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A VARI ABLE PONER ADAPTI VE TRANSM TTER CROSS- REFERENCE
TO RELATED APPLI CATI ONS [ 0001] This application clains.
the benefit of U S. Provisional Application No.

60/ 773,033 filed on February 14, 2006, and U. S.

Provi sional Application No. 60/763,041, filed on
January ZﬂV/ZBUEG)BLE’I’féOWEF&MI?Hé/E)TRAh@MHHM
applications are hereby incorporated by reference in
their entirety. FIELD OF THE | NVENTI ON [ 0002] The
present invention relates to communication systens,

and nor@REBI-REFBRENCGE TO RESATECEAPPLICATIONSK
i nterfaces and ot her devi ces. BACKGROUND OF THE

| NVISgOH PN [TQ@Q3]aEBﬁéaﬂfdri NGaiteyv tie FbaHER lof @D'S. Provisional
exenpl ary network 10 is shown to include one or nore

Apié\l'lda@'bﬁsﬁon@OWd‘Oﬁ'?Vﬂlé@So@@“e% %’8\“ 4 o2 (%%) Qﬂgdl?%.ﬁ%ogisional

| ectivel Yy Wwreless netmor

, . and .
Ao BB 4 BTSRRI e SRt 270 20885 T il of
g TR0 X ff Y RESobtutybinEietos fuhamagrey.
net wor k devi ces 24 comuni cate data packets over

cable, fiber or other nmedia with a router 40. The
access point 30 also comunicates with the router 40.

The router 40, inRlGER OEJHFEHNEENIION th a broadband
nodem 44, which comuni cates with a service provider
48.[0088] 1 TheJprdsent limventiohl feldtes Itb ddrhinunidatibh $\stéms, and
~I' I ~ *@&0002* service provider 48, in turn, provides

moex pattisulatlyado dissisiitieisad reondikintstdcesand other devices.

BACKGROUND OF THE INVENTION

[0003] Referring now to Figure 1, an exemplary network 10 is shown to
include one or more wireless network devices 20-1, 20-2, ..., and 20-X
(collectively wireless network devices 20) and/or one or more wired network
devices 24-1, 24-2, ..., and 24-Y (collectively wired network devices 24). The
wireless network devices 20 wirelessly communicate data packets with an
access point 30. The wired network devices 24 communicate data packets over
cable, fiber or other media with a router 40. The access point 30 also

communicates with the router 40. The router 40, in turn, communicates with a

broadband modem 44, which communicates with a service provider 48. The
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network 50 such as the Internet. [0004] Referring now
to FIG 2, an exenplary wireless network device 20 is
shown. The wirel ess network device 20 typically
includes a host 58 and a wreless network interface
60. The WI rel ess network interface 60 typically

sefvig pEddel 48 1 dwe, pgYHesaccage to e distEbytergommunications
whi ch includes a transceiver 64 including a

netwerk S sucbrasthednternet ecei ver 68. The wirel ess network
interface 60 also includes a nedia access controller
( MADOOA) arRéferrirat hew todfio e rinsexdrmpians Mretdss H&t@RP device

Referring nowto FIG 3, an exenplary w red network

20de'8hewn24The wirehsemetioek vivied 20etyprially Gyl dss a‘host 58 and a
typically includes a host 78 and a wired netwo

wn*efés%r f\é%rﬁorntéW&éMdOed Rd Wﬁ&eb@tr%t%%ﬁﬁ%ﬁaég' 88! tbically

includes a wired physical |ayer device

indleshy W“r“elléé‘%gr%h%nédd'l MR Re (%g-é\'()n% L\QH&Q es & trapseeiver

transmtter arecelver ere

B A o St e

escribed abov during use the transmtters 66 and
50 iRl dRPAP 4aess SOGOLE {MARYAO sadionptaer components
respectlve medi um A supply voltage of the network
(natshewnice may pose some linitations on the dynamic
range of the transmtters 66 and 86 relative to
vol [(09S] r efReferroesnowde FAGe 3uardexenEanyphiyed network device 24
transmtter. [0007] Referring nowto FIGs. 4 and 5,

is ghuavr.r Thenitdd hetwidik aledidd624 typiddigsinciddas@ RBostyr8 aal !/ wired
receive a supply voltage that can sw ng between +Vs

ne@ifik int¥Facé B0t NTRe GARY n¥§vdr§ Ill‘ll%ﬁ%Cé N typicafUAtiubi8s & wired
supply voltage such as
physical layer device (PHY) 82, which includes a transceiver 84 including a
transmitter 86 and a receiver 88. The wireless network interface 60 also includes
a media access controller (MAC) 90 and/or other components (not shown).
[0006] As described above, during use the transmitters 66 and 86
receive data that is to be transmitted on a respective medium. A supply voltage
of the network interface may pose some Iimitations on the dynamic range of the
transmitters 66 and 86 relative to voltage references that are used to supply the
transmitter.
[0007] Referring now to FIGs. 4 and 5, the transmitters 66 and 86 in

FIGs. 2 and 3 typically receive a supply voltage that can swing between +V and

—-Vs. In this case, Vs is less than or equal to a supply voltage such as Vgq.



However, when a transmtter signal that is to be
output by the transmtter 100 has an anplitude that
is higher than the voltage swi ng of the supply
vol tage, clipping may occur, for exanple at 110 and
112 in FIG 5. Increasin the supply. voltage tend
Hotigvpbathian 8 HABBIHger SeRmhiaat is thBe caluigby e Tsapspigter 100 has
voltage also tends to increase the power dissipation
an @mpltedelgatde highamtrRy trervaikage swiETafdine [UPP8] vaitage, clipping
circuit conprises a delay nodule that receives a
mayi grcual for exampie at $1Qmald trint A&, Fehereassg theleLipylgdioltage
transmt signal. Afirst digital to analog converter
tendertweretiace htippielgayddwevan smdreasingntak supphnveal eD@lso tends to
transmt signal. An analog output circuit anplifies

mcféﬁe&ﬂé'Mvér&ﬁéb‘-iﬁéﬂorﬁéﬂﬂé'devﬂé envel ope generating
nodul e generates an envel ope signal based on anplitude

i nformation rel ag g JQRW@ ,_g_;FN\/ NFﬁ)@ﬁlmt signal. A
supp

suppl y adj ust ment no [ es tagehsuppl y
t . -
i ey bR Y @aéu*sf ?ﬁﬁer%%yaeﬁiaermgnal
wadygaiors § Je&%egé’q%ﬁ e igsehGpasioHBT | A Bk Ehaial to

features, a second digital to anal og converter
anglggeqnverter HONVRts| hige dslaynd| transraih sigralotp @fvanalpg transmit
signal. The first digital to analog converter has a
Sighalgheﬁ\n r @3alpgt dutput ancuithempéfiesdhei gnalag trensmil signal.  An
converter. A third digital to anal og converter

envetope yesetdimgemoeliepgenérater aanshveRIpecsighal Yasdpoatsmplitude
bias current for the anplifier. The bias current

infdrifatioasiefatal en th@Qh e ¢RI Reat §|EEBFJ‘| R EEEH§ ddi¥stment module
t hr eshol d. The Wre ess network interface is

SR Ehgll Dl (R Srgly HEEESERE gRAPitess than o
thr&Soid Gndb<o %hggnas voltage of the amplifier above the voltage supply
reference when the envelope signal is greater than the threshold.

[0009] In other features, a second digital to analog converter converts
the envelope signal to an analog envelope signal. The first digital to analog
converter has a higher resolution than the second digital to analog converter. A
third digital to analog converter receives the envelope signal and selectively
boosts a bias current for the amplifier. The bias current increases when the
envelope signal exceeds the threshold. The wireless network interface is

compliant with at least one of IEEE section 802.11, 802.11a, 802.11b, 802.11g,

802.11h, 802.11n, 802.16, and 802.20.



3 [0010] A circuit conprises an anal og output nodul e

that receives a bias signal and a control signal. A

del ay nodul e receives a first signal and that

generates a delayed first signal. A control nodule

receives the delayed first signal and generates the

contd00]si ghalrchismpringsean. anmog mdpepBghirthet rereives a

nodul e recei ves a second signal including anplitude
biaisriignatearicona costrat signab Ardelay martuls irgorivemndirgesignat esd that

an envel ope signal that selectively increases the bias
ges¢rgted at delahed dinstl signalit putcontrduhtoduie netdiecs el dglgyed first

signal exceeds a predeterm ned threshold and before a

signar &9 gendizngs e thamolodighilenddebsthepdalani SnvdlGsE€ g¥Rbrating
by the anal og output nodule. [0011] In other features,

modOr: Féde‘NesSé gslé%bnti @éh&%clﬁdmg%%huﬂ%dw bﬁﬂlon‘:@létbﬁrto the

signal. Arectifier nodule that rectifies

flrs'f"% |a1"“éﬁ§ Jeterates gH@+|OP rét (P R elé@t?v mdr%égeds the bias

ulated carrier signha e enve ope g era

d it converter verts
s'gg%lve({) otag Salﬂaﬁagl %tuﬁlgn%%ﬁ%?%g H%%vtgleoﬁé'vg{]ﬁﬁals'gnﬁh exceeds a
e n | ower rise tinme than faste
pfeﬂe m'fﬁ?@%ﬁﬁ?'ﬂ = Egt%r%.agmrespﬂﬁ\é'%a@ra@noqfttbatﬁrst signal is
ul e conprises a power anplifier. The control
reCﬁb’@GltB’ﬁhﬁcﬂﬂ?dl%OHtwm@H@ter nodul e. [0012] In ot her
features, a switch communicates with a first reference
vol [08d4] andn ihen fratotdse dhyfirsth sigenl i apdesy andigital mypdulated
nodul e. A capacitance conmunicates with an out put of

cartibesignakl Apectifierenatiuleghabrlictifiesittte tigitaswidduted Aarrier signal
i nduct ance communi cates with the anal og out put nodul e

and@ At th@a@%ﬁfé@ﬁﬁédulétéﬂﬂtcéme'?gs@ﬁél"‘ﬁf & YRR bBRerating

with the anal og output nodule. An antenna

mo@QF@mﬂ'd@Eaﬁo‘@ntaibgt BEnVEH e VoI AS 1O ek velbBE 5&?@"{8% analog

gener at |
envelope signal. The envelope signal has a slower rise time than a fastest rise

time of the first signal. The analog output module comprises a power ampilifier.
The control module includes a transmitter module.

[0012] In other features, a switch communicates with a first reference
voltage and is controlled by the envelope generating module. A capacitance
communicates with an output of the envelope generating module and the switch.
An inductance | communicates with the analog output module and the
capacitance. A matching network communicates with the analog output module.
An antenna communicates with the matching network. The envelope generating

module receives the first signal and generates the envelope signal based on the



nodul e receives the first signal and generates the
envel ope signal based on the 4 first signal. The
delay circuit delays the nodul ated carrier signal. An
upconverter upconverts the del ayed nodul ated carrier
. signal . [9013% A circuit conprijses anal og output neans
f'rsftog'gf‘@'eei vhegdalay; gecuikidaiays dhe mogylatedl carighagignal.  An
Del ay neans receives a first signal and generates a
upgenvgfited upcesyerés theadelayrrhmodulated agrries sinagds t he
del ayed first signal and generates the control signa
bas D13} er v rwircHt vanopésegearalayi ogpukareansr Eraiecesirgy a bias
second signal including anplitude information rel ated
signal ahe af ¢ordtol signahl Detaydmeeansreteisesia firsivsigaalearsd gonrates a
that selectively increases the bias signal to the

deRy8H Obrs0USighAl. ME@BAtroN eibdride rEERIRdPRRe SHORGEJ EHEEESSNA and
predeterm ned threshold and before a correéespondi ng

j f fi i | 4 cei t 0
o e o oG ! PoReh hBEr oy SR it | e BliRy Ofheans
i j ’ i g I ri i gpal.. ,
reReE sefnd SR follBlamPRYa MyBnpi boffladlig e st signal

arrier signal and .outputs the rectified djgital .
anfigaopEies e e e bpesy GatNeEsd RavEfi loctsssegdhe iy signal to the
means. Digital to anal og converting nmeans converts the
angirgePliftit SMgARF WHSHNther RaIvElpPPen Sidn@heexsiegdsl @ Prrdetermined

envel ope signal has a slower rise time than a fastest
thresheld @ndebejore aeofriesponding martiormoktherfirtsbgigoal isueceirad dy the
conprises power anplifying neans for anplifying. The
anglogtaubputrmeeanss.i ncl udes transmitting neans for
transmtting. Switching neans for sw tching

confogiidgat aa otheh f@athidsstthe fRSEERAGE inider0@ aifal fodulated
controll[ed by the envel ope generati ng neans.

ca@%&%ﬁdﬁﬁgﬁe&ﬁép%éﬁr&wé&%ﬁe§%?@Giig}it%f‘?ﬁocﬂﬂgted carrier signal and
s with an output o

outputs the rectified digital modulated carrier signal to the envelope generating
means. Digital to analog converting means converts the envelope signal to an
analog envelope signal. The envelope signal has a slower rise time than a
fastest rise time of the first signal. The analog output means comprises power
amplifying means for amplifying. The control means includes transmitting means
'for transmitting. Switching means for switching communicates with a first
reference voltage and is controlled by the envelope generating means.

Capacitance means provides capacitance and communicates with an output of

the envelope generating means and the switching means. Inductance means .



the envel ope generating neans and the sw tchi ng neans.

I nduct ance neans 5 provides inductance and

communi cates with the capacitance neans and the

anal og out put neans. [0015] In yet other features,

mat chi ng network nmeans for matching conmunicates with
proyides dRdieignsat pid GesrRYNicAiesawitBniie eapetiiancat meanstand the

t he mat chi ng network nmeans. The envel ope generating
anategaytpuberganss the first signal and generates the

envel ope signal based on the first signal. The del ay

med@918k| ayrs yeheothed fiéattesh, caatahirig $ietwatk myans for matching

upconverting neans upconverts the del ayed nodul at ed

comtrauhicatessivthathe &8K¥1a§Joutpieindatls COARdri@snd ReRiniiMBatds with
bi as signal and a control signal at an anal og out put

the FR&tehRig HEGRINY h%r%ﬂdﬂﬁj@bﬁVéIBFe @eﬁbFﬁanslirﬁ%ﬁE;r?ceives the first
generating the control signal based on the delayed

P : : v . i : \ding
a1l 38E0hos YR EnlLBBeR GRS BRThe (rEELUARI The colay
' I I.anal hased on the second

me S 8ERYs e Pl BRRER Bo B o 8Tt GRERG Uncgverts
the anal og out put nodul e when the envel ope signa

thegf@@@g§n88“@ﬁ%ﬁ%@%@ﬁ?ﬁ@aLthreshold and before a
corresgonding ortion of the first signal is received
by [PAEShnafdge MABIRA ECeMIT #]|bias signaband @agantey signal
the first signal includes a digital nodulated carrier

at afi gnaipg OrtiputmebHole; ireedividg sandedelafingray fitdt esighadi geerating the
nmodul ated carrier signal and outputting the rectified

contfopisignal nbakddterd tiear déleyed ifsilsignal:t Peceving! @psecond signal
generating nodul e. The nethod includes converting the

nlaayg] e lofaany (paRkes, WAL gl 8 Sberatng o
envelope signal based on the second signal that selectively increases the bias
signal to the analog output module whén the envelope signal exceeds a
predetermined threshold and before a corresponding portion of the first signal is
received by the analog output module.

[0017] In other features, the first signal includes a digital modulated
carrier signal. The method includes rectifying the digital modulated carrier signal
and outputting the rectified digital modulated éarrier signal to the envelope
generating module. The method includes con\)erting the envelope signal to an
analog envelope signal. The envelope signal has a slower rise time than a

fastest rise time of the first signal. The method further includes generating the

envelope signal based on the first signal. The method further includes delaying



fastest rise tine of the first signal. The nethod
further includes generating the envel ope signal based
on the first signal. The nethod further includes
delaying 6 the nodul ated carrier signal and
upconvertlng t he del ayed nodul ated carrier signal.

ther Botyiated, qander sidaal ap0 Hpenveating ithe delayars rm@éa@d carrier

di sclosure will becone apparent fromthe detailed
sigg@lscri ption provided hereinafter. It should be

understood that the detail ed description and specific

exd®Pn8}, Woitheriaréasaof rapplitdtslityr of eheegdresdnoddisedsure will

of the disclosure, are intended for purposes of

beddnheiappatdnt froemthe detdiled eeser tioﬂhﬂ'@dﬁ@dﬂ%réin@ﬁbrt h&hould be
scope of the disclosure. BRI EF DESCRI PTION OF T

undaréibliGhat eHELktaliBg st%ﬁEﬂén 'aﬂ&eéﬂécﬁl% é\ké%pﬁ%cmegﬁaﬁating

fully understood from detai l'ed descri ptl on an

the Fef8frEd Eﬁerﬁr Qi RS S‘M?)%{J?é nare% OR?eQJd lgcgr; ?u}pésses of

ncti ona I agram O an eXe

"'“W#funcm ﬁ%{f@%& ke R e b fitr% B

network device of FIG 1; [0022] Figure 3 is a
functional bl ock diagramof an exenplary wred

t k d f FIG 1 0023
Pﬁn\c/:\ﬂ onalewﬁlcéigg QE%@P&HTEQ ’%ﬂ'ﬁ\’%gafr?f“twm@ﬁat i s

powered by a voltage source according to the prior
ar t[0018D24T hsi presentinvention evilkpecame meveffoliymuotiesstood from
wWireless signal transmtted by the transmtter of
theldletailedi; description and the accompanying drawings, wherein:
[0020] Figure 1 is functional block diagram of an exemplary wireless
network according to the prior art;
[0021]  Figure 2 is a functional block diagram of an exemplary wireless
network device of FIG 1;
[0022] Figure 3 is a functional block diagram of an exemplary wired
network device of FIG 1;
[0023] Figure 4 is a functional block diagram of a transmitter that is
powered by a voltage source according to the prior art;
[0024] Figure 5 is an exemplary wa\}eform of a wireless signal
transmitted by the transmitter of FIG. 4;
[0025] Figure 6A and 6B are functional block diagrams of exemplary

adaptive transmitters according to the present invention;



[ 0025] Figure 6A and 6B are functional block diagrans
of exenplary adaptive transmtters according to the
present invention; 7 [0026] Figure 7A is an exenplary
functi onal bI ock diagram and el ect ri cal schematic of

pl ust nent nodul e; [0027] ure 7B is an
eerEl m:rﬁ JﬁaHprac@xgmlﬁranf fonal dueek cdipgram and
schemat i c of an assynetrical supply adjustnent nodul e;

elepgabjcirngaticeof7Lsupplamdivatmentmpdulenct i onal bl ock

di agram and electrical schematic of a symetri cal
supf@I0274d Esgurent7Brodube; ekeopdry Fiunotien8A blbtkisdiagtas and
a symmetrical boosted waveform [0030] FIG 8B

electricas§crairastid 6Bars begBheBicanNalpply éeéu_bfmanmoa@@;
envel ope signal; [0031] Figure 8Cillustrates an

asypooRi] i C#ig th’@‘)@tcedls\"’%\"uefe‘iémpla{rQO%ctlghQPrtﬁo&'§laafhni1: and

exenpl ary functional bl ock di agram of exenpl ary
ele? Eﬁ%{ %%nép ‘wbﬁ[ %fcﬁggﬁg%ér}g%%%g%@ ac!:%gm: ccﬁ"en‘ati c of

I { 34 FIG
Toei1eRRhe: FRuE e ?fﬂ#evsiadss&ﬁﬁ%i?acoaéﬁgas%gw S
00 . [ at
a6, RiEBuie S Boteh T SRS envelo
nodul e; [0036] Figure 11B is an exenpl ary
SIQﬂﬁlplenentatlon of the present invention in a digital

versatile disc drive; [0037] Figure 11Cis an
exef®fiBdl y iFrigJ.lrerﬁﬁlillarstretescén asyammetszah boosted waveform;

[0032] Figure 9 is an exemplary functional block diagram of an
exemplary RF amplifier with boosting;

[0033] FIG. 10A is a functional block diagram and electrical schematic
of another exemplary adaptive transmitter,;

[0034] FIG. 10B illustrates a rectified and boosted waveform;

[0035] Figure 11A is an exemplary implementation of the present
invention in a network accessed storage module;

[0036] Figure 11B is an exemplary implementation of the present
invention. in a digital versatile disc drive;

[0037] Figure 11C is an exemplary implementation of the present
invention in a high definition television;

[0038] Figure 11D is an exemplary implementation of the present

invention in a wireless local area network device associated with a vehicle;



invention in a high definition tel evision; [0038]

Figure 11D is an exenplary inplenentation of the

present invention in a wireless |ocal area network

devi ce associated with a vehicle; 8 [0039] Figure 11 E

is an _exenplary inplenentation of the present

i nvi9989bn iFr*GlaecéﬁrEu|'8ararp|%ﬁ@qplqraomq>lemamat@m1othher_> present

an exenplary inplenentation of the present invention
inventien Bea celbpgabplxonaind [ 0041] Figure 11Gis an

exenplary inplenmentation of the present invention in

a ni9dida] pl &ygure DEFAILBD BEECRIFY| Ohplementitid?REIFERRERresent

EMBODI MENTS [0042] The followi ng description is
invemtic iy £xenpbaiok; aAdnature and is in no way intended

tolimt the disclosure, its application, or uses. For

purpeaey OfFi%tﬁbaﬁHG}”is tde S@ARIAS! ﬁﬁﬁl%ﬁ?eqw%)f?ro? WMd Ipresent

be used in the drawings to identify simlar elenents.

invé%t#'d%ﬁr‘?\da H%OZ%B'EB%F(% termnodul e, circuit and/ or device

refers to ication Specific Integrated Crcuit
(ASIC), an electronic circuit, a processor (shared,
dedi cated, or group) and nenory that execute one or

nor f LI [ 0 onmbi nat i onal
ogreTafberHEs Ry boN ey RECtRRRE A SRt ez
provi de the described functionality. As used herein, o
t hd004R} asd hgtfollewing daseriptionis merell @xemytaiyl in ngdure and is in
construed to nean a logical (Aor B or C), using a
no way-ietendedi tedimib ¢he disclosura, titsstpplicdtibe, omdsest 6od puhaises of
steps within a nethod nmay be executed in different
claritydene véanhe ueferbhes imgnbdrs willi bei pdeas iwfthe hérawings aotidentify
di scl osure.
similar elements. As used herein, the term module, circuit and/or device refers to
an Application Specific Integrated Circuit (ASIC), an electronic circuit, a
processor (shared, dedicated, or group) and memory that execute one or more
software or firmware programs, a combinational logic circuit, and/or other
suitable components that provide the described functionality. As used herein, the
phrase at least one of A, B, and C should be construed to mean a logical (A or B
or C), using a non-exclusive logical or. It should be understood that steps within
a method may be executed in different order without altering the principles of the
present disclosure.
[0043] Referring now to FIGs. 6A and 6B, adaptive transmitters 150-1

and 150-2 (collectively adaptive transmitters 150) according to the present

invention are shown. Components of the adaptive transmitter 150 receive a



[0043] Referring nowto FIGs. 6A and 6B, adaptive
transmtters 150-1 and 150-2 (collectively adaptive
transmtters 150) according to the present ‘invention
are shown. Conponents of the adaptive transmtter 150
receive a 9 voltage reference V. Unlike conventi onal
volaae é@f@re’t%vtvdl"ﬂ'tifﬁecqfé’ﬁé?'@fr‘@é%rﬁ%ﬁhet\@ﬁﬁpgﬁdﬁfﬂr?n@% Vs can -
greater than the supply voltage Vdd. Therefore, sone
teropaipoiiebe greatet tian theesupphneitiageetssc dhepefore r‘qmm@comonents
driven higher than the voltage reference Vdd to avoid
within fie tngnemitter van destenthonarily drivandeghvdri then teé nblagme reference
relatively |ow power dissipation. [0044] In FIG B6A,
V4t beavsiapilippigtdranmigrddser dyifainié range Wil raaidtghingl relatively low
signal processor (DSP) 152 that outputs a transmt
poWeGHiﬁsnﬁdTi%h is to be transmtted. A delay nodul e 154
del ays the transnmit signal by a predeterm ned del ay
and/[@d‘}@] vanh Rt egdelpy St % iv%agaﬁgmﬁ@ru‘% r@luldes g digital

di gital "t o analog conver converts

n Io tra t_ si
sicef) @%?%#{QK@EPQ s L Geepta qorwqﬁﬁsaa'oawues to be
circ an anplifier 162, ch a ifies the
ffaa'ﬁavfgegf Aefilay A dB dRife tie CARPMItTE Y SiRGaggtemmined
anal og output circuit that requires a bias
de{?m angHfer axRrisbledelay thaoues) baagisted mhalipisaltesanalog converter
receives the transmt signal (or anplitude

158n¢oventsi e delayeddtransmhesignaintonian shagngl framsmdit signal. The
sel ectively increases voltage VS supplied to the

analogl frdmemit aighadis anfpubitben ansibg®uaplitoclicuiti sudi hs apox@plifier
a threshold such as the voltage supply | evel Vdd when

162hwmﬁaérﬁgnfrers&nérarta|§g gaﬁém%@ﬁ@qiswm arY ahip€er %Wv% any

| evel or any ot her t hreshol contr ast to causal

anébggurs SMBut diR% .tmﬁﬂ Heagﬁfzgg%gsg@gd}gcmgl 162

eforet e anplifier ceives t e
[0045] A boost module 164 receives the transmit signal (or amplitude

information related to the transmit signal) and selectively increases voltage Vs
supplied to the amplifier and/or any other analog output circuit abové a threshold
such as the voltage supply level Vq4q when the analog transmit signal exceeds the
voltage supply level or any other threshold. In contrast to causal systems, the
voltage boost to the amplifier 162 occurs before the amplifier 162 receives the
corresponding transmit signal that exceeded the threshold. Therefore, clipping
can be avoided unlike in cauéal systems where clipping may be reduced but not
avoided. The envelope signal has also may have a rise time that is slowér than

the fastest rise time of the transmit signal.

10



corresponding transmt signal that exceeded the
threshol d. Therefore, clipping can be avoi ded unlike
i n causal systens where clipping may be reduced but
not avoi ded. The. envel ope signal has al so nmay have a
rise tinme that is slower than the fastest rise tine
of A046]r anldre bogstgmadulel $64 eonmriseseam evyelopedmodules 470, a
conprises an envel ope nodule 170, a digital to anal og
digdahteraralod T@naaden 19@pphst aobupdmdiusrm@nt andddle Thé The
transmt signal may be output to an envel ope nodul e
tradstit signz! eresebepetpurdelba enlédpganedaleety (RNTRE el oBBe module
signal that is based on the transmt signal. The

17@@6@1|e@¢1@38arg%|vetdp%0§@nﬁpﬁiétllgeoa%é@/ 8h tﬁégﬁéhé/rﬁltps&@rkaﬂ The
of the transmt signal at a |ower bandw dth. The

enlySe @Fb‘hﬁ'tr@@ﬁé pbSitiO8 tdMdliort r‘:’eg’iatﬁ éa@g cfoh@nt?ér%gm signal at a

converter whi ch converts t enve ope si gna

lowP b%'?\?il/\f?&hs' ﬁﬁ@lené/g%??gﬁgﬂwﬁ% Hu tt8 d d@%&)?@ a%'a% gonverter

to anal og convert outp

AT B U AR AT B0 s

ier 0047], When the envel ope signal is
ffomwﬁg f{]ﬁiafﬂ P qu &9 \éﬁrEFrng?n'éIOUtPWeto 3 9pBPY aripetsiantApodule
modul e 174 supplies VS = Vdd. Wien the envel ope signa

174.s Thgrsappéy adivatinememeruleshtd gesergtes a vaniabtaipplitage supply or

adj ustment nodul e 174 tenporarily boosts Vs above
biaydier. therenpliiest16@ol t age VBoost allows the anplifier in
the transmitter to track the transmt signal wthout

cl i [004mD t Wehém dis ehvelopa sdnal T esstitlaavthpriBrshem Bignal, the
the del ay nodul e 154 allows the supply adjustnent

t cli n
SR SRS HomTr . Rrles 0 g Sl toiopg agnat

gregﬁgﬁmégﬁe %’ﬁ%ﬁﬂaﬁ fIgNG, e 5Gh8Y ddRRAeht MbAME19% temporarily
boosts Vs above V4. The boost voltage Vgeest allows the amplifier in the
transmitter to track the transmit signal without clipping the transmit signal. The
delay provided by the delay module 154 allows the supply adjustment module
174 to generate the additional voltage required to boost Vs above Vyy. The digital
to analog converter 158 méy have a higher resolution and/or bandwidth than the
digital to analog converter 172.

[0048] As can be appreciated, the envelope signal generator does not
need to receive the same signal as the delay module 154 and D/A converter 158

as shown in FIG. 6A. For example, the digital signal processor 152 can output

amplitude information related to the digital signal to the envelope signal
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digital to anal og converter 172. [0048] As can be
appreci ated, the envel ope signal generator does not
need to receive the sane signal as the delay nodul e
154 and D/ A converter 158 as shown in FIG 6A. For
exanpl e, the digital signal processor 152 can out put
gepargton arre thertra@nsatt sanale(ineleding cadditiordil gnfoahatiomntal theodelay
t he envel ope signal 11 generator and the transmt
masium 454 and d/Adianyededdil 58 otdher tybos whsigon)s maythecuse] aywell. -
nodul e 154 and D/ A converter 158. O her types of

si g[0049] mayRéferrirgedowso WeGk. 7A003 ShdRA-80, idtdes fa@y supply
FI Gs. 7A-7C and 8A-8C, an exenplary supply adjustnent

adjiBte®t rhéduliest EhRWMhdvh tomhde 2senbh G, 3B2RPh Byt Bapacitor

boost capacitor CBoost that receives a boost vol t age

Caf L OtRat hecsllgé taalb,oBQ‘ @8%@% ORI YRS tcﬁ§it§1 iy gné}pgﬂg({)r“%ﬂ]e 0 172.

envel ope signal is |ess an the threshol

' J d . adj ust men; .
Wi e 088, sigheL e RS BRaneORSHRRL YRl RSB en Socoa s
signal,i,s greater than the thre I d signal, the
cioff e 1, SLBRY SR Sfer Btllend 2 Sty &adaist Neme When the
nmodul e, 174 supplies Vs = Vdd + VBoost Ener g%/ stored
eny§lope §ighah i pteatechgnsthevinresholhsignabithe sweiachagesst is opened
and/or current to the anplifier and/or other anal og
ang theauprly edinstment maduie 18Asuppliest¥ostVaot Vaga. Energy stored
tenporarily increases the voltage supplied (Vs) above

in Wedcapatitoedlizes vall supelyebias whltageisnand’br cubrent to the amplifier
transmtter signal. [0050] In FIG 7B, the digital

andlograher anglogPolitpup cresitd.i mer RRdsAedifé IDsdst Sd"8LERBmporarily
generating nodules 176 and 177, which generate

incRABkELiItNE vf@ﬁﬁé‘ 8URHIIE(V, PANEIOVE, Sh@ F@&es{(iggng@%ﬂtg &hi¥ping of

Qutputs o e positive and negative enve
Fé}‘rsr j ules 176 and 177 are input to digital to
thegn nﬂ&épggg??ers ( DACs)

al og con

[0050] In FIG. 7B, the digital signal is output to positive and negative
envelope generating modules 176 and 177, which generate positive and negative
envelope signals, respectively. Outputs of the positive and negative envelope
generating modules 176 and 177 are input to digital to analog converters (DACs)
178 and 179, respectively. Outputs of the DACs 178 and 179 communicate with
positive and negative boost capacitors Cpeost+ and Cpoost., respectively. Switches
181-1 and 181-2 are operated as described above to selectively bias an amplifier
180 with V44 or a boost voltage.

[0051] In FIG. 7C, the digital signal is fed to a rectifier 182 (or absolute

value circuit) that rectifies the signal. If used, the absolute value circuit may
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178 and 179, respectively. Qutputs of the DACs 178 and
179 communicate with positive and negative boost
capaci tors Cboost+ and Choost-, respectively. Switches
181-1 and 181-2 are operated as descri bed above to
selectively bias an anplifier 180 with Vdd or a boost
selgslivedyyehangesign bits to erovide annebsglyetluei daenvelopednodule
to a rectifier 182 (or absolute value circuit) that
oulpuits i posttiver endi gegativel fenyskpe tshgnaddstd UDACsal18d and 185,
circuit my 12 selectively change sign bits to
respeotivele Qotmits of dhe DACs.84/mdNn 86| cpemomidate withupeeithide and
positive and negative envel ope signals to DACs 184 and

ned@he boGspepidcitelsy CodMi @%HSC%ESJ F@sp@é@&e|%84swn&1é58586-1 and

communi cate with positive an negati ve boost

186‘@%' (S;SHrétegOQQ%teé'c%@d QBSQQttasefegﬁpégt ISR armfi ﬁé?hﬁ?l with

-1 and 186-2 are operated as desc ed above t

‘?'Iae%béw[%agéas an anplifier 187 with Vdd or a boost

I'tage ] The circuit in FIG 7B generates a
SRR SO T] 2R hrker L BrbPelih boostea
her bandvm h t hap t{he envel ope signal 1
wa\f%érr@ﬁge?bspéh%wrgﬁ% 185 2 FiSp ik andh&5; inganemdier signal
gnal 190. In other words, the envel ope signal 192

19ijé§ nbighaE Pangwidih taan threnvlppasignel 10Re Tharswueiopersignal
signal 190 as would be the case for traditional peak

192 antitipptesdiiectansmitieg sidrsal g@0er il bther IMards) titeednaélope signal
188. Rather, the envel ope signal 192 begins to

192 doegasemelﬂelgﬁblldw (s inefed¥e dfithe tidhehR@SISsigNalt 199 as would be
transmtter signal 190 and may have a hi gher anplitude

thet bk Fdletradikidfal peaklerRe ee?é‘@cﬂﬁe& ﬁél@c% er%“%'?lﬂlsir@ed at

Furt hernore, the bandw dt t he vel ope si

184 S hg}’f’ﬁsrr HABn 60 2 A3 BL4ihd %o iAGBSLR th %Etléfp%ﬂgk of the

190
increase in the transmitter signal 190 and may have a higher amplitude than the

traditional peak envelope detector signal. Furthermore, the bandwidth of the
envelope signal 192 is lower than the bandwidth of the transmitter signal 190. In
other words, a rise time of thé envelope signal 192 is greater than a fastest rise
time of the transmitter signal 190. Stated another way, a slope 197 of the
envelope signal in FIG. 8A will be less than a slope 196 of a corresponding (and
delayed) portion of the transmitter signal 190. Using an envelope signal having a
faster response or a step response (such as the one shown at 199 in FIG. 8B)

may tend to cause high frequency noise.
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other words, a rise tinme of the envel ope signal 192 is
greater than a fastest rise tine of the transmtter
signal 190. Stated another way, a slope 197 of the
envel ope signal in FIG 8A wll be less than a sl ope
196 of a corresponding (and del ayed) portion of the
t r alF3t erindilgn8C, BOESYIPRicahwawsiormpbakeamhe generated by
having a faster response or a step response (such as

the Iggcaibdn SHEWMY Gitis 19@wWm FIt@ beBst tmatyist gemerated @wusiifferent for
hi gh frequency noise. 13 [0053] In FIG 8C, an

positiyenamt rregrltivapoeiansoft thatsigra. Teegsfoss, ahe poitivetdirl negative
circuit in FIG 7Cis shown. The boost that is

bisgenttagb s fori tﬁediiﬁérehﬁ@narﬁ$|ﬁfierm¢§y hisyeAdiffeRafat i ve
portions of the signal. Therefore, the positive and

negpigset Reemitd] heuek M6, td?eargiaﬁgﬁfi\%‘ttrlﬁsnﬂﬂ% begéan be

may al sO be different. [0054] Referring now to
B RARE Y Bt REY L (o] e e B Lflenfe g of the
aciptfye ENENER SERIRRENGITho 0 FESTY HhemsiPos ZRREBBIS witin
oS AR ' b S e ot S s votsos
the transmt signal to the delay nodule 154 and to a

supRltVei eft digital (tErnsans onedulaten 202 ertautsethe ttanemit signal to the
outputs the rectified digital signal to the envel ope

delaydoiogule7 d 54Thed dicgiat edctifier 2fvalarg absolute tvatuel 58odule), which
converts the delayed transmt signal to an anal og

output $ime rrectifiedndigitaTbignanéd dge tehasiMet meidaal 70s THE pdigital to
to an upconverter 204 that upconverts the signal. The

54168 S B L 08 b hars
sigH8Ner #heSarMo§NeheRft SigaR!ist BfputSto an upconverter 204 that
upconverts the signal. The upconverted signal is output the amplifier 162, which
amplifies the signal.

[0055] The envelope module 170 generates an envelope signal that is
based on the transmit signal and/or a threshold signal. The envelope signal is
output to a digital to analog converter 172, which converts the envelope signal to
an analog signal. The analog signal from the digital to analog converter 172 is
output to a supply adjustment module 174. The supply adjustment module 174
generates a variable voltage supply for the amplifier 162.

[0056] When the envelope signal is less than the threshold signal, the

supply adjustment module 174 supplies Vs = Vgg. When the envelope signal is
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ampfitien #@2.af hidgpad)

based on the transmt signal and/or a threshold
signal. The envel ope signal is output to a digital to
anal og converter 172, which converts the envel ope
signal to an analog signal. The anal og signal from
the digital to analog converter 172 is output to a
greaieplhandbe dbtesboetd sigaal, éha 3upplyhasjesipysing nsatjuis tiifgriemporarily
nmodul e 174 generates a vari able voltage supply for
bobste \Apbove &y 1Ghe {€APGroVilied tyhthecdelalyapedsieghdd alisws the
| ess than the threshold signal, the supply adjustnent

suppIg uddjustiders upplules 1 %45 to raldhene taeitRnue VOREgS i reqalred to
is 14 greater than the threshold signal, the supply

bo@é’ﬂ \Wsélffﬁ)étv Wldi%;nlﬂt“o éﬁél'@@rc%hbébfer mék‘é r\é§e@€§‘{ﬁe envelope
The de ay provi ded by the del ay nodule 154 al

&gﬁ%?ané‘; {abét@s‘ﬁJaH%lﬂ%THs it te Tq'\yblhg cgﬁgﬂg%%l\%cf %& bigses the

di t| tage require boost
t 8 I ecei ves th
ol e PR (5 G5 RSBk o
voiaE 5ihdevids @iﬁ'{oerﬁé'ey E'e iy dgavde analantive tinsreuiraat o the
t he boost volta ((i:;e is provided and/or may continually

yetmerigneduleettO adiustsean fpbias eyrrent to the

162. A bias adjustnent nodule 210 adjusts an RF bias
amplifierclpasedoon the ervgdpeé signabased on t he envel ope
signal. [0057] Suitable applications include wireless

net [A057] de\Buiteblarapplichtiets netlude k wireldssesietwdk devices and
net wor k devi ces can be VDSL or VDSL2 conpliant. The

wiret MitRek delives. K THE\HetREriCasVibiss §é’rﬁTBb|\ﬂDSLVMrt\}’DSEElT_—:omphant
standards 802.11, 802.11 a, 802.11 b, 802.11 g,

Thé%n’é‘iésé1 ne%%rklae{?lc rﬁﬁe & W with E}E %té’?‘lo‘atf‘%s 802.11,

| uet oot h and ceIIu ones, or exanpl e ose
809.%‘?a,"%6§.'1'1%f“80‘2‘.fﬂ;,%‘5.1f‘h‘? 802.11n, 802.16, and 802.20 and/or with

Bluetooth and cellular phones, for example those that are compliant with GSM
4G.

[0058] Referring now to FIGs. 10A-10B, a transmitter circuit 240
includes a digital signal processor (DSP) 242 that generates a first signal
containing amplitude information and a modulated carrier signal. A rectifier 244
(or absolute value circuit) rectifies the signal and outputs the signal to an
envelope generator module 246, which generates an envelope signal as
described above. A DAC 250 converts the envelope signal to an analog
envelope signal and generates a boost voltage Vggest across a capacitor Cgoost-

The envelope generator module 246 also generates a control signa! that
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[0058] Referring nowto FIGs. 10A-10B, a transmtter
circuit 240 includes a digital signal processor (DSP)
242 that generates a first signal containing
anplitude information and a nodul ated carrier -signal.
A rectifier 244 (or absolute value circuit) rectifies
seleglively gpeMs and clnses @ svitee288 gMbich iscameaiad & dpe The switch
generator nodul e 246, which generates an envel ope
is opjegater assdeageibedidbodeabove. A DAC 250 converts the
envel ope signal to an anal og envel ope signal and
geni@0a0es A Helaytmodlleadss Y&osieds e assiudatedretiéObignal and
CBoost. The envel ope generator nodul e 246 al so

gergrarssabedelaye@ninbaliatédtariéhaignal> ARl @sddri@kiér ARBASIe 256
and closes a switch 258, which is connected to Vdd.

upc?hﬁeﬂ!é’itﬁé Gleldyﬁd%@ﬁr‘ié}.t 0transARRS 5o eSE RRANS 2 EQQ@&]S@%&I for a

el ay nodul e 255 Teceives the nodulated carrier sig

corfffl te%ﬂ&rcﬁtaﬁga\afeggé%ﬁgr 54 ng&?gn;“tﬁé ro‘g‘lez{ye%i %B?LI&%% carrier

upconverter upconver el’ayed

: tr ] enerates a.control signal for a .

siof At Ellos B0, FRY S bEon Shigf Pehirerb bF BaetiFaphcithe Cooos
el nodul ated carrier sjgnal. An inductance 260 ,

a”%ﬁﬁqeaﬂﬁ@ét%tﬂs&%@h AT - cdpdBRICHINGCHEBRGTK 266 is
and a first termnal of the power amplifier 264. A o

coupird K9 e rfsstvarmingeand to csuphtanneo26die i FEE. 16Bmithaldigital
and to an antenna 268. In FIG 10B, the digita

transraih signgl i rgatified $for exaimpledt 800) ard anpdrealay eb@Blopansignal is
an anal og envel ope signal is generated as shown. The

genephtedgas ihawrt. 0 THe vaagé fbigs toahecamphiier LEIRLERSPSncreases
above Vdd as needed to prevent clipping. [0060]

abd@@f\feordrgs%é&w tbprEVeMr @ppinklA- 11G  various exenpl ary

i npl enent ations of the present invention are shown.
Refla6601'9 ReYertiRgF W e to Figures. 11A-11G, various exemplary

implementations of the present invention are shown. Referring now to Figure
11A, the presént invention can be implemented in a nefwork accessed storage
module (NAS) 901 that includes a hard disk drive 900. The present invention
may implement and/or be implemented in a wireless network interface module,
which is generally identified in Figure 11A at 904. In some implementations,
signal processing and/or control circuit 902 and/or other circuits (not shown) in
the HDD 900 may process data, communicate with the module 904, perform
coding and/or encryption, perform calculations, and/or format data that is output

to and/or received from a magnetic storage medium 906.
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11A, the present invention can be inplenented in a

networ k accessed storage nodule (NAS) 901 that

i ncludes a hard disk drive 900. The present invention

may i npl enent and/or be inplenmented in a wireless

network interface nodule, which is generally

i detRA&11ed Tihe HPLPEO may eamgumicate witbranother networked device

i mpl enent ations, signal processing and/or control
(natishowin) saol aarmibompotérea roobitucomp(ting dekicerguchnas &personal

HDD 900 may process data, conmunicate with the nodul e
diga@lassistaharasliuto ghoneantédia of P Qilawst, aREEHOliKe, and/or other

cal cul ations, and/or format data that is output to

dewibel/vRs ohect Merb i lﬁw@m@bhe/&ttﬁéaﬁsdﬁ%d@%ﬁ 98 HB® 900
[0061] The HDD 900 may communi cate w th anot her

ma‘?%é"@éﬁﬁé’ctgg% Tfe 6&90@@9\&‘? rléﬁlaoﬁ?a@cé‘s]%n??\%}r%ry G{EAM low

il'e conmputing ice su per sona

T Il W
B e b s TR R B e

\&% | ow Iaé ncy nonvol atile nenory such as flash
HRHRPIY Madyle, 8 ¥ menory (ROM) and/or other suitable
el ectronic data storage. The HDD 900 nmay al so i ncl ude
a ORIl shiaieyingoagwe tod3gurenddB) thef prasienty inventiam can be
Figure 11 B, the present invention can be inplenented
implemantidyint aIdigiMIs\eﬂ_Tsatée disc (DPUPdridei ¥.9The pgfesent invention
present invention may inplement and/or be inplenmented

malynimpleeeas andesrwes Kmipnraehiteaeiniteleds naticER ihterface module,
generally identified in Figure 11 B at 911. Signal

whiéhoi‘éeﬁéhé}gll@riéiér‘i’cfﬁedcme Q?Jre 4 f@”&i t919112 ﬁgﬂégérégggg@gsgnd/or

circurts (not shown) he DVD rive 91

corﬂrﬁl ablrcgﬁrg‘@r gh&/%ﬂ'cﬂlgelﬁgl%ﬁt"s &\%?rs}QBV\)nS)rﬂn tRE'BDIP Wrive 910 may

cul ati ons,
process data, perform coding and/or encryption, perform calculations, and/or

format data that is read from and/or data written to an optical storage medium
916. In some implementations, the signal processing and/or control circuit 912
and/or other circuits (not shown) in the DVD drive 910 can also perform other
functions such as encoding and/or decoding and/or any other signal processing
functions associated with a DVD drive.

[0063] The DVD drive 910 may communicate with an output device
(not shown) such as a computer, television or other device via one or more wired
links 817 and/or wireless links via the module 911. The DVD drive 910 may

communicate with mass data storage 918 that stores data in a nonvolatile

17



~

format data that is read fromand/or data witten to
an optical storage nedium 916. In sone
i npl enent ati ons, the signal processing and/or control
circuit 912 and/or other circuits (not shown) in the
DVD drive 910 can al so performother functions such
mamgeEnd e Masa Al onean B Banaintnchidesa jiat Hisk diugndiDD). The
processing functions associated with a DVD dri ve.
HOD 068 havetioveorfiguati@ showy irc Giguiaild & eThe HDRmay be a mini
out put device (not shown) such as a conputer,
HO lteati iscludesrore bematevplatiensi Baving sodiagmster thateid smaller than
links 917 and/or wireless links via the nodul e 911.

apgroginidMelydr isve PR DVEY drig@ 9nuthapbe obinhBcRSD Mahry 919 such
storage 918 that stores data in a nonvolatile 17

er
o A OIS et fon Ao I i e, ancior

otr}%ﬁgﬁm bt Ele@bhicldhta B8 QéeD?rH%b\R? il 910 ¢ ;4@ hclude a

Udes 8ne or nor e pla aving a

I S sna“l .,than approximately 1.8". The DVD drive 910
poWﬁQS%%3¥§ﬂﬁected to menory 919 such as RAM ROM | ow
| at enc nonvolatlle nenvrg such as flash nmenory and/ or
oth S\Q'Ju t AHRTEIMHI% EOMO AP cFigHier 1dor Hige Pregeat DoWeRtiGR £an be
910 may also include a power supply 913. [0064]

Immt@mntedwgw AONgh defingigreteladsion HEILHNGs@2Q. iTheeptasent davention
be inplenented in a high definition tel evi sion (HDTV)

magZoplerhenipardonbeiimpéarhented imejthenpt botbrtigealdirocessing and/or
i npl emented in either or both signal processing and/or

comtesit tinduitsi neiich Saremgietbrallyeide@rifiedl ihyFigdestq fE est P2, and a
Figure 11E at 922, and a wireless network interface

wirBR4Y I tAsk ln{é?%@]maaﬁle@-év 920 receives HDTV input
signals in either a wred

[0065] The HDTV 920 receives HDTV input signals in either a wired or
wireless format and generates HDTV output signals for a display 926. In some
implementations, signal processing circuit and/or control circuit 922 and/or other
circuits (not shown) of the HDTV 920 may process data, perform coding and/or
encryption, perform calculations, format data and/or perform any other type of
HDTYV processing that may be required.

[0066] The HDTV 920 may communicate with mass data storage 927
that stores data in a nonvolatile manner such as optical and/or magnetic storage
devices. At least one HDD may have the configuration shown in Figure 11A

and/or at least one DVD may have the configuration shown in Figure 11B. The

HDD may be a mini HDD that includes one or more platters having a diameter
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wirel ess format and generates HDTV out put signals for
a display 926. In sone inplenentations, signha
processing circuit and/or control circuit 922 and/or
other <circuits (not shown) of the HDTV 920 may
process data, perform coding and/or _encryption,
thabés sB1aleE haupaprassatelv it  ddteaHENY S20pmey drercanpected to
ot her type of HDTV processing that may be required.
menuug G28TschHET RAMORMY, lovniaten ayanenwailathe mesmodasach as flash
storage 927 that stores data in a nonvol atile manner
mesuwii aasl/apdtheabuidattlé eiectrgietata stoodige e TheeNDT®S92Ralso may
| east one HDD may have the configuration shown in

inclddew powéPsumsigloes. at | east one DVD may have the
configuration showm in Figure 11 B. The HDD nmay be a

M njooePP t hadfeirity YR l%nq:i@&re”‘)lﬁﬂp'tlﬁ’étSlre%ehtaviingréﬁ’on may

dianeter 18 that is snaller than approxi mately

. T n C . |
e RN o Ty SReGRANEA reldts ABIH et il 948 o
ng/ [ I tronjc_ dat t or age.
a VIR 358 BB g R8s Bl 982 560V i FgBLBA8 or more
40067 geferri ng now to Fi gure 11D, the present,,
SenSRR 4B afelp™ WReRNSORR/ BIOSSHIG msneRtht '@atianal sensors,
~wreless network interface nodule 948 of a vehicle
airftpyy sepseisvend/PaieRY her syitalje sensomrandiesithalsgengrates one or
fromone or nore sensors such as tenperature sensors,
mope estput condnos signaly such iasrerigise operating pardnheters ersamission
and/ or any other suitable sensors and/or that

op@rating phesmetees aind/onotepud Ml sigidls.ol si gnal s such as
engi ne operating paraneters, transm ssion operating

par @ueBE" s Thanehrifol @/8Rim 020trhaY IiIRéWRE! recehBG§haldTom inpit
control system 940 may |ikew se receive signals from

serlsdP8942 and/or output control signals to one or more output devices 944. In
some implementations, the control system 940 may be part of an anti-lock
braking system (ABS), a navigation system, a telematics system, a vehicle
telematics system, a lane departure system, an adaptive cruise control system, a
vehicle entertainment system such as a stereo, DVD, compact disc and the like.
Still other implémentations are contemplated.

[0069] The powertrain control system 932 may communicate with mass
data storage 946 that stores data in a nonvolatiie manner. The mass data
storage 946 may include optical and/or magnetic storage devices for example

hard disk drives HDD and/or DVDs. At least one HDD may have the

configuration shown in Figure 11A and/or at least one DVD may have the
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sensors 942 and/or output control. signals to one or
nore out put devices 944. In sone inplenentations, the
control system 940 may be part of an anti-I| ock
braki ng system (ABS), a navigation system a
telematics system a vehicle telematics system a
confighsatiprp ahewn dn $yairen] 1Bin ThgdpPDveayrhg aenigbmdthat includes
system a vehicle entertai nnent system such as a
ongtosrraore pbers bapagta diapetandhathe dnler th&n idppratimately 1.8
i npl enentations are contenpl ated. [0069] The
The uevdrtraincormtntl rsylstesy A MRY2berepnneced tooabmony 1947 such as
mass data storage 946 that stores data in a

RAMTRONAtIbWE afBnEReTonvbReildBRSnSIHt uchSEPA A6 mRoR®dnd/or other
i ncl ude optical and/or magneti C storage devices for

suifttRl & trdidd Hatll Storad v 8%nidR 30hay dAPcidle e8&Wer supply

one HDD may have the  configuration®shown in Figure
9331A and/or at |east one DVD may have the 19
configuration shown in Figure 11 B. The HDD may be a

m nj t hat. 1 ncl udes e or e, platters .having a

ci 0078 | relr BERP to U AT B BidsEpT Ngenhran be
. _powertrain control syst 932 may be connected to
'mﬁﬂéfmf‘iﬁ@w aseé]fw%rsph%m/l%@ﬂd%ﬁt Ay Indudecd srilwas artenea 951.

menory such as flash nenory and/or other suitable _
The| reseohinventicn By sgrRiemeshi andonbde iaplemeanted nol adwireless

a power supply 933. [0070] Referring nowto Figure
network intadape exwhite BABerinisome mplbmentatjnstre edlldlar phone 950

cel lular phone 950 that may include a cellul ar antenna

incRiles a Miophese066] an endicooutiay 968BLERERta 8pehir drei/or audio
implemented in a wireless network interface nodul e

ouPSBcs e} STOSTETS S o e SR oA
deﬂcéﬁ%%c%‘%ﬁrmﬂ}/&i 8ther input device. The signal processing and/or
control circuits 952 and/or other circuits (not shown) in the cellular phone 950
may process data, perform coding and/or encryption, perform calculations,
format data and/or perform other cellular phone functions.

[0071] The cellular phone 950 may communicate with mass data
storage 964 that stores data in a nonvolatiie manner such as optical and/or
magnetic storage devices for example hard disk drives HDD and/or DVDs. At
least one HDD may have the configuration shown in Figure 11A and/or at least
one DVD may have the configuration shown in Figure 11B. The HDD may be a

mini HDD that includes one or more platters having a diameter that is smaller

than approximately 1.8". The cellular phone 950 may be connected to memory
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out put jack, a display 960 and/or an input device 962
such as a keypad, pointing device, voice actuation
and/ or other input device. The signal processing
and/or control circuits 952 and/or other circuits
(not shomné%ln the cel lular phone 950 may process
9661§t19h agerhh M@eYdiaw latrdsy nosvalatjistmemorpsutbas flash memory
cal cul ations, format data and/ or perform other
and/el |ather spi’haivie élentroniondatal 6@rddge. Th€el@ht WhanepBbbemay also
950 may communi cate with nass data storage 964 that
inckidersepowat supply ®580nvol atil e manner such as optica
and/ or magnetic storage devices for exanple hard disk

dri poey2fDDRutefirg YRS to AtiguleeaIF, ORe b@@eﬁ@ﬁn@éﬁ’tﬁ)rﬁ @n be

configuration shown in Figure 11A and/or at |east one

lmﬂ?%/@eﬂ?éﬁ oY Qel th) 5&?@89“3@&9’ ;ﬁﬂéséﬁp\me gﬁﬂéf@ﬂlr&mmr%gt and/or

HDD nay be m ni I ncl u

a e th n

oo Shiebelor] 8 rdefod e dd Mod fr o ocd g oiop box 980
connected, t r 20 96 such s

recrey@énagqnﬁbﬁq?@"am%%ﬁoﬁ r?@%gamﬁ%rgﬁ and outputs

/or other suitable el ectrom c data storag

Staoﬂwdlﬁwobh@ﬁéiejwqwcap yileq mem@aéuaabl@tef ag@iw 988 such
953. [0072] Referring nowto Figure 11 F, the present

as iantedemision anghionhaoniteplamdéon ether wldeBOSend/tompaL@kb@( ooyt devices.
The present invention may inplenment and/or be

The spLerremagdbe woaneetedaoktherdet tbpdboxn@duvia HSnefilrk deterface
top box 980 receives signals froma source such as a

molurRadbend TheusighaRPeocHssMid Sindmradhardl @nrditarodu Qth/or other
definition audio/video signals suitable for a display

circofte (%BP@Q;)% ) Bft ﬁéeé@tstbﬁt degé@rmg)rf”ﬁ_i:%@éssaﬂgfaorpe‘?f&@{ coding

vi deo and/ or au I 0 out VI CesS e source

ancﬁﬁ{‘%rﬁt&&@@oﬁ,opéﬁbern?’gélcalgﬂopg)?o%ﬁgt éfétg éJb‘?oPSéPf‘QFnK any other set

top box function.

[0073] The set top box 980 may communicate with mass data storage
990 that stores data in a nonvolatile manner. The mass data storage 990 may
include optical and/or magnetic storage devices for example hard disk drives
HDD and/or DVDs. At least one HDD may have the configuration shown in
Figure 11A and/or at least one DVD may have the configuration shown in Figure
11B. The HDD may be a mini HDD that includes one or more platters having a
diameter that is smaller than approximately 1.8". The set top box 980 may be

connected to memory 994 such as RAM, ROM, low latency nonvolatile memory
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nodul e 996. The signal processing and/or control

circuits 984 and/or other «circuits (not shown) of the

set top box 980 mamy process data, perform coding

and/ or encryption, performcal cul ations, format data

and/ or performa ot her set top box functlon [ 0073]
sucimas dash mpmeoxanyor REIET cuHAbiG FastEonis dataratosagat Set top box

storage 990 that stores data in a nonvolatile nanner.
980meynelss intide stpomegesupply 93y i ncl ude optical and/ or

magneti c storage devices for exanple hard disk drives

HDOJ07d] or R@fesingAnolve&stFigme HDO, nthy peasent havention can be

configuration shown in Figure 11A and/or at |east one

impiaentad ravenidtta GAfdrgluGH. i OThes Peydert Mntdiore mablirBplement
The HDD may be a mni HDD that includes one or nore

andbat er ﬁnpﬂé#ie‘ﬁ%di md'aarWFé?ésst hedtwok Slﬂﬁalr’fa%re t‘lm% In some

approximately 1.8". The set top box
t
SR v 565y Bl %9292?%78%

: L I Set _to
nofh 36055060 28 § KEVEGL GOk AT S8q TP REG 40 Phud BfoRRentations,
Referrin igure 11 G ,th res in .
theBrARLPI sip] A et HIOY eI aPer rﬁ@%@f 45D Rat ypicaily
present invention may inplenment and/or be inplenented
emph)yg WEPES.edOPNEPWD rReNy. depng anddra ppimteereclick interface via
i npl enentations, the nedia player 1000 includes a
thediisplagyl 008 Gihddoradser imputsE108. | Tipeimeti playecn 088 farther includes
keypad, touchpad and the like. In sone

an iaugice vatguat 1008 such e aageakel aneior HUNb dRypENBLRYTRe signal
graphi cal user interface (GQU) that typically enploys

POSREy RS, SIS, TV SRS AT ROIS g gt o
me@i%oélaygh?omqﬁa@ Por¥8E AP P& dind ShHA# ncryption, perform
calculations, format data and/or perform any other media player function.

[0075] The media player 1000 may communicate with mass data
storage 1010 that stores data such as compressed audio and/or video content in
a nonvolatile manner. In some implementations, the compressed audio files
include files that are compliant with MP3 format or other suitable compressed
audio and/or video formats. The mass data storage may include optical and/or
magnetic storage devices for example hard disk drives HDD and/or DVDs. At
least one HDD may have the configuration shown in Figure 11A and/or at least

one DVD may have the configuration shown in Figure 11B. The HDD may be a

mini HDD that includes one or more platters having a diameter that is smaller
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an audi o out put 1009 such as a speaker and/or audio

, output jack. The signal processing and/or control

circuits 1004 and/or other circuits (not shown) of the
medi a pl ayer 1000 may process data, perform coding
and/ or encryption, perform calculations, format data
thaa regppsexipetely rind anyl her medianplayar pPRY aray beconsacteddgrspmory
The nedi a player 1000 may communi cate with nass data
514 sactage RANO ROM! Iasw tatescylaonvaatdd ragmoonpuds sedlashdinemory
and/ or video content in a nonvolatile manner. In sone
and/op lotiEn taitatse seletinenic odgtaesiveaheaudviedid Iptsyeri iB0Qdray also
files that are conpliant with MP3 format or other
incladbt aovet dUppRs 30d3. agdil otiRerdintlemetieniohsr iABadditidhao those
mass data storage may include optical and/or rmagnetic
des%ﬁ'iﬁ%é%ogé‘é'ré%6nfe?ﬁpl§?8&lr.‘”p| e hard disk drives HDD
and/or DVDs. At |east one HDD may have the

gggbg%{ at | e aR ﬂ)lﬁie'?iﬁlérﬁa%}ogwn%,gﬂ\g/ mﬁﬁ?lﬁbél}gétﬁt cirguit that

may have the configur _
reafjies Sar PRRaOh AUFRG U ANLREr B Gkdt 128 SiRienLin 8pgon saves

t han approxi mately 1.8". The nedia player 1000 may be
PoWRInic 9sAetAllymioweNng ging seruireds sRRRIY MENRI® owhilat eplegtively
~nonvol atile nmenory such as flash nmenory and/or other
incregistnabine supRlY velidge aatneesiedr oye 2 edit.athel dynamicgeoge of the

may al so include a power supply 1013. Still other
circuitps enmprovetivatisout isigrdfaiantlp indreasing pewed elissipdtaah. above

are contenplated. [0076] Wile an anplifier 162 is

shqoo77pny Thbse agilledt iputhecart @thndvhabﬁréc&ami fred thebiodegoing

vol tage and/or current can be used. The present

dedcRBAEA bR tREHPSad RAWMRINJYofARE§r léﬁrf ir!nfé/f‘lﬁibhr&aﬁ B& implemented

requi red supply voltage while selectively 1ncreasing

in 5*\%rwwﬁmgﬁ AGReATorC SRR tHIS iAvaf has! Bberf¥oaBtiSed in
range ‘of the

connection with particular examples thereof, the true scope of the invention
should not be so limited since other modifications will become apparent to the
skilled practitioner upon a study of the drawings, the specification and the

following claims.
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circuit is inproved w thout significantly increasing

power dissipation. [0077] Those skilled in the art can

now appreciate fromthe foregoing description that

the broad teachings of the present invention can be

inplemented in a variety of forns. Therefore, while

this invention has been deséty in connection with

particul ar exanples thereof, the true scope of the

invention should not be so Iimted since other

nodj fications will becone apparent to the skilled

prattitiONEFULPBP RS udy of the drawi ngs, the

specification and the following clains. 23 CLAIMS 1.

A ci r cui % IdnPPiws gt regeiyes aa%ﬁ%d@m@ntt Kignalrand dhay genegates a delayed

digital transmt signal and that generates a del ayed
trapsigRal signal ; a first digital to anal og converter

that converts said delayed transmt signal to an '

anal og t# Arsdiettalde graddg camvergrahasgonerts waidclelaged trartshmt signal to an

receives said analog transmt signal; an envel ope
anajeeieanamitisignaibdul e t hat generates an envel ope si gnal

based on anplitude information related to said

di gi t al draaabgioutpsi gnailt;thamekedves spp biyalagljrasshiiedignal;

nodul e that supplies a voltage supply reference when

said ermnshegepsggeealting snddekshithraneratet in @sktipd sifdl based on

that boosts said bias voltage of said anal og out put
amplithéatinformhtseresatdiosaldtag el stpliysigef.amance when sai d

envel ope signal is greater than saird threshold. 2.

-The ci r cdduppQfadfdsahdht dolitiletthe susHRPE k8kdp8 sBpR§e&Bnce when said
digital to anal og converter that

envelope signal is less than a threshold and that boosts said bias voltage of said analog output

circuit above said voltage supply reference when said envelope signal is greater than said

threshold.

2. The circuit of Claim 1 further comprising a second digital to analog converter that
converts said envelope signal to an analog envelope signal, wherein said first digital to analog

converter has a higher resolution than said second digital to analog converter.
3. The circuit of Claim 2 further comprising a third digital to analog converter that

receives said envelope signal and generates a third signal and that selectively boosts a bias

current for said analog output circuit based on said third signal.
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converts said envel ope signal to an anal og envel ope

signal, wherein said first digital to anal og

converter has a higher resolution than said second

digital to analog converter. 3. The circuit of Claim?2

further conprisi a third digiital to anal og copverter

Lhat T ol Visu A LI KRB S2 rsic Br EHEPAT B sid eavelope
. third signal apd that selectively boosts a bias
Sgﬁ%ﬁ?%ﬁasgﬁfmgﬁgwdanalog output circuit based on said

third signal. 24 4. The circuit of Caim3 wherein

said bias current increases when said envel ope signha

exceeds said threshold. 5. A wred network interface

conpri si AgVitedaetyork interfese comariping thegiret of Fliads

network interface conprising the circuit of Caim1.

7. The wireless network interface of Claim6 wherein

said wireless network interface is conpliant with at

| ea®t oné vdfelgsERgtwodeintasfacgoanprisingdbo circuiaof @aim 1. | b,

802. 11g, 802.11h, 802.1 In, 802.16, and 802.20. 8.

The circuit of Caim1l wherein said envel ope

generating nodul e receives said digital transmt

si ghal aht weelessatebwor antekfaawé Ciaa svigmeih shidsecklen network

said digital transmt signal. 9. The circuit of Caim
intérfank &roeimpliantrwisteattleaseoref ofSBEH semivel’80pe1,s803ridhk, 302.11b, 802.11g,

slower than a fastest rise tine of said anal og
802.1EM)S02.1 115 80N&6,. andB®0220e circuit of Claim1l wherein

said threshold is substantially equal to a reference

vol tage supply level of said circuit. 25 11. Acircuit

conprising: a delay nodule that receives a digital

tr ag].s:m I TR GRalt 0@ 0thikakh G ehidleRPelfpiRhaM g rotiRie$Metves said

si gnal ;

digital transmit signal and generates said envelope signal based on said digital transmit signal.

9. The circuit of Claim 1 wherein a rise time of said envelope signal is slower than a

fastest rise time of said analog transmit signal.

10. The circuit of Claim 1 wherein said threshold is substantially equal to a reference

voltage supply level of said circuit.
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“a first digital to anal og converter that converts said
del ayed transmt signal to an analog transmt signal;
an anal og output circuit that receives said anal og
transmt signal; a supply boost nodul e that sanples a
sigpal ijpg ] | itude information of said
di gital tr%ﬁ§%§$%é§%%%al and that selectively boosts a
vol tage refere uppli.ed to said anal.o 0 gp t
circurt TETErBoae BEE e TR A gt SPp IR gl i 1 pepersges o delayed
tr nsni} signal is received by said anal og output

trarismit signal; . .
STt based on a difference between said sanpl ed

signal and a .threshold. 12. The circuit .of Clajm11l .
aher oi n L g BT G s Spver gt Manstit signal toan
nvel ope generating nodul e that generates an envel ope

an%%gdﬁgf,ﬂg%g cond digital to anal og converter that

converts said envel gpe signal to an anal og.envel ope

si gnal ; 2rfd2Ie8 SUPHI Gl tE%F?ﬁSWFS Prbdiaitadog matmaupPHIdhes a

vol tage supply reference when said envelope signal is

| ess t harsuBRlyPoptimeastily Batsaapien asigpalogelydiggiamphiugs information of

.voltage of said analog output circuit above said
said /@t dansuip pispalaad drad priectinplarpossts 8 velngs refseense gipalied to said analog

exceeds said threshold. 13. The circuit of Caim 12
outpieretihbefaried dormestondingipogiontod saidahdgg tremwet signal herscaved by said

hi gher resolution than said second digital to anal og
anajpgrougput eircuitt@isddlon T Hidfecince biéttveef sa@l samplddsignal tinda threshold.

conprising a third digital to anal og converter that

recei ves sai d envel ope signal and that generates a

bias current for said analog output circuit. 15. The

ci riaui t Tofe cGrait 6f Chinth e meereirs shidlsupipBSbddet hedile includes:

i ncreases when said envel ope signal exceeds said

t hr esholad enddopelrentbia@ifly ARUWR tKat igbl 24t AGLerOIBPE kighiNY

the circuit of daim112. 17. A wreless network

i nt er f aGeeEHARi il Bfartalty @hl&Gtér thaPtordeRd Mid énvelope signal to an
analog envelope signal; and |
a supply adjustment module that supplies a voltage supply reference when said
~ envelope signal is less than said threshold and that boosts said bias voltage of said analog output

circuit above said voltage supply reference when said envelope signal exceeds said threshold.

13. The circuit of Claim 12 wherein said first digital to analog converter has a higher

resolution than said second digital to analog converter.
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18. The wireless network interface of Claim17 wherein

said wireless network interface is conpliant with at

| east one of | EEE section 802.11, 802.11 a, 802.1 Ib,

802.11g, 802.11h, 802.11n, 802.16, and 802.20. 19.

The_circuit  of CI%|n112 mhereln said envelogﬁ

genb‘} at i Ty RSB PEC R dR Jithes spmprigng? thand digiish injnalog converter that
gnal . and generates sald envel ope signal based on

recg%{?sasaaj egyvi:lgpe $igngh @pd th agg%rcﬂtes a bygs cur feor $2id, analqg output circuit.
Claim 12 wherein said envel ope signal has a rise tine
that is slower than a fastest rise tinme of said anal og

transmt _signal. 27 S ‘ ‘
15. . The circuit of Claim 14 wherein said bias current increases when said envelope

signal exceeds said threshold.

16. A wired network interface comprising the circuit of Claim 12.
17. A wireless network interface comprising the circuit of Claim 12.

18. The wireless network interface of Claim 17 wherein said wireless network
interface is compliant with at least one of [EEE section 802.11, 802.11a, 802.11b, 802.11g,

802.11h, 802.11n, 802.16, and 802.20.

19.  The circuit of Claim 12 wherein said envelope generating module receives said

digital transmit signal and generates said envelope signal based on said digital transmit signal.

20. The circuit of Claim 12 wherein said envelope signal has a rise time that is slower

than a fastest rise time of said analog transmit signal.
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