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A VARI ABLE PONER ADAPTI VE TRANSM TTER CRCSS—REFMW%N%%M"
TO RELATED APPL| CATI ONS [ 0001] This .
continuation of United States Patent Appl i cat| on I\Io'“"“’
11/ 368,308 filed on March 3, 2006, which application
cl ai ms t hé VARKSBILE ROWERSADAFOMVE TRANSADIFITIERt | on
No. 60/773,033 filed on February 14, 2006, and U.S.
Provi si onal Application No. 60/763,041, filed on
January 27, 2006. The disclosures of the above

appl i cat CROBSUREFERERCHE TORBPAZEEIAPPLICATEINSCE in
their entirety. FIELD OF THE | NVENTI ON [ 0002] The

Pr e ]| NVIHIY 'é’dblircﬁhé‘rﬁ €% O cORtMUMtdIAdrOUnT4at %’F&tes Patent

and rmre particularly to transmtters in network
Ao RN SO of 2 50, POSHETHER oo ctoms e
be@%*ﬁmsn@m“%wa&p@igsm S Sl e .
2006 *and N I/ Sp o i € Splﬂ@%lpeelgoz?éﬂfG%gg filed ér?raq%nu%ry 27,
24-Y_(col | ectlvel y wred network devices 24

2006.r ol ke Sliscdosuses A thpcalovep applicatioss| @/recbﬁfﬁhy mpeoorated by
data packets with an access point 30. The wred '

referenae ik thiivertiFety24 comuni cat e 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, in turn, conmunicates with a 1
FIELD OF THE INVENTION
- [0002] The present invention relates to communication systems, and

more particularly to transmitters in network interfaces and 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

AT
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1111112121111221111221112211212111211111 *000002*
br oadband nodem 44, which communicates wth a service
provi der 48. The service provider 48, in turn,
provi des access to a distributed comuni cations
network 50 such as the Internet. [0004] Referring now
bropgbands modemnd4xwhishacgmmiunitates with wos&rvitesy ipcavid@04Bs The
shown. The wirel ess network device 20 typically
servicel prdesien 4fsin &Bn apdvidesnacedss o redistributedt @srhatmications
60. The wireless network interface 60 typically
netiwock 80esich asithelie@esngthysi cal |ayer device (PHY) 62,
whi ch includes a transceiver 64 including a

tr apeok] t eRHOrriRGthew tEFREY Ol afi%exehiRaM WRERSS rfbfi\‘)vw Kevice

interface 60 also includes a nedi a access control

20 § wif O T@’?édwﬁéleglﬁs:b'%ﬁwgw&ﬂ@é]Qﬁ t &l@gﬁ ﬂ%&yne? h%%g%la and a

Referring now to an exerrp ary

B e AR g0l T LS e YR, o0 oy

. d t f 80 t i cal l
mclpﬂtgg %@&glgg%qt&glca%e ggrenc\rggdj’&Y) ,rv&lgglg a transyceiver
whi ch includes _a transceiver 84 including

64 inchiting @ Eansvitten $6aand @eiegeives §8. Thee wnmﬁs@emrkﬂomuerface
interface 60 al so includes a nmedia access controller

60 alaOncholesraimediatdoeess coptrakbert SMAGH 7 0ssrodiny other08Bhponents
As descri bed above, during use the transmitters 66,

(noasidow®). recei ve data that is to be transmtted on a
respective medium A supply voltage of the network

int[eoba¥e FRaYePiBgen P IE FIG B! ah ieRB gmytmedi)ﬁea%rk device 24
range of the transmtters 66 and 8 elative to

is s}ﬁ?(gﬁ?%ﬁt\% ZJneerdeﬁ‘@t%rlk RRVicR 21 HRA| InSHABL % AE& 78 and a wired
network interface 80. The wired network interface 80 typically includes a wired
physical layer device (PHY) 82, which includes a trahsceiver 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 limitations 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



[0007] Referring nowto FIGs. 4 and 5, the
transmtters 66 and 86 in FIGs. 2 and 3 typically
receive a supply voltage that can sw ng between +Vs
and 2 -Vs. In this case, VS is less than or equal to
a supply voltage such as vdd. However, when a
~Vi.r aﬂs&‘iis rcagesVgrialleshahan ortenusé towa supplyy voltege such as V.
transmtter 100 has an anplitude that is higher than
Homeyev,ovhberge tsmanisngttef sighal thatpiplty beautpgtehy thel tpgnsmitterdP0 has
occur, for exanple at 110 and 112 in FIG 5.

anlamgplitade tigattib @ighapphan W velgsye $windsoftthelRBphEvoltage, clipping
clipping. However, increasing the supply voltage al so

mayedstur ! or exBATDRASE 11 b@noYEr indF &S i DaldPBasthg the supply voltage
evi ce. SUMVARY OF THE | NVENTI ON [0008] A circuit

terfMB lediEite %Iiﬁgin@gngg%k/@r, tin%agﬁggthée%ﬁg ggh%@a alsa tends to

transmt sig t hat 'gener at nSm

. Sl . f o J Wl I t t
e fouiprdasiafi & gR%e R o anl 0 tranamit

signal. An anal g | L cul i fies the anal og

transmt signal gB&W&%&‘SEJ@%M@E&H"&@ nodul e

generates an envel ope signal based on anplitude o

i nf ﬁ}%&li o r@ICkite QOMPrisHR Qi dflaw Moddles Ahat seepives a digital
supply adjustnent nodule supplies a voltage supply

trapemireignel autkthathgenaratdsop eledaypthtransmitesignahadn first digital to
t hreshol d and boosts the bias voltage of the anplifier

analbgveorveetev oddragetsstigpdglayedf gaesroi sibeal td@aneavalogp&ansmit
signal is greater than the threshold. [0009] In other

sighgRt UARSan&logeeatpt diguitabmipifies aheJasABYefraBEmit signal. An
converts the envel ope signal to an anal 0g envel ope

envalgp&lgenthfing frddufd géﬁé\latésoaﬁ'@ﬁ%g)lpgftgigﬁﬁ BSée&%ﬁg&nplitude

hi gher” resol dtion than the secon to anal o
infGATRA r%'ié%tﬁé‘ tottlr'“arcﬁI i?élq}érf?slmif gilqggﬁ‘l OGA %Bgélﬁrécﬁﬂstment module
receives e envel ope signal and sel ectl y
supplies a voltage supply reference when the envelope signal is less than a
threshold and boosts the bias 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



boosts a bias current for the anplifier. The bias

current increases when the envel ope signal exceeds

the threshold. The wireless network interface is 3

conpliant with at | east one of |IEEE section 802.11,

802.11 a, 802.11 b, 802.11g, 802.11 h, 802.11 n,
compbantewitty @ e ope. off lcErEE)]sesatm Qi 8BRYIrtias 8622k1b, 802.11g,

anal og out put nodule that receives a bias signal and
802.14bn802111pi §OAN6, andi8DAY0Onodul e receives a first

signal and that generates a delayed first signal. A

confaodio] modulotrcuit ainv@riseishen e sy @ utpuits nodsiled fiddt Rftdives a

generates the control signal based thereon. An

biag s @mmogsmhw SignalAWday hRsRilY PScelveLa Fhsk §Pﬁﬁlaénd that
i ncl udi ng anplltudelnforrratlonrelatedtothe I rst

geﬁér@f@ aaﬂéiaggé‘%&t §§n§f‘ Q0 LBhRBE nicilred t@% the qu%yed first

sel ectlveylncreassthe bi as S|gna to € ana

s 848 AU ek 9 50N BBl XG5 Rbg oonertng

tion.of the first si | bs received, by the anal
mo@H[ Sl“hodur esecf’aelsﬁnﬁ'ﬂ”@tlﬂté‘ﬂ F0R f@ﬂ@s‘nfqrﬁ@t'f)f‘rr sted 1o the
, * cludes a digital nodulated . carrier signal. A
firsf 2] b GRIPRES ATBENYaeR NG el SAGRvElY IRsaRAsasle bias
carrier signal and outputs the rectified nodul at ed
sigealr {9 efhesiagaltg owtpuie madule opkenycther anvelgpensipniak. exteeds a
digital to anal og converter converts the envel ope
preslietaralingd thresbold| gl befove laogerespgnding Jdioarsfehediest signal is
signal has a slower rise tinme than a fastest rise

- rectived By thiehendiog sutpsit gistlule. The anal og out put nodul e
conprises a power anplifier. The control nodule

i nCﬂtoude alrﬁrcﬁﬁéméét@lresm?ﬁ’é”fﬁst E%ﬁéﬁ]nc‘l%é&t Qeﬂl tal modulated

features, a switch conmunicates rst er ence

car¥8t E@QSI. aﬂq'ebﬁflé?(?ﬂb&%ltﬁgt @éuﬁé?tr%na@*tglpr%o%I?a?é@tcgﬂ%r signal
m)du e. A capacitance

and outputs the rectified modulated carrier signal to the envelope generating
module. A digital to analog converter 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 module comprises a power amplifier.
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.



conmuni cates with an out put of the envel ope generating
nodul e and the switch. An inductance conmuni cates
with the anal og output nodul e and the capacitance. A
mat chi ng network comuni cates with the anal og out put
nodul e. 4 An antenna communi cates wi th _the matching
AnantGRng CommLnisries Wth Henmatahingnetwarki & hecewyslere geaerating
first signal and generates the envel ope signal based
masiyle rreeivesy e fiypysidnal ameé gaeerjes thecanveldet signal esed on the
nodul ated carrier signal. An upconverter upconverts
first heigdall ay€be ndelaly atieclit atalays the gmalduldtéd18arriar csigagi.t  An
conpri ses anal og out put nmeans for receiving a bias

upsorguerier apdoavertnthecdelsygfodulRé@afRRRigrifcei ves a
first signal and generates a delayed first signal.

OO”[003I|3]”eaﬂ(]%lrf:ﬁlf%d#ﬁ%léé%eaﬁﬁbéy&ﬁpﬁf hidary fﬁ?aflec%ﬂfﬂwg a bias

generates the control signal based thereon. Envel ope
SRSIHPL A Al SRR e BN S Ao M e o
ol B s S b1 GaBR IS, Ve TP ot bleturshesingal and
GoffiAlhdha SATderione! Basst: SSTsRB ng- BT PPBNOBRerliE means

first signal is received by the analog outFut neans.
reeiSEA SWPf’tSi ﬁ@f‘alf'éalygrrkgsamphféde|Imf§fm§tl@rma¢la attloihedirat signal
digital nodulated carrier signal. Rectifier neans
and genefates aneavelogiet signatdbial selectively incezassisghelbiasdignal to the
outputs the rectified digital nodul ated carrier signal

- analogt betpehvieeaps @heer tid rgvelopansigral géxddedso aapaéddtermined
converting means converts the envel ope signal to an

thrégHl@ angMEFbRPS cékr@@ébndl ?%o@tﬁb’r\ebpﬁ% fﬁbﬂ@@hah%ﬁe@enved by the
slower rise time than a fastest rise tine of

anélbé%htﬁltgﬁé'éns.-rhe anal og out put neans conpri ses povver

[0014] In other features, the first signal includes a digital modulated
~carrier signal. Rectifier means rectifies the digital modulated carrier signal and
outputs the rectified digital modulated carrier éignal 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
fas’_test 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



anplifying neans for anplifying. The control neans
includes transmtting neans for transmtting.
Swi tching neans for swi tching communi cates with a
first reference voltage and is controlled by the
envel ope generating nmeans. Capacitance neans provides
the; gR¥RIPPa en AN BiaANS akd dke wwitehing maapst uckanagemeans
envel ope generating neans and the sw tching neans.
pravififisc tnshictaneeaasd gnromudisatém ittt trec capaditarmenmearat asd the
wi th the capacitance neans and the anal og out put ~
anategrsitpyt00dais.l n yet ot her features, matching network
nmeans for matching conmunicates with the anal og -

out [p15eans . yenothet 8 IréHNHARHIRG afetWol méds for matching
mat chi ng networ k nmeans. The envel ope generating neans

comBfRidREs Wil tHe ahalo i&ﬂ?ht ﬁﬂ%n@?n$ﬁzérggpﬁé‘%o‘?ﬁmﬁhi€9€es with

signal based on the first signal ay means

thed@bn HSM'H?Q%@éf%e?gé rein%lgfﬁ;b[%eg @g; HRGPRVEELVEY the first

nmeans converts el aye carrier

. S . thod conprises recelvi a. bi as

sioBhCHRH asn 488 she FBebibsnaBRAL O BRANESMSL Sl The delay
nodu) e;: recei Vi and del ayin first signal;

megBRcleye GemEc O Farries Shnal AaLubcem ariies miaaggdipconverts
first signal; receiving a second signal including

thegglayed aedulated gatriessignalat ed to the first signal; and
generating an envel ope signal based on the second
si glf6] hatA seithart compyises ceaeidrg atbies signal asdgnedntta signal
t he anal og out put nodul e when the envel ope signa

at ax eaaldy eutppt edelut; Meoeidinghares olagingnal fiestf gigealagenerating the
correspondi ng portion of the first signal is received

corlitol t $§ignaiNdESEd oot RHE HBIAYEE - firkPQlgHal! Redilinh Be3E&BIRE signal
the frrst signal includeS a digital nodul atéed

including amplitude information related to the first signal; and generating an

envelope signal based on the second signal that selectively increases the bias

signal to the analog output module when 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 carrier signal to the envelope
generating module. The method includes converting 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



carrier signal. The nethod includes rectifying the
digital nodul ated carrier signal and outputting the
rectified digital nodulated carrier signal to the
envel ope generating nodul e. The net hod i ncl udes
converting the envel ope signal_to an anal og envel ope
en\@icgﬂ@aﬁlgnérﬁl@a@ﬂ/@n dpe fisstagianalh akhe matbog funtherdncluges delaying
than a fastest rise tinme of the first signal. The
the nepHuolatédicaivier sigohLided geecmnvartting thdeleldyezhwedaipated carrier
signal based on the first signal. The nmethod further
signaicl udes del aying the nodul ated carrier signal and
upconverting the del ayed nodul ated carrier signal.
[ 0q6618Fur Fhahenrfrass obf applitasiny! bt thef pidienpr &i8€Bkure will
di sclosure will becone apparent fromthe detail ed
e et AP Bl prblnaB e tipater Itshoula be
|. | . r (0] A . .
undSFATRY ot e uErehO ERklien, 3R B SHnBER lrTE Thaicating
illustratio nly an re not intended fo limt the
the (pistBef " eRBofadnc 8f 85 dRBlosuFECRE Frlealegr fargUrposes of
.. DRAW NGS éOOlQ] The present invention will beconme nore
llustraticd qhyard @6 Aot inderdadie lneit te wepneRidhestisdesyad
t he acconpanyi ng draw ngs, wherein: [0020] Figure 1 is
functional bl ock diagramof an exenplary wrel ess
network according to the prior art; [0021] Figure 2 is
a functi onaBRIEBIXESCRIYPAIO N ORTHEXBDRAVEINGSI r el ess
network device of FIG 1; [0022] Figure 3 is a

f ufoo19nal Theqsrssehigvamion wan bexeme aiore iullg@nderstood from
net wor k device of FIG 1;

the detailed 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 waveform of a wireless signal

transmitted by the transmitter of FIG. 4;



[0023] Figure 4 is a functional block diagram of a

transmtter that is powered by a voltage source

according to the prior art; [0024] Figure 5 is an

exenpl ary waveformof a wreless signal transmtted

by the transmtter of FIG 4; 7 1 1 [0025] Figure 6A

andl09B54r e Fiauret $Arard BBoetle tinstjoratsblotk ehiagrpimar pf exemplary

adaptive transmtters according to the present
adaptivertrarsmittp G0adjordingdo ¢h& Ardsenhimvertom] ary functi onal

bl ock diagram and electrical schematic of a supply

adj [ooRepnt Fipeel FA [i908R] ekegiplaty 7Ririctiondl eX6e®! @ib¥ram and
functional block diagramand electrical schenmatic of

eledfticapsoEphaticcat a §U@;ﬂb)édﬁ§§tMéhﬂﬁﬁHul€3dU| e; [0028]
Figure 7C is an exenplary functional block diagram and

el egpai7gal F?%Eul i{ q%O%B] e ggﬁ%&sﬁﬁlﬁnﬁHBP'd ck diagram and

adj ust ustra

oYl by ﬂppﬁf%@%” S
8C t
2o B0RBF; OB Zeed e PP A cBCNELBOGK [dagrem  and
| ary functional bl ock d| agram of an exenplary RF

e'ea%gF Ghemajct of PoysMmatical sopsiyjadystment modsile;

functional block diagram and el ectrical schematic of
andi08@P] ex EigiraBA ddsipates@ syramstriaal boostedogalefsing
10B illustrates a rectified and boosted waveform
[0030] FIG. 8B illustrates the slower signal rise time of the envelope
signal;
[0031] Figure 8C illustrates an asymmetrical 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 sdhematic
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;



[0035] Figure 11A is an exenplary inplenentation of

the present invention in a network accessed storage

nodul e; [0036] Figure 11 B is an exenplary

i mpl erentati on of the present invention in a digital

versatile disc drive; [0037] Figure 11Cis an

exclf938ly iFignrendibPats @n eXempdanyr ilsplamentatiamtafothe present

a high definition television; 8 [0038] Figure 11 Dis
invantierx eng winelessriptalrraa aetworkafevideeasaoessad withne gahickn

in a wreless |ocal area network device associ ated

wi t 0039 ehifigere (0839 dr guwempldryEimsleaenexttimloir the present

i mpl enentation of the present invention in a cellular
invehtdtein 4 GOMAAr fiharns;e 11 F is an exenplary

i mpl ementation of the present invention in a set top

boxg [ hgu 1G,} e ;
: I;OOQ@? @Rgire HBUIE gh g'éﬁtﬁ]p@ﬁfmv?gﬁ@?}r@rﬁatlon ofdthae present

i npl enentation of the pre on in a nedi
; . T, . CRI PTI ON OF THE PREFERRED
mv%ﬁ%ﬁ){nl\%%gébl[tgg4gﬁ§me foll owi ng description is

mer xemplary Lp nature and is in  no I nt.epded

Lo ROsF PR 1B I N B8R bieBientaion, dc e present
. Eur. oses of . c| arity, the same reference nunbers wll
INVERIQAL B MedidBlayehwi ngs to identify similar el enents.

As used herein, the termnodule, circuit and/ or device

refers to an Application Specific Integrated Crcuit

(ASIC), an electronic circuit, a processor (shared,

dedPEAAdE D RIESCRID) I Ch OMEREr PREFERREB ENMBODIMENMTS

nore software or firmwvare prograns, a conbi nati onal

| 0odio042] r c Tihe, fohowingrdedichiption is merely exemplary in nature and is in
no way intended to limit the disclosure, its application, or uses. For purposes of
clarity, the same reference numbers will be used in the drawings to identify
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.



sui tabl e conponents that provide the described
functionality. As used herein, the phrase at |east
one of A, B, and C should be construed to nean a
logical (A or B or C, using a non-exclusive Iogi cal
or. It shoul d be understood that steps within
net HM3day Refering newdoi flGs. 6repad r&!iﬂpt'\\(ﬁttfﬁnﬁmltters 150-1
altering the principles of the present disclosure. 9
ang 00aBL %@Il@cﬁwg adaptive PFRGsMItEIs ahd0)BBCcanting i toe the present
transmtters 150-1 and 150-2 (collectively adaptive
inventiors rare t srevil 50 ompoaedisngf the tddappive seamismitter eB)i esteive a
are shown. Conponents of the adaptive transmtter 150

voltageeieferehce WA, URiRe FTadhoE A6l Ky steldid, ithe W@g@%f@@ﬁbe Vs can
systens, the voltage reference VS can tenporarily

terBp&AKHE bd Q%témaﬁl{ﬁgsﬁpﬁ@l\Iﬁ%??%g ﬂ:n@géfgfé”s%mée ponents

conponent s hin the transm can tenporan

Wltﬂ{n t‘}ﬁ'ér{ramsgmgér LA B BRY ?éi?%?véﬁfh? H\%ﬁﬁan qug @é’ gédgrence

prng an I NCrease naln
il oacngexwagangﬁﬁ%&fyﬁ 8 b Py ooy o

Si a .ocessor (DSP) 152 that outputs a transmt
po‘é’?g 'éls'pta i9%- is to be transmitted. A delay rmodul e 154

del ays the transmt signal by a predeterm ned delay
andi%\‘mii vani s ebfelthy ademtive atransmifer ukiGad. ingludes a digital
digital to anal og converter 158 converts the del ayed

signakatessor g(BP) 0152 thatl agputsaras ranssniynsignalTiieat is to be
anal og transmt signal is output to an anal og out put

tragsmitteidt Aushayamaulanphideleys thESRansihit Sigreailyl & ippsdétéemined
anal og transmt signal. Wile an anplifier is shown,

deIé?)éndé’d}aé QfriatieiHla tHaﬁLHah B aljusei Ae(ﬁ?ﬁalttbaa%alog converter
vol tage can be use [0045] A boost nodu

158 QLRIVYAS th@edé%%&mréns%lg%ne{l% 8APhA4I8G & ransmit signal. The

analog transmit signal is output to an analog output circuit such as an amplifier
162, which amplifies the analog transmit signal. While an amplifier is shown, any
analog output circuit that requires a bias voltage can be used.

[0045] A boost module 164 receives the transmit signal (or amplitude
information related to the transmit sighal) and selectively increases voltage Vs
supplied to the amplifier and/or any other analog output circuit above a threshold
such as the voltage supply level V44 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

10



information related to the transmt signal) and
sel ectively increases voltage VS supplied to the
anplifier and/ or any other anal og output circuit above
a threshold such as the voltage supply | evel Vdd when
the anal og transmt signal exceeds the voltage supply

cap dgeavaidedylika inecausal s¥stems. wherecdipping mayobe aeduded but not
systens, the voltage boost to the anplifier 162

aveidedr sThseénvalopd signap has iadso Ry hiaeea vise tinhe that is slower than
corresponding transmt signal that exceeded the

thet tastesth osd tinlenef thedtransngit sigpang 10 can be avoi ded
unlike in causal systens where clipping nay be reduced

but [00d6] avitieBBostTRRAIARY 86 RDnHrE3! ar%%vgl @ AdM¥ule 170, a

have a rise tine that is slower than the fastest rise

dig‘iltigﬂ% Andidle dondBREE 1731 9! 4 ds{ﬁ%ﬁ?l;;&ﬂ%ﬁm%ﬁ?%?g@% ?4. The

“164 conprises an envelope no I el L

V4 ' I
v ARS8 08 BB YO T B e
1783 eBae dony riveEs; ~i0B5, el ds rasefieof rHRcHPRTal ranal.  The

The envel ope signal tracks posjtive and/or negative
enﬁzg@% Signgy ﬂ%c[@ RRSHVe agydéq{dpegﬁtwg pgakaea! thardeamsmitisignal at a
The envel ope signal is output to a digital to anal og
lowes haadnédth. 17 enmelopecsignairis Sutpie tora digitat tsiagaklg tanverter
an anal og signal. The analog signal fromthe digital
172,0vbichlcogveds tiee ieavelbp2 signaldd fant atalog sigh! Yrhe analog signal
adj ustnment nodul e . 174. The supply adj ustnent nodul e

frorhthegtigiesl ab ematog s6madites VRl isasifRpGtURPA ¥uBply Adjdstniet module
the anplifier 162. [0047] Wen the envel opé signal 1Is

174.ei'¢‘ﬁetsﬂ?;>2} B8justh&stabdurel #78Le éﬂé%ﬁqé%?i%ﬁleﬁg@i%eg%u ply or

nodul e supplies Vs = Vvdd. en the enve

biak $or 8 i _the threshold signal, the supply
Iaad?rustre%ﬁ@rﬂ%gglae 174 tenporarily

[0047]  When the envelope signal is less than the threshold signal, the
supply adjustment module 174 sUpplies Vs = Vgg. When the envelope éignal is
greater than the threshold signal, the sﬁpply adjustment module 174 temporarily
boosts Vs above V4. The boost voltage Vageost 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 Vg above Vg. The digital
to analog converter 158 may have a higher resolution and/or bandwidth than the

digital to analog converter 172.
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e

boosts Vs above Vdd. The boost vol tage VBoost all ows
the anplifier inthe transmtter to track the
transmt signal wi thout clipping the transmt signal.
The delay provided by the delay nodul e 154 all ows the
supply adjustnment nodule 174 to generate the
addi00d8hal Asofanpe anyeaciatad, the lsoyslopessiana\genddtor Hoes not
digital to analog converter 158 may have a hi gher

neec tptageiventhensinoe signadlas dbé delsgnmbbele th4gandlD/MAoconverter 158
anal og converter 172. 11 | [0048] As can be

as ahpwadn &tl&d,6A. hEoerxahmie, tﬁb%?&al%@ﬁléﬁr@ée@ﬁﬁ ®0tan output
need to receive the sane signal as the delay nodul e

ampbhtidanthfofmatenverdted #b&heasigitaPVilghal 56Qhe6%nv'éﬂfpe signal
exanpl e, the digital signal processor 152 can out put

ger?é'fH{drté%etHé”erﬁ%ﬁt' Q8n &S GEnG %Jéhﬁthfgl %fb%aﬁf{)ﬁ)nf%l tﬁeﬁodelay

t he envel ope si gna gener at or e transm

e RUREI 58 RSP o, PR of RahSR Bl Bused aowen
@64%”%%%@%%2{%% oﬁﬁéaxzé%e ALy ancerSpRgHsuPPly
dule 174 is shown to include a switch SBoost and a

adigzigant CApAIPLIdA IsEBowst tor iRalldper BVl Saodsodid aknoshgapacitor

fromthe digital to anal og converter 172. \Wen the
CeaeniBRbreaiyemal bpest ealtagen fiem Hee tdigitai Hol analognednvertes 172.
switch SBoost is closed and the supply adjustnment
Whendbeeerivelomrgigniab $s Wss=theddhe Whessholte sigeiay,ethepswitch Sgoost is
signal is greater than the threshold signal, the

closad taell HRoeepplySadjostiesht modulehe7s Yegdy Ust RNt When the
nodul e 174 s%pgl |ng Vs vdd + VBOousgjltblp Energy stored

en\)e'lbcffeh§|gﬁép%cglte‘é"terq|ﬁ%9%e%|'ésh%¥tpQfg)hgp the S c'hag o &S is opened

current to the anplifier /'or

anoofﬁtepéﬂpﬁ %G}Hshﬁenf Moalfe 17%4°‘su65\?93k\903tvd\éq-| { S‘O%S Energy stored
in the capacitor Cgeost Will supply bias voltages and/or current to the amplifier
and/or other analog output circuits. In FIG. 8A, the boost voltage temporarily
increases the voltage supplied (Vs) above Vq44 and reduces or prevents clipping of
the transmitter signal.

[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 Cpoost+ and Cooost., respectively. Switches

12



e’

i ncreases the voltage supplied (Vs) above Vdd and
reduces or prevents clipping of the transmtter
signal. [0050] In FIG 7B, the digital signal is
output to positive and negative envel ope generating
nodul es 176 and 177, which generate positive and

18 hdgand 181-2carecnssates| @deszrighedsqimyeitoae}ecti@aw“ apfamplifier
the positive and negative envel ope generating nodul es

18Q wathavid ot a/beost voligge. to digital to anal og converters
(DACs) 178 and 179, respectively. Qutputs of the DACs
178[00%5d] 179n FOGNTT, ¢ivd digital Signaloisifed (€ aadtiieded2 Y& absolute
boost capacitors Cboost+ and Choost-, respectively.

valf9l $ifduey thdrekBified tREGidS- 2IfaiRORAEURDIRE @Eé{%%@ﬂ may

above to selectively bias an anplifier 180 w
. o di qit

solgFuRIPeRagY S4TERs 1L Bidie o BBl glidy L Ehidbpg modute

i rcuit).th ectifies the signal. [f, us t
ouhf gt nd SRMES e BioBer aknalt: 17 HARge egand 185,

bits to provide_an I va An envel ope .nodul e
reseefiid Gtk 5o e Bicy b7 ARL {8 SumUr Gl Sitopesitiee and

184 and 185, respectively. Qutputs of the DACs 184
negattye1 e FiR@AsIte st Eoanitt AN dSkcbst-v EESREEtIVelEgaPitehep d§6-1 and

capacitors Cboost+ and Cboost , respectively. Switches
188-86are eprfater8gs Aeacrberhabavetpd asledtivelyibiasl aabarmplifier 187 with

selectively bias an anplifier 187 with Vdd or a boost

Vgavarl d bgest foltge] The circuit in FIG 7B generates a
symmetrical boosted waveformthat is shown in FIG

8A. [0082F! CTheBAsimaf B, Fidhe 78 afsiarbicdl &1 gametrdcd) boosted
has[a hlfgher bandwi dt h than the envel ope si‘'gnal 192.

wa TSRPS0 EISO S Lo signl
190 has a higher bandwidth than the envelope signal 192. The envelope signal
192 anticipates the transmitter signal 190. In other words, the envelope signal
192 does not merely follow the increase of the tra.nsmitter signal 190 as would be
the case for tradiﬁonal peak envelope detector signals generally illustrated at
188. Rather, the envelope signal i92 begins to increase in anticipation of the
increase in the transmitter signal 190 and may havea 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 the envelbpe 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
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192 does not nerely follow the increase of the
transmtter signal 190 as would be the case for
traditional peak envel ope detector signals generally
illustrated at 188. Rather, the envel ope signal 192
begins to increase in anticipation of the increase in
delaped} pertioniaf the trangméterstgnad1@0naysihgaeaivietdper signal having a
anplitude than the traditional peak envel ope detector
fastergneaponseiot esteprrespomse haondwiadithe ainet Sfoweavalogpa FIG. 8B)
signal 192 is |ower than the bandw dth of the
mayrtand o taese Bighrfeéquiey rose. ot her words, a rise tine
of the envel ope signal 192 is greater than a fastest

ri Spos53] e Iﬁ’fFlGhlsct, éﬁ%%%r?&ﬁc@i @Q@éfofrﬁ%al%a‘ﬂ 6 generated by

anot her way, a slope 19 the envel ope signal ~i

theFbieuiBh WiE!l 7€ id %ﬁ%ﬁ#gg%ygé?&gghga?ﬁ%géeorfer?ﬁg is different for

correspondi ng (an I I
ool REM oEh 3¢ BBk o8 0 R, 3 ESl:00E, B0 e natve
ish 4S8 ERORE st S oy i s BbolCnt° ©**°°

asymmetrical waveformthat can be generated by the

ci rlO8PAl i n Raferringcnpy tonblfp. 9Time pdartiver ransimitter 200 can be
_ generated is different for positive and negative
lmng@mentﬂdsirbant RE ainglifigr. foTree méfetess, trahemjitesi Conepamehts of the

negative bias voltages for the differential anplifier

adapdiyedtasnhited 200 ecesive o Wit Refpty Vii1gSbak tOmpbRent8. within
an adaptive transmtter 200 can be inplenented in an

theRiraasmltier] SoweVer acdhrisd admgorarils iV hidhIPERRNtRe Yoltage
the adaptive transmtter 200 receive a voltage supply

supil v/, SO dffEP SRR hritt motdﬂiefior Ebf'oﬁéﬁgﬁ%tt%%;snmitt Signal to the

however, can be tenporarily driven higher

sofbsfe, 347ebs Wty Al o KBS OAll R BE7 whicn
outfifd e AudifiGh' digRh &9Aal Y trRPEelbSe FodGe AL e digital to
analog converter 158 converts the delayed transmit signal to an analog transmit
signal. The analog transmit signal is output to 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
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outputs the rectified digital signal to the envel ope
nmodul e 170. The digital to analog converter 158
converts the delayed transmt signal to an anal og
transmt signal. The analog transmt signal is output

to an upconverter 204 that upconverts the signal. The
outpst o PeSYRRYY gdliyisiment magdulrif 74 hel henpupply edjusmentimadule 174
anplifies the signal. [0055] The envel ope nodule 170
geg@ﬁaéesaaeygriahleeqwtegewpsvlygfoathet aaplifisr 182ased on t he
transmt signal and/or a threshold signal. The

envi056} siWheh the envelapet sigealds degs thadn the ®ineRid signal, the
converter 172, which converts the envel ope signal to

suply 2t Agedt andlule Tire aupdied i gnal, fwashtthe éHv%!dpﬁJ signal is

to anal og converter 172 |s 14 output to a supply

gréh%ruﬁhtaﬁe(ﬂé tARAHLR élr?; the sﬁPPIggedjlg‘%H{?ﬁ ﬁ@&ul?ﬁ@% femporarily

74 gener ates a va e vo

HQQS5 n
b°8'~r2‘§n w2 Vaendie Q%eﬁﬂa%wbﬁé GAis: §F‘gdw%§y#ea$4 aficis the
u u Lies = vdd. W t he env e signal
SU#"@ it RBRHUBR 7 P oosrals Fifn ACOHINEY G305 fodiired to
stment, nodul e 174 tenporarily boosts VS above
bo c}}J ahyedbday Aroial Héanwgm@\/%%@ﬁ%m receygsdhe eRyelope
the supply adjustnent nodule 174 to generate the
sigpaland epaerales eadit biasusureentt I hebias tcuugnhselestively biases the
digital to anal og converter 208 al so receives the
amgplifies tie The dnied camentyeag tet peviaiedRit theaanseltinenthat Theboost
bias current selectively biases the anplifier 162.

volteye ibipasvided mealormayy enfmuilydeevidb drihadssve Blééf%uFrBﬁf to the
the boost voltage is provided and/or may continually

am%%’ﬁ 82 an B@apdd Mﬁn#érﬁ‘ﬁn&d{flé%to é%g%&ean W'bﬁg gﬁjr{g%nt to the

A bi as adj ust nent e 210 adjusts an

am@ﬁfgénrg{a%ehcbr{ e erWQ%éef bghapased on the envel ope

[0057] Suitable applications include wireless network devices and
wired network devices. The network devices can be VDSL or VDSL2 compliant.
The wireless network devices can be compliant with IEEE standards 802.11,
802.11a, 802.11b, 802.11g, 802.11h, 802.11n, 802.16, and 802.20 and/or with
Bluetooth and céllular 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
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[ 0057] Suitable applications include wreless network
devices and wred network devices. The network
devi ces can be VDSL or VDSL2 conpliant. The wireless
net wor k devi ces can be conpliant with | EEE st andards
802. 11, 802.11 a, 802.11 b, 802.11 g, 802.11 h,
engeiope 1 ganerter. 160dwad 2462 wiichngeneralés ran Benuslems hsignal as
and cel lul ar phones, for exanple those that are
degerniprd @bovei t A GMC 26D ¢Q058fs Ref emvielupensigriad 61 @s. analog
10A-10B, a transmtter circuit 240 includes a digital
enselgpal sigal carals gen¢af#y) a Bbdst valtage Vanat 86ro8s fd Eapacitor Caoost.
signal containing anplitude information and a
Theodul@bpd Ganéiasr FhENAs - 246 FASd | fbRerabd? a (Pntrol signal that
absolute value circuit) rectifies the signal and

sel%gg@ély DpERS adbEded #s@fich égP,e\Wi%mQ %oﬁﬁ%@éagg é/g?? ggéeswitch

, which generates an envel ope signha

i erts the envel ope signal to an
is &%ﬁgegd é%en%r%%% SYVE

ana el ope Signal and generates a boost voltage

VBo Cross capaci t CBOOSt . ., The vel ope . .

genbiag | doae Bigtls 2o sereves the y%ﬁﬁﬂ%t@&ga;r'ahagn:' and

t ha sel ectively opens and cl oses a_switch 258, whic
generaleshfe de efio"@ialfatq%ésagm 8ignal.s Hperpe@Wwesier module 256

described above. [0059] A delay nodul e 255 receives
upgervensdhe siedayeshsignalr A trgnamitter57ggenaratassa gontdlasiguial for a

nodul ated carrier signal. An upconverter nodul e 256 '

conipd dereinakoft & poder aymilifier §64lbaséd onatherdeldysd @fvdulated carrier
generates a control signal for a control term nal of

sigaahoAelindugtdnde 260 Al BesoAnectel RtWes YIRS bBBSU AR Hor Choost

carrier signal. An inductance 260 may be connected

S A ANl ROREE g B, M Betr 260
colptbyqb kne B st $erminal and to an antenna 268. In FIG. 10B, the digital
transmit signal is rectified (for example at 300) and an analog envelope signal is
generated as shown. The voltage bias to the amplifier selectively increases
above Vyq as needed to prevent clipping.

[0060] Referring now to Figures. 11A-11G, various exemplary
implementations of the present invention are shown. Referring now to Figure
11A, the present invention can be implerﬁented in a network 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
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coupled to the first termnal and to an antenna 268.
In FIG 10B, the digital transmt signal is rectified
(for exanple at 300) and an anal og envel ope signal is
generated as shown. The voltage bias to the anplifier
sel ectively increases above Vdd as needed to prevent

thec HDbHi9RG. mMagop@icere fdatai ngmnuwnicate Fivigurtbe . mbaiel 9G4, perform
vari ous exenplary inplenentations of the present

codimy entliarrerergptaimo werfoRef @l culatiorn) wrdtoHogmae datal that tif@utput
present invention can be inplemented in a network

to Areteseedivetdrage magduliestoNsd nidliurh o, i ncl udes a
hard di sk drive 900. The present invention nay

i npjoeseNt  Fne/19nDbS00 mﬁyedmﬁh%ﬂidagtf %ﬂ“ﬂ dcfgitﬁéﬁné&%\f\ﬁ’é&device

interface nodule, which is gener ntifred in

. . . Sy . _

(oS8558 $ich 8% Bmol Lo GTROMIELSTBINE LTS sbh b porsona

iofr 8ot PP B Bhe el b AP S R IS ot

e i 4% A G shois pled TisScl 8polosdbe Feadyipote The HOD 800
magneti ¢ storage medi um 906. [0061] The HDD 900 may

may Bieneriinested i¢ Mempot 99 sHeh wsrredomescesss meotorg HBWM), low
such as a conputer, a nobile conputing device such as

lateacyeraruiedatile dnginoay sasbias dash roemony,aregohonly, meedory (ROM)
or MP3 player and the like, and/or other device via

andioreothier suiteblei electroniolkiat®8tbrage/ Athet HBDJ0! MAaP@fso Hekide a
HDD 900 nay be connected to nenory 909 such as random

owsraReplymisaule ¢6¥M , low |atency nonvol atile menory
P such asw?l ash nenory, read only nenory (ROM and/or

oLJROF2E! | Aot BheReAoD Figs 7B AR TRARR can v
implemented in a digital versatile disc (DVD) drive 910. The present invention
may implement and/or be implemented i.n wireless network interface module,
which is generally identified in Figure 11B at 911. Signal processing and/or
control circuit 912 and/or other circuits (not shown) in the DVD drive 910 may
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. perforr_n'other

functions such as encoding and/or decoding and/or any other signal processing

functions associated with a DVD drive.
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[0062] Referring nowto Figure 11 B, the present

invention can be inplenented in a digital versatile

disc (DVD) drive 910. The present invention nay

i mpl ement and/ or be inplenented in wrel ess network

interface nodule, which is generally identified in

Fi g[f0$3] 1B Tde VD dsivgn@1 0 pnay essimgniaaty with eomutplt device

circuit 912 and/or other circuits (not shown) in the
(ndb¢bodni) secld 26 anegmppteocetvigiarn ar othelr fdewivecddiong @mabeg wired

encryption, performcalculations, and/or format data
Imk§ﬂatl7lemd7@adnriars$m i@/ via Hat moduiet ben. t PharDept HHad 910 may

storage nedium 916. In sone inplenentations, the

coiilihdatdr VRS SHEES ARE/ SordRNI18! tHdt! Stdrds Uda lﬁng/ Hanolatlle
other circuits (not shown) in the DVD drive 910 c

madheP RRETRE /Héﬁeétorgdéq%ﬁk%ﬂffhlaeaa?hSFH:Bg'kQﬂl\/%nﬁ-‘ﬁf)) The

decodi ng an any ot rocessrn
w th a dn
HOGREY, P02 BRcridbidio v B Rislie finoutht -%Ee a mini
o) such as a c uter, .televjision or oth
HOE et aneaes mbeopt e Mkl havinds Semelar it s Smaller than
wireless links via the nodule 911. The DVD drive 910
apprayimatgiynlifi-cathe Wivthdrive 81@amay ke spagectedgotmamory 919 such
stores data in a nonvolatile nmanner. The mass data
as stAVadrOM1 dowdataney | nareotattemiedpek sdch \as {|#D)mefibey and/or

HDD nay have the configuration shown in Figure 1 |A

othéhsuERlenelgcioenia dataistordge. tThat DMIX drde SO 1 enay alser Biclude a
platters having a dianeter that is smaller than
pow@Ps@pplyetgly 1.8". The DVD drive 910 may be connected
to nenory 919 such as RAM ROM [|ow | atency

o BRL' o ReE TGy ool FobeaadC TRe. Bvmeat (e @i oan be
impﬂ@%eﬂ e%oln' Q%W%eﬁnltlgﬂ%fev?sti'glp l(MD%’V)'%O. The present invention
may implement and/or be implemented in either or both signal processing and/or
control circuits, which are generally identified in Figure 11E at 922, and a
wireless ﬁetwork interface module 929.

[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.
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[0064] Referring nowto Figure 11C, the present

invention can be inplenented in a high definition

tel evision (HDTV) 920. The present invention my

i npl enent and/ or be inplenented in either or both

signal processing and/or control circuits, which are

genEX@6]y iTdenHT\e 82D méay gomendriic&Eeawitld 28assaddtaastorage 927

wi rel ess network interface nodul e 929. [0065] The HDTV
thad 2loree daitay @5 a MORVolatiiimagingnalich bs opitithleindlonin=Rhedlt storage

wirel ess format and generates HDTV output signals for

devicés.S PAtakeaBRGnel ADEP ARy hBEDE SRE HoAtigQRtionSSKIVAY in Figure 11A
processing circuit and/or control circuit 922 and/of

an@bP et leddt Idhdl HED( Fh%& RRRWRL égnfigpga}tﬁdwréﬁo%%piﬂg}égure 11B. The

process data, performcoding an encrypti orm,
14l @t . t f any,.
HOBP RISy B8 SERE b ALTE: o8l T BRI LBl fecg biameter
066] ,.The HDTV.92 YouCO ni it h ss dat a
thaf %, SHUAICH ST PHRTOKTAILL 1o o THF HURION SEPHTPY dergscted to
such opt i cal d/lar. .magnetic storage_  devices. At
mel%tg%%n%%&bﬁ EA@WB@A t 190 tengygnenmalalite apRimAry such as flash
Figure 11A and/or at |east one DVD may have the
megsHY iagaYer othar shitabieialedtranic datel sBragehe TheiBEDiNY92E akso may
m ni HDD that includes one or nore platters having a

incllidereepewer siyatly i923smal | er t han approximately 1.8". The
HDTV 920 may be connected to nenory 928 such as RAM

ROMo0I67Yv | ®efBEIg e @1 iRiguienaIny, st hpaseht ambention may
menory and/ or other suitable el ectronic data storage.

impi8@ ehPANG 22 BetihifleM@Nited Ch WHRISSSPINRrS HRBIcd fddule 948 of
[0067] Referring nowto Figure 11D, the present

o IR0 AT o B B S8Rl A ool or e
sensors such as temperature sensors, pressure sensors, rotational sensors,
airflow sensors and/or any other suitable sensors and/or that generates one or
more output control signals such as engine operating parameters, transmission
operating parameters, and/or other control signals..

[0068] The control system 940 may likewise receive signals from input
sensors 942 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 implementations are contemplated.
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a vehicle 930. A powertrain control system 932
receives inputs fromone or nore sensors such as
tenperature sensors, pressure sensors, rotational
sensors, airflow sensors and/or any other suitable
sensors and/or that generates one or nore output
confQA9]si g BowedKRim SORINY Tystarp &B2tMay cpamaumicatesyith mass
transm ssion operating paraneters, and/or other

dateostaragie 94 éhat. stpedxselptalie  owinvolatiky stame340 Tiney mass data
i kewi se receive signals frominput sensors 942

stoeagé GdBomapuhcludst osticas iagaAlrsmiagnetie sesraer devisdPEr example
‘devices 944. In sone inplenentations, the control

hafy diskn df@smMDbeaRa/dr OV apki [daREkond T BD InaYShER the
(ABS), a navigation system a telematics system a

coRJurstich  Shelwem iﬁéu@%&”‘anﬁ/dra&e ISR VA SVEY e Mhave the

an adaptive cruise“contr system a vehicle
- gl : h re DVD, . t,.

cofffthatH SRRh, MG 8RyEPH Riee A EREB3Rat includes

contenpl ated. 19 [0069] The powertrain control system )
on§ 25 il Bt feund adlamries otia el Bge Spmsotimaisly 16"

stores data in a nonvol atile manner. The nmass data _

The (RowestraidieoMiy) systarndBopiayche canpeetedniggmemaery 947 such as
' st orage devices for exanple hard disk drives HDD
R/th?@%',Matwylmlaéii%mquhmﬂah@ memory and/or other

configuration shown in Figure 11A and/or at |east one
suitaiie eiactivance datzestocand.i Yehidle @30simayralso indlgde & pdwBr supply

The HDD nmay be a mini HDD that includes one or nore

93pl atters having a dianeter that is snmaller than
approximately 1.8". The powertrain control system 932

May[0pgofon 'F?‘é?éﬁﬁglt ROWETD" Bigdfs! 13¢C h'ThI%Z ghm iﬁ%tié{f‘(’)&ran be

| atency” nonvol at "l e nenory~such as menory - an
imr%ljﬁ%ﬁ}eosm taa?élfgllaqj B5SAL 56 tﬂgf IS HARRs 2VEQIFALaRRANa 051,

may al so | nclude a power supply
The present invention may implement and/or be implemented in a wireless
network interface module 968. In some implementations, the cellular phone 950
includes a microphone 956, an audio output 958 such as a speaker and/or audio
output 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 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
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933. [0070] Referring nowto Figure 11 E, the present
invention can be inplenented in a cellular phone. 950
that may include a cellular antenna 951. The present
i nvention may inplement and/or be inplenented in a
wreless netwrk interface nodule 968. In sone

magnstie orage; dmdces frs ex@ampledrarghtisle doses HDR| antbler HVDs. At
m crophone 956, an audi o output 958 such as a speaker

leagh@nerH@Bdney havephe ¢andigurationi shpivery iro 6@ uae d/1éy aad/or at leas
i nput device 962 such as a keypad, pointing device,

ong @\de raay have dme aodfigurativishownntFigierei t8. The HDONMay be a
processi ng and/or control circuits 952 and/ or other

mimii OO treat (iInCbde$ @) of mhdrd elgtedrs aAind RodianRRer tHERYis smaller
process data, perform coding and/ or encryption,

thaPCAPRBRINGAEEU BLT ONfe cellNBFBhotb803RSY BE dRINERIdE to memory
nI l"u

ot her cellular phone functions. [0071]  The ce ar

066308k %@AW&?W@W”&@E%%Q?@ i iy sﬁaﬁraggf?as%rdﬁemory

that stores a'in a non manner’ suc

an ks AUTAOH, B OBRELGAE SRR P e gy s

. pne HDD may hav he configuration shown in Figure 11A
'nCE‘ﬁ’&/%Po‘é{?rg*é%@Y%S ne DVD may have the configuration
shown in Figure 11 B. The HDD may be a mni HDD that
i ncl09ded orreferingonewptatftiguee Hé%i, rifjeaptisenttiaventicat can be
is smaller than approximately 1.8". The cellul ar
impemeatedbn ampt top boxnAB0! Sthet presenbinyenB@6 nsaycimpiemi@Aband/or
ROM | ow | atency nonvolatile nmenory such as fl ash

be nepbementeddirora eleheorks intédite mbdaer 996.c Takasst eRIBx 980
Cel I ul-ar phone 950 may al so include a power supply

recBR@s ERAAR| fideh €4 rédldcao¥udiP &5 QUboddbdnd sBardY &N toutputs
i nvention can be

standard and/or high definition audio/video signals suitable for a display 988 such
-as a television and/or monitor and/or other video and/or audio output devices.
The source may be connected to the set top box 980 via the network interface
module 996. The signal processing and/or control circuits 984 and/or other
circuits (not shown) of the set top box 980 may process data, perform coding
and/or encryption, perform calculations, format data and/or perform 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
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inplenmented in a set top box 980. The present
i nvention may i nplenent and/or be inplenented in a
network interface nodule 996. The set top box 980
recei ves signals froma source such as a broadband
source and outputs standard and/or high definition
Figatril dAvEngléer afi lgasal ene DMDimay have hedtaigayatdgssiemn in Figure
as a television and/or nonitor and/or other video
11Bind/her HRIMmayche punirdéiDR dbat inflhides amecer maye Iptatters having a
connected to the set top box 980 via the network
diahetter thac és smaglet thHO8pprofkinasteni8” pr ThessHtnep Y 980 may be
control circuits 984 and/or other «circuits (not

corfiieet) tPednh@rysed4 50¢h BeRABO RM, Rfv@%éﬁc;dﬁbﬁvolatrle memory
perform coding and/ or encryption, perform

suc‘Fraé§E ory! &% 8&;%}'%¥ﬁ5ﬁ/e‘gle&%rﬂgg%‘t%§%>r9 %.erSe?%p box

top unctlon e set top

98&@{5‘%%&%0%3@& %§§uﬁ§|&ab§3torage 990 that stores

nonvol ner. The nmass data storage

ude optic nd/or etic stora
devoBZ ¢ oessihg Bowaf rapwe a1 abe' prasealdndsntisvpsan be
At | east one HDD may have the configuration shown in
implamentegh i @ mdamﬂa;\rera‘roqoeasﬁheoﬁéewb ifggntisy eaynmplement
configuration shown in Figure 11 B. The HDD may be a
andfohi beHDl eraentatclindas varedessy nadwerlplintartace HaMBng &n some
dianmeter that is smaller than approximately 1.8". The

impdernehizpiohs x tHeS themdiey pheyer clo00eintidet ca diwpldy 1007 amidibr a user
as RAM ROM | ow | atency nonvol atile nenory such as

inplil 4608 BEOMMY RREYS4d, Qbh@ﬁpéiﬂbhé\bhé? liRE €Gh M irflletnentations,
storage Set top box 980 may al so include a power

theSrH&H’ib?]th% 1ddePHAY é?ﬁf)l%grd Qr%gﬂ%l LSef fn%&e}r@);thﬁt typically |

prese I nventi on”can I ement ed

emBllo%%er]n%),odrth&oﬂﬁ ‘?ﬁ&%s, |96/r%n%8f6r @%oin%ln‘a@i%‘( interface via
the display 1007 and/or user input 1008. The media player 1000 further includes
an audio output 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
media pléyer 1000 may process data, perform coding and/or encryption, 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
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and/ or be inplenented in a wireless network interface

1016. In sonme inplenentations, the nedia player 1000

i ncludes a display 1007 and/or a user input 1008 such

as a keypad, touchpad and the like. In sone

i npl enentations, the nedia player 1000 may enpl oy a
magnetihistabge stavidest fer fexaenpl€biayd tdiskt dtiygs ¢HDD yanddopDos. At

nmenus, drop down menus, icons and/or a point-and-click
leabtnbrs HIER by hat/behdicopligyralion Ghana Br Figees 1i1MpEhd/or at least

1008. The nedi a pl ayer 1000 further includes an audio

oné® DV malORSy & tHEcafiguraRapKEEWR i FRjura UdisD CFHEH'LIIDD may be a

jack. The signal processi ng and/ or  control circuit

mlrﬁQ%Dafﬂ%ggrﬁ)cI%&ebné'drcM'oPé (tdrs ﬂé‘%’?ﬁ Codaﬁ{é?er gﬁq |§l smaller

pl ayer may process a pe I'ng an
e R

0 th dat
514551598 el R, 'Y (HESCHHP L 60R TaemeBhaes asdiasumgmory
and/ or video content in a nonvolatile nanner. |In sone
anq/ap othein suitakia selectianic ofdipe stos0R L dMEdia IRkayeri HBPQ dmay . also

files that are conpliant wwth MP3 format or other
inclidiet alposver csnbs 984 3. abitil etherdinaplemeatationsr immadditigngo those
mass data storage nmay include optical and/or 22
deswiprdtabovetare @gatateplateels f or exanpl e hard di sk drives
HDD and/ or DVDs. At |east one HDD may have the

confooge] at Vehiles BavEmplifieri 102 i& shbvrianghyoanalogl @aplit cREEt that
DVD may have the configuration shown in Fi gure 11 B.

" I
Ut TS bl SRS A A e oo

pO@%‘ﬁLb?@%‘%?%%i%v@%nﬂﬁﬁ”ﬁﬁéﬂ i S wgt sgyel
oG il voies Banrieg: o2 TeRulang Ay Ermisgapoe of the
circmt)fs ?rlnproved without significantly increasing power dissipation.

[0077] Those skilled in the art can now appreciate from the foregoing
description that the broad teachings of the present invention can be implemented
in a variety of forms. Therefore, while this invention has been described in
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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i nclude a power supply 1013. Still other

i npl ementations in addition to those described above
are contenplated. [0076] Wile an anplifier 162 is
shown, any anal og output circuit that requires a bias
vol tage and/or current can be used. The present

i nvention saves power by genemnasly |owering the
required supply voltage while selectively increasing
the supply voltage as needed. As a result, the dynamc
range of the <circuit is inproved w thout

Si ghi fi capirtyit ¢omggrBagt Ng power di ssipation. [0077]
Those skilled in the art can now appreciate fromthe

f or egoi n@ an6lieg GhipRt mOMu1E Bak réc@ﬁe@z[ lﬂﬁsdm&r?ﬁ%ﬁﬁ Qg&n%fl sihg:

present invention can be inpl errente 'n a varl et

forms. ThRIBHREMie W Jebeil aS%r's rgfl'}ar ag%ggrgi%F a delayed first signal,

described in connection wt

thereof .5 tdirol %u&cﬂgﬁree?fewgbﬂ} ¢! E@fﬁghlfﬂ'gt m?r?? g tRat generates said

be so limted since ot i cat’i ons w

con@gg%@gpgmtgﬂkg% skl led practitioner upon a study of
raMAngs the speci fication and the fO||0MAng

clalns £, gomp risin '
out put Ko uleé$¢§%w%@€ pg@g&ébgrg% < §rigf ﬁ&@i‘ndu£%ga”mhmde
0 naI e that receives a fi
‘“f"%% Leé%a‘g %‘daﬁ ?‘%‘t(aésang%h%ﬁ %Vsratefl%tnvgtoaﬁéggnal that selectively
mea trol nDduIe that rece i ves the(glla ed first S|gnw
S S £ ﬁeﬁ%’tae\tt‘é?‘&aﬁ“a OBCUIRY JPodiGWAED 5Hd @ VelnRs sigpal exceeds a
nd an ,e n rati ng nodul e that receives a
Pfe@@ it SPisehatE B cRHETOTYaE PoTRGHAR st signaitisdeceived by
said first S|gnal and that generates an envel ope

saﬂgp@WgPuWHHFOQQFectlver

2. The circuit of Claim 1 wherein said first signal includes a digital modulated

carrier signal.

3. The circuit of Claim 2 further comprising a rectifier module that rectifies said
digital modulated carrier signal and that outputs said rectified modulated carrier signal to said

envelope generating module.

4. The circuit of Claim 1 further comprising a digital to analog converter that

converts said envelope signal to an analog envelope signal.
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i ncreases said bias signal to said anal og out put
nmodul e when sai d envel ope signal exceeds a
predet erm ned threshold and before a correspondi ng
portion of said first signal is received by said
anal og out put nodule. 2. The circuit of Cdaim1l
whet-ei n Bl drehit of Clainghwhereinclaiddes elapel sighilalas ARt time than a
carrier signal. 3. The circuit of Caim2 further
fastgesmioe timiervd said fieg sighkler nodul e that rectifies said
di gital nodul ated carrier signal and that outputs said
rectified nodulated carrier signal to said envel ope
generating nodule. 4. The circuit of Gaim1l further
conpri siTig droditgift @lairk A @hetkdgsatDBNAEE Shitphh ﬁiodule comprises a power
converts said envel ope signal to an anal og envel ope
ampglifgpal . 24 5. The circuit of aim1l1 wherein said
envel ope signal has a slower rise tine than a fastest
rise tinme of said first signal. 6. The circuit of
G aim1l wherein said anal og output nodul e conprises a
povwer  armelcithiebs Clhim Thﬁte%lﬁ &4 borol goﬂhf@t&cl%&a@ fa&lalsmgitter module.
said control nodule includes a transmtter ulle. 8!
The circuit of Aaim1l further conprising: a switch
that comuni cates with a first reference voltage and
s ﬁl‘eghmt bECIARY 1 f&r?ﬁe? e”}o’rels'l" e generating
ul e; a capacitance R4 nicates with an
nodul e and

out ut of nvel o ener at
i o, Henih ol BB OB BN 3 et St ttsaaaswontrolled by

said} envelgge gel’rlltepalflltng %%H{e;eantp d said capacitance.

a capacitance that communicates with an output of said envelope generating

module and said switch; and

an inductance that communicates with said analog output module and said

capacitance.
-9 The circuit of Claim 1 further comprising:
a matching network that communicates with said analog output module; and
an antenna that communicates with said matching network.
10. The circuit of Claim 1 wherein said envelope generating module receives said

first signal and generates said envelope signal based on said first signal.
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9. The circuit of Caim1 further conprising: a
mat chi ng network that communi cates with said anal og
out put nodul e; and an antenna that conmunicates with
said matching network. 10. The circuit of Caim1l
wherei n said envel ope generating nodul e receives said
firsl si'fmatirandofj€hen & ehersmi diddsiey opeuis dgagal sabhsRdulated carrier
on said first signal. 25 11. The circuit of Caim?2
signdleangi fartben chbnaigising an mpednivedel tihytSu[&ahderfIDﬁhd atleged modulated carrier
carrier signal and further conprising an upconverter
sighdlat upconverts sai d del ayed nodul ated carrier
signal. 26
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