglgd'&ste’ 412, _a |1 pearjzer 414, a digital to
anal og (D AI°Tcand areksi-metg! by battpsies ot Bxamplen sofy eemal coPEele FOWERR ct or
404 accept sifRfudltputigaietiealightdd, and Rehdehble saltehRatRyRiur@nt t(NE poweal . In
a preferred enbodi nent p%i_ower detector 404 can detect RF power over 30 dB

range ha%i nEPaeriedpd® & P volsager \Remyerasprge 15 Ylerfan Be interryRtedaby .
Pover det ecpar oAP424! pA_ONNERALLE sffhalTRAOY tﬁ?@&%ﬁ_&ﬁé{ al wirble8PphbhOR@l t 0
this power estimate. In a preferred enbodi ment, this analog 10 Signal is a
DC vol t age ihsandky modearTHis gatgsointi expability rediicep she currepbdray opapeweput
signal 114. this anal og signal to an input port on
anal og nul tf"g g%g@%%%f%%ﬁ% (Sae?lg or 404 can be inplenented wth anal og
circuitry, digit@ntpwtposssiqegtellgnlle hutomaticadlyycantinds thowatputepewetl bh and
esti mat hLon 0 r Sk || ' r t
Tenper a %r eﬁggénoé %’go %%)%r tg gg“tﬁﬁéﬁlﬁ)ﬁ#ﬁgﬁf{]? é?r’%ércgb ﬁ}l)gg%fﬁé?ﬁ%gﬁ%% F kll% ation
ci rcuit 100maghitudet efpeb@luve RR2gndh 43prefémed gmbbdéimerd, eoripui npower t hi s
t enperature_si L iS5 a t age t hat is,,inear| r opofti o] e
by ent -t enRli el o Bhepe 424 BBl SBhna) e B AV REI BEE gl
i nput port signalnHiBeg inplit sighsls e ThéSbinphn sipgnalsdrartiie Gnaipniated wceorsigmgs or
418 is a thernocoup] e. . ttegy vol ta%‘a&j %nal 420 indicates the ogera i ng
[ el

B
vol t age of RPTYRSF idlefc(fﬁieao‘ﬁ‘t TeEpeqt t ntCa BRReER sy PR Ao SR AP Bat ter y
voltage3@igﬂgﬁaﬂ@Q3¢§Vpnmply the battery voltage. This voltage can be
obt ai ned by connecting conductors to each battery termnal. 25 Anal og
mul ti pl exes 406 has i nput ports to accept anal og signals generated by power
detector 404 and tenperature sensor 418. Anal og nultipl exes 406 al so has an
i nput port to accept battery voltage signal 420. In a preferred enbodi nent,
anal og mul ti pl exes 406 tine division nultiplexes these signals into a
single output signal that is timed according to an input sel ect signal 424.
30 Input select signal 424 is received fromprocessor 410. This single
out put si gnal WO 001 77950 PCTNS00/ 16269 10 will be referred to as ADCIN V
426. ADCI N_V 426 conprises information regarding the power |evel of PA
out put signal 114, the anbient tenperature of RF anplification circuit 100,
and battery voltage signal 420. Analog multiplexer 406 sends ADCIN V 426 to
an input port of A/D converter 408. 5 A/D converter 408 accepts ADCI N _V 426
via an input port and converts it into a conposite data signal 428.
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15 In an alternate enbodi nent, these signals are sent to processor
according to any data interface known to persons skilled in the rel evant
arts. FIG 5 is a curve illustrating the relationship between BATT_N and
battery vol napm/rsesgnal 420 according to a preferred enbodiR€FAISOV/E26PT N is a
gquanti zed digital signal represented by gight bits. Battery voltage signal
420 is 20 ~ represented in Volts. As illustrated, the relationship between
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limt 244 regist t n

ski || edébl n the %Fg@#?&g%%gd% g?gg? %rggngf?‘féfggrdﬁ % tklcazlggg;accor di ng
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enbodi nent, ‘%e essor 410 Ferforms thIdS fu%ctl on b paccessing a | ookup
tabl e cont 2 FPB EMPSTAIFT R ICTRAPTR 80 dpPTR battey s v It"tﬂﬁchart illustrating a

| ookup table al Wfrbkbﬂﬂ@ﬁﬁ&iéﬁeﬁebﬁ %l@@%@@fatﬂ-%oa@@%)é dfovaltdyesf erred
enbodi nent.__The al %prlthm begins w 5 step 80 In this step, processor

h :
410 conver tHowexes, for BbwirelesiPmars. thermisn ingarmpoperBtienaldliage. Rext, in
step 806, MQQE§§%50649 Sificd @ﬁlsceﬁtﬁg@? nﬁtwtplaﬁot@%gpvé @%ee tﬁ@dr eSS
The contents of i s address specify the m achi evabl e powetr | evel
PA out pi¢t Sphymel willh not funictian| proparly s #y tapieddimindehuscPeperetionalevieltags. fost ep
808 is perfornmed next. In step 808, 10 processor 410 converts the accessed
table entry into LIMT_N 430. As described above, LIMT-N 430 is a digita
signal that can be represented by any nunber of bits. The | ookup table
descri bed above contai ns maxi num power |evels of PA output signal 114 that
satisfy a specified ACPR requirenent. In a preferred 15 enbodi nent, each of
these powers is based on a conbination of tenperature, operating voltage,
and the existing power |evel of PA output signal 114. The contents of
maxi mum power | ookup table can be determ ned by enpirical



met hods. An exenplary enpirical method conprises operating RF power
anplification circuit 100 at various conbi nati ons of tenperature, operating
20 vol tage, and PA output signal 114 power |evel to determ ne the maxi mum
achi evabl e wowermsevel within ACPR limits for each conbi nZCTHR0VIEEEe t hi s
maxi mum power |evel is determned for a@iven conbination, it is placed i n

the | ookup tabl e described above. In a preferred enbodi ment, this |ookup
table i s stGPdAwirelessphyoniehis 3.08V altsntAs Hludtrateddryolles 2o if a w(reless phone
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an external “power s6urce a car cigarette |i ovver
det ect ed si draahctd@ftidss enabl ed. Processor 410 m)nltors ext er nal povver

det ect ed si gnal 2. Lf this.si | enabl ed Sor es not
performthe al goééfh?é s394 %ggﬁgﬁ&?g %tllfatsﬂ% ?5;[18%(58 ics, p P T N
430 to a prageilerm mseﬁl fuﬁd:tltﬁx dftha ;pmeéxereweﬂoemw Gt sigria IlSIIpra&diE‘tlHTm ned
LIMT N 430 vaL e |s g’ n using the relatio t?\ 3ef|ned inFIG 9,
this valtie ¥9PH g §“F%‘té R BH‘E’SHPESY‘&F%H‘* 1 &C}b&?ie F"e BUret covtaing n. 25
As descri bedir@é)@t‘{ﬁes ROWSIA 1ihed.t Thedd &irfés febfedef€ @he/ §SeditalMcRarictedBtics 6OoM
processor 410. Power limt ister 412 also receives reverse |ink power
i

control si ghkA qutput pighak 114 when theyPRerafing siokinge sseithedahdh N £32-5VGHAL and

sends it toHtReRHEE o fine FRMYLY Had Accditdli 1bBE afll IR siiBAbbeIUarHel ée@{tér\/ ely
represents the desired power |evel of PA output S|§nal 114. In a preferred

enbodi ment , loBes exah inlthamiddlepfdihgi depicted gp@ntnrre bayea lesgear@#ﬁmmd%
WO 00/ 7%;950%@ g{&{e%@&%&f‘ [th! 1&%%&% ‘}ﬁgenﬁi: hé‘en;fﬁa! ues

of LIM reverse ower contr Base on
conpari son, lopemmprlesantttheegoweemfm Qepet @ug@l dle isitle) itacdesighiated RF t he

fol lowing eguallR%on channel. The side lobes represent the power of PA output signal
114 outside of its designated RF transmission channel. This indicates the
amount of out of channel distortion. In FIGs. 3A, 3B, and 3C, each center lobe is
25 of equal magnitude. In contrast, the side lobe magnitudes vary according to
operating voltage. Thus, out of channel distortion varies according to
operating voltage.
Each of these figures also contains a dotted line curve. This dotted line
curve is the ACPR limit. As stated above, the spectral characteristics of PA
30 output signal 114 cannot exceed this limit. In particular, FIG. 3C shows that as



5 dBm N =mn(LIMT_N, reverse |link power signal 118) Effectively, the
out put of power limt register 412 is the mnimumof LIMT_N 430 and
reverse |ink power control signal 118. Linearizer 414 translates the

desi red dBnwdlod@Bsei gnal into an AGC N 10 434 signal . AGCPCI/USH/16269 an
initial representation of AGC V 122. Inga preferred enbodi ment, AGC_N 434
is a digital signal represented by eight bits. After being generated, AGC N
434 is sentop@aﬂgﬁvonﬁ@edwéaa@a&helﬁﬁofJ@\anhbuaist@:ttm bheAr ehqtutmigﬂmlp
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| i near. ]_(HOWﬁjlﬁrg,e in alternate enbodi nents, this curve can have any shape.
FIG 12 is a curyve illustrating the rel atlonshl bet we PA | nput, sjgnal
110 and AGC V 17% copygntionale ‘g“'é%%f‘erFPFaFi‘%FaMeﬁéhﬁ Coﬂaa)?\?é?,wé /fe@: 122
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rej ection ( passi ng mafgrn, nmprising
merely provides a constant AGC_V 122.

20 Static calibration is performed at minimum operational voltage because
RF amplification circuit 100 is most susceptible to non-linear performance at
this voltage. However, static calibration is a less than optimal solution. Since
the voltage of power source signal 116 is typically greater than the minimum
operating voltage, RF amplification circuit 100 is often capable of producing a

25 higher power PA output signal 114 without exceeding a specified ACPR limit.
Therefore, in a preferred embodiment, output power controller 120
dynamically controls AGC_V 122 in a manner that enables RF amplifier circuit
100 to produce a maximum power with passing margin.

FIG. 4 illustrates output power controller 120 according to a preferred

30 embodiment. Output power controller 120 comprises several components.



4 amplifying a first radio frequency (RF) signal according to a first gain
to produce a second RF signal; 6 anplifying said second RF signal according
to a second gain to produce a third RF signal; 8 determ ning a desired
power | evelw@®borsaded third RF signal; conputing a new gai npgpus®istedm sai d
desired power |evel; and 10 adjusting S@i d first gain to said new val ue. 2.
The nmethod of claim1l, wherein said detérm ning step conprises: 2

cal cul ati nrtsé eekippnbaRlificladdrLpswenAdtcrdremdl AY apdids MeHipPRIePAYE arl evel
fromthe contents of said |ookup table 4 address. 3. The nethod of claim 2,

|
wher ei n saiddalagoieudigitaldAd Didenuerer 408y a pracessasflina ppwiesdinyiy registeaadd2, 4.
Th hod ,of; ' i i '

e net hod 0fin &l e ﬁgl, \ﬁk_l‘sﬁl ﬁ'ﬁf; ttiaah‘;ldﬁ@?};ﬁ%%é?b@rt@ﬁiﬁ&s&ﬂ? P%gﬁgra%u&gl gn

anbi ent tenperature. od o wher el n sai up ta
address i s senswdtl8. on the power level of said third RF signal. 6. The

Tookup Sr eas: TOWRbAGF B0 FeeRbh ArlpaE B LI FEAR] cffRg e 0
al | owabl e pdwhis bignel. & aspreferrdd kethbddimiegt)apowen detectdresfdocine detecoRBai d

| ookup tabl e_address;..receivi a reverse l.ink wer, control signal; .and 6
setting saiRPVHESE4 380‘%“’\8«5{}%‘”’%&? HEPRT hf‘}’rﬁ?r{)f)w adty H?Wﬁﬁh‘?’&?loé\&abl e
power | evelmillidhasiai d Poweer détetioRK4PO VS0 Cletetftbs SarfN@dalog - sipnal Melabhogs of

claim6) wherein, said | pokup tabl e address is _based on an operating
vol t age. 8.Pr?H8Wh166 this RYWEH Y IMaler 7 2 e@fﬁrﬁfv%snﬁ?&dﬂ@m §Hﬂ@@§ 8 s

based 200N sghANDiEDC $AFRRT Bat!i@ lindarly HoropBGthl Ob HeahHvbr 12T & PASal d

| ookup tabl e address i s based 2 on the power |evel of said third RF signal.
10. A syst émtPesigglidéi Kgwerdesenter fhwends this apaleg signapioAs iNBUR PR nt ai n
adj acent CRANAIRlIoP Mfiple3bP8dd, Pk &HERR%61 Pth BB Blplem EABHIWH Blaloh TBans
for anplifying a first radio frequenc fRF} signal according to a ?I st

gai n to prcigaidry digiteh prevessingnalgorishmsares foy efinet | Pyway detedtioneeodd RF
si gnal acc i Ng: C otelafe) i j RE_signal; 8 neans for
determ ni n%rsgh%glg?‘%gga power Tgéé{ér%cglsg%k?lg&fﬁf ?}ftgﬂ—é\gﬁngtr?é ' nmeans for

conput il®g a newTgaiperataireiesdnsom 418 dcodweits e theycambieneév edmpdatwed ofelfFs f or
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embodiment, this temperature signal is a DC voltage that is linearly
proportional to the ambient temperature. Temperature sensor 418 sends this
analog signal to an input port on analog multiplexer 406. An exemplary

20 temperature sensor 418 is a thermocouple.

Battery voltage signal 420 indicates the operating voltage of RF
amplification circuit 100. In a preferred embodiment, battery voltage signal 420
is simply the battery voltage. This voltage can be obtained by connecting
conductors to each battery terminal.

25 Analog multiplexer 406 has input ports to accept analog signals generated
by power detector 404 and temperature sensor 418. Analog multiplexer 406 also
has an input port to accept battery voltage signal 420. In a preferred
embodiment, analog multiplexer 406 time division multiplexes these signals
into a single output signal that is timed according to an input select signal 424.

30 Input select signal 424 is received from processor 410. This single output signal



2 conprises: means for determning a | ookup table address; and WO

001 77950 PCT/ US00116269 18 4 neans for accessing said desired power |evel
fromthe contents of said | ookup table address. 12. The system of claim 11,
wher ei n sai wd akesp t abl e address is based 2 on an oper at iPEF/USON1626Fe. 13.
The system of claim 11, wherein said | oglgup table address is based 2 on an
anbi ent tenperature. 14. The systemof claim 11, wherein said | ookup table
address is ldHesk Pefamed to g3oMBPICINeVeH26f ARCINL Wi #26 Rbmpiryas linfdrima tidre
system of claim,10, . wherein sai ans for. determ.ning.a 2 desired power
hvel of - sar BB STtk PUbRe SieSils o e bt PRE e HED Bl
address; 4 maaaﬁplﬁﬁsfatmmitmombﬁﬂmg\ wllageatpral proleAnhbgemullfiplaxehe
contents of said OOB%Q tebﬁ}@g addr.ess; a‘ugé?for receiving a reverse |ink
power cont r 80 snsisA DS Ng HQWPPEEP?V;% goneterdiSponer | evel to the
m ni num gf said ﬁ/Mﬂé%?hb@&@@bé ADOEN_Vewslviang sphud p’o@é’&ﬁ&%ohbéﬂts power
control signal. 16. The system of claim 15, wherein said | ookup table

address is Hdise axompesiteoiain signal43%| Fagwosity datheigngis{28reomprises thres
wherei n sai d. : : HESD | [ ratuee. 18.
The system g%gtggg:dﬁglg%,%%ayel n saﬁ?l %%pﬁﬁ%@f‘%ﬁ?eg&ﬁ agegfgg{agn t he
power | evel sighalsaquantitatively zdessiibmahe poviad BELL 29 90A 1outpar/sighad/11d26lee *  19.
A system for | Usti S bepower. .. n. . rel.e phaong. t i nt agn

adj acent chgﬁ%g%nl{p%)e\f\lgtrge r%{el}q‘gc&} gﬁ %%@&f%%%glﬁgltng@)gia%% g}berr%}@@éﬂ gk an
aut omat 18 gaatteryordltage s{gh@Di2@nAl Df comwvettar 408ycanveASthése punaldgesighalalintan AGC

out put term n ont ' | _input termmnal, wer ampplifier
(PA) havi ng‘rggjgﬁrh?ng)ﬁi ‘ef ﬂ?‘ﬁ%‘f‘%ﬁga aacﬁﬂ%gtﬁ 58,[3%@}% ﬁ%ﬁﬁ"ﬁ?ﬁ’é? Ein $&TY PA

i nput term ﬂéihtibﬁsrl;ﬁmlaeaﬂeﬁ:ribéd $>|allodv.AGCaqutefwied8emlbbdin3a{t; Ae/rmcanvetlxlteput
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said A i nput term nal. . . .
G?S an a{temate embodiment, these signals are sent to processor according to

any data interface known to persons skilled in the relevant arts.
FIG. 5 is a curve illustrating the relationship between BATT_N and
battery voltage signal 420 according to a preferred embodiment. BATT_N is a
quantized digital signal represented by eight bits. Battery voltage signal 420 is
20° represented in Volts. As illustrated, the relationship between BATT_N and
battery voltage signal 420 is essentially linear.  However, in alternate
embodiments, this curve can have any shape.
FIG. 6 is a curve illustrating the relationship between PO_N and the
power level of PA output signal 114 according to a preferred embodiment.
25 PO_N is a quantized digital signal represented by eight bits. The power level of
PA output signal 114 is represented in decibels with respect to a milliwatt
(dBm). As illustrated, PO_N increases exponentially with the power level of
PA output signal 114. However, this curve can have any shape.
FIG. 7 is a curve illustrating the relationship between TEMP_N and the

30 ambient temperature of RF amplification circuit 100 according to a preferred



20. The system of claim 19, wherein said output power controller 2 further
conprises: neans for cal culating a maxi nrum al |l owabl e transmt power |evel;
4 means for determining a desired transmt power |evel; neans for
converting wc,@'ggﬂgg,si red transmt power |evel to an AGC 6 siqeipadoneswd and
means for sending said AGC signal acros; said controller output 8 term nal
to said control signal input termnal. !L The system of claim 20, wherein

sai d means : m g ' ' AL ISEeS:
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claim 21, wimbent taapdrdtamk dpRF alvhplifickdions sircusit BOG éikréases. adoweberthis

tenperature. 24. The systeg of claim 21, wherein said | ookup table address
i s based 2 THVE CRUNRAXRANY SHBARSi t power |l evel. 1 25. The system of claim 20,

wherein sai d megscdsosr ARL By oM heht MBaE EﬁdFEff@ﬁﬁfﬂlgoﬁﬂ%ﬁé._ Ir@¥edssor
conprises: 3 neans for determ ning a maxinmum all owabl e transmt power

| evel ; 4 neHflserontains memery faiddeamation asesseaneostorage. siryadrefesrad 5

means for sghbbdithetdl hordesisbLd1br NN hicPOWRkedseY el HOWELE, M Mubngfe 6
said maxi mum al | owabl € transnmit power |evel and said rever$e |ink power 7

control si giabodipgntsheresessamdd? mRRi eARBrisevhrTosessingaicapalelis disprersed
determq{y n i I s Lr or : SES, s for
ot or m 1) nenflofeg e BLILG QMARLH SR dbRRed Tkl WBICSCE: oHRETS
al | owabl e thaadware capable of perédrniingmlghathoont dxempddryseriodedsorsk4il® inabide
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15 converter 408 and performs an algorithm that sets the maximum allowable
power level of PA output signal 114. This maximum allowable power level is
output by processor 410 as LIMIT_N 430. LIMIT_N 430 is an eight bit digital
signal sent to power limit register 412 according to a standard computer bus
architecture. In an alternate embodiment, LIMIT_N 430 is sent to power limit
20 register 412 according to any data interface known to persons skilled in the
relevant arts.

Processor 410 generates LIMIT_N 430 according to an algorithm. This

algorithm can be described at an abstract level with the following equation:

25 LIMIT_N = {(BATT_N, TEMP_N, PO_N, external power detected signal 422)

The above equation states that LIMIT_N 430 is determined according to a
mathematical function that is dependent on four signals: BATT_N, TEMP_N,
PO_N, and external power detected signal 422. Processor 410 can perform this

30 function through mathematical computation. However, in a preferred
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above, LIMIT_N 430 is a digital signal that can be represented by any number of
bits.
The lookup table described above contains maximum power levels of PA
output signal 114 that satisfy a specified ACPR requirement. In a preferred
15 embodiment, each of these powers is based on a combination of temperature,
operating voltage, and the existing power level of PA output signal 114. The
contents of maximum power lookup table can be determined by empirical
methods. An exemplary empirical method comprises operating RF power
amplification circuit 100 at various combinations of temperature, operating
20 voltage, and PA output signal 114 power level to determine the maximum
achievable power level within ACPR limits for each combination. Once this
maximum power level is determined for a given combination, it is placed in
the lookup table described above. In a preferred embodiment, this lookup table
is stored in memory that is contained in processor 410.
25 In alternate embodiments, maximum power lookup table can store a
function that is based on a theoretical formula. An exemplary formula is

provided below:

LIMIT_N = max(min{((a ® BATT_N + b ¢ TEMP_N + C ¢ PO_N), d),e),
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a, b, and ¢ = a function or curve fit based on measured data from
RF amplification circuit 100;
d = a value equal to a minimum allowed power level of PA
5 output signal 114 to meet specified CDMA performance standards;
and
e = a value equal to a maximum allowed power level of PA output

signal 114 to meet FCC requirements.

10 FIG. 9 illustrates the relationship between power levels in decibels with
respect to a milliwatt (dBm) and LIMIT_N 430. As stated above, LIMIT_N 430
is a digital signal that quantitatively represents the maximum allowable power
level of PA output signal 114. In this figure LIMIT_N is a digital signal
represented by eight bits. In a preferred embodiment, the correspondence or

15 relationship between LIMIT_N units and the power level of PA output signal
114 in dBm is linear.

If RF amplification circuit 100 is powered by an external power source
such as a car cigarette lighter, External power detected signal 422 is enabled.
Processor 410 monitors external power detected signal 422. If this signal is

20 enabled, processor 410 does not perform the algorithms described above.
Rather, processor 410 sets LIMIT_N 430 to a predetermined value. In a
preferred embodiment, this predetermined LIMIT_N 430 value is 255. When
using the relationship defined in FIG. 9, this value corresponds to a PA output
signal 114 power level of 29 dBm.

25 As described above, power limit register 412 receives LIMIT_N 430, from
processor 410. Power limit register 412 also receives reverse link power control
signal 118. Power limit register generates a dBm_N 432 signal and sends it to
linearizer 414. dBm_N is a digital signal that quantitatively represents the
desired power level of PA output signal 114. In a preferred embodiment,

30 dBm_N 432 is a digital signal represented by eight bits.
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dBm_N = min(LIMIT_N, reverse link power signal 118)

Effectively, the output of power limit register 412 is the minimum of LIMIT_N
430 and reverse link power control signal 118.

Linearizer 414 translates the desired dBm_N 432 signal into an AGC_N
434 signal. AGC_N 434 is an initial representation of AGC_V 122. In a
preferred embodiment, AGC_N 434 is a digital signal represented by eight bits.
After being generated, AGC_N 434 is sent to D/A converter 416.

FIG. 10 illustrates the relationship between dBm_N 432 and AGC_N 434.
In a preferred embodiment, this relationship is substantially linear. However,
at higher dBm_N 432 levels, this relationship becomes non-linear. This non-
linearity is purposefully added to correct for non-linear characteristics of AGC
amplifier 108. AGC amplifiers 108 often have unique non-linear characteristics.
Therefore, the relationship between dBm_N 432 and AGC_N 434 must be
calibrated in each linearizer 414.

D/ A converter 416 translates AGC_N 434 into AGC_V 122. AGC_V 122
is a DC voltage that controls the gain of AGC amplifier 108. In a preferred
embodiment, CDMA transmit signal 104 has a fixed power level. Therefore,
the gain of AGC amplifier 108 is the only variable that controls the power level
of PA output signal 114.

FIG. 11 is a curve illustrating the relationship between AGC_V 122 and
AGC_N 434. In a preferred embodiment, this curve is linear. However, in
alternate embodiments, this curve can have any shape.

FIG. 12 is a curve illustrating the relationship between PA input signal
110 and AGC_V 122. The curve is essentially linear. However, as AGC_V 122
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10 We claim:
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4 amplifying a first radio frequency (RF) signal according to a first gain to
produce a second RF signal;
6 amplifying said second RF signal according to a second gain to produce a
third RF signal;
8 determining a desired power level of said third RF signal;
computing a new gain value from said desired power level; and
10 adjusting said first gain to said new value.
2. The method of claim 1, wherein said determining step comprises:
2 calculating a lookup table address; and
accessing said desired power level from the contents of said lookup table
4  address.
3. The method of claim 2, wherein said lookup table address is based

2 on an operating voltage.

4, The method of claim 2, wherein said lookup table address is based

2 on an ambient temperature.

5. The method of claim 2, wherein said lookup table address is based

2  on the power level of said third RF signal.

6. The method of claim 1, wherein said determining step comprises:

2 determining a lookup address;
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10%6 receiving a reverse link power control signal; and

6 setting said desired power level to the minimum of said maximum

allowable power level and said reverse link power control signal.

7. The method of claim 6, wherein said lookup table address is based

2 on an operating voltage.

8. The method of claim 6, wherein said lookup table address is based

2 on an ambient temperature.

9. The method of claim 6, wherein said lookup table address is based

2 on the power level of said third RF signal.

10. A system for adjusting transmit power in a wireless phone to

2 maintain adjacent channel power rejection (ACPR) passing margin,
comprising:

4 means for amplifying a first radio frequency (RF) signal according to a

first gain to produce a second RF signal;

6 means for amplifying said second RF signal according to a second gain to
produce a third RF signal;
8 means for determining a desired power level of said third RF signal;

means for computing a new gain value from said desired power level;
10 and

means for adjusting said first gain to said new value.

11.  The system of claim 10, wherein said determining means
2 comprises:

means for determining a lookup table address; and
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lookup table address.

12.  The system of claim 11, wherein said lookup table address is based

2 on an operating voltage.

13.  The system of claim 11, wherein said lookup table address is based

2 on an ambient temperature.

14. The system of claim 11, wherein said lookup table address is based

2 on the power level of said third RF signal.

15.  The system of claim 10, wherein said means for determining a
2 desired power level of said third RF signal comprises:
means for determining a lookup address;
4 means for accessing a maximum allowable power level from the
contents of said lookup table address;
6 means for receiving a reverse link power control signal; and
means for setting said desired power level to the minimum of said

8 maximum allowable power level and said reverse link power control signal.

16.  The system of claim 15, wherein said lookup table address is based

2 on an operating voltage.

17.  The system of claim 15, wherein said lookup table address is based

2 on an ambient temperature.

18. The system of claim 15, wherein said lookup table address is based

2 on the power level of said third RF signal.
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19. A system for adjusting transmit power in a wireless phone to
2 maintain adjacent channel power rejection (ACPR) passing margin,
comprising:
4 an automatic gain control (AGC) amplifier having an AGC input
terminal, an AGC output terminal, and a control signal input terminal;
6 a power amplifier (PA) having a PA input terminal and a PA output
terminal, wherein said PA input terminal is connected to said AGC output
8 terminal; and
an output power controller having a controller input terminal and a
10 controller output terminal, wherein the controller input terminal is conneccted

to said PA output terminal and the controller output terminal is connected to

12 said AGC input terminal.

20. The system of claim 19, wherein said output power controller
2 further comprises: means for calculating a maximum allowable transmit power
level;
4 means for determining a desired transmit power level;
means for converting said desired transmit power level to an AGC
6 signal; and
and means for sending said AGC signal across said controller output

8 terminal to said control signal input terminal.

21.  The system of claim 20, wherein said means for determining a
2 desired transmit power level comprises:

means for determining a lookup table address; and
4 means for accessing said desired power level from the contents of said

lookup table address.

22,  The system of claim 21, wherein said lookup table address is based

2 on an operating voltage.
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24.  The system of claim 21, wherein said lookup table address is based

2 on a current transmit power level.

25. The system of claim 20, wherein said means for determining a
desired transmit power level comprises:

means for determining a maximum allowable transmit power level;

means for receiving a reverse link power control signal; and

means for setting said desired transmit power level to the minimum of

said maximum allowable transmit power level and said reverse link power

NG N R

control signal.

26.  The system of claim 25, wherein said means for determining a
2 maximum allowable transmit power level comprises:

means for determining a lookup table address; and
4 means for accessing said maximum allowable transmit power level from

the contents of said lookup table address.

27.  The system of claim 26, wherein said lookup table address is based

2 on an operating voltage.

28.  The system of claim 26, wherein said lookup table address is based

2 on an ambient temperature.

29.  The system of claim 26, wherein said lookup table address is based

2 on acurrent transmit power level.



