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Pat ent Application for Method and Apparatus For
Extending Battery Life By Adaptive Control of“ﬂ mm”
]

Regul ators Technical Field of the Invention | mm
This invention relates to techniques for contr -
vol tage regul ators a articularly to :
controlling vol tage ?%8&?%%”?%‘ 1_Lotgxtend battery life.
Background [0002] Battery supported power supplies
are used for a variety of applications. Often a

Methad-apd Anparatus,bey Extendipg B@@wdué@ ByrAdaptive Geintrpl of
utilized in a system Fﬁ? Eﬁgg% exenpl ary
systemthat utilizes vo gg ulators in a battery
supported power system 100 is shown in Figure 1. As
shown in Figure 1, an AC power source nay be obtai ned
froman AC adaptor 110 which nay be coupled, for

“exanple, to the public AC power grid. A battery 120
is also provided to provide a battery power source. As
is knowmn in the art, switches 112, 114, and 116 and
charger regulator 130 may be provided to select AC
power fromthe AC adapter 110 or battery power from

ovi de the power for the supply

Techb%‘:all ?@ﬁlﬁ%ﬁf?g%%g}éﬁtngﬁ al so known, the switches nay al so

be controlled to provide charglng of the battery. For
[0001pXxarfHie invéfti@ntkldes toeteyhisigsl foe domesiinig syBdgegdaters and more

descri bed in co-pending United States Patent
particylaly t%%wrreﬂmsldoltagf/resldat?asfo extend Battssy lifey 5. 2005

entitled "Systenms and Methods for |Integration of

gﬁﬁ; r Regulation Wthin a Battery Systent by Luo et
Back ,ﬂfhe di scl osure of which is expressly

i ncorporated herein by reference. [0003] As shown in
[0002Fi glﬁa@eljy smpengbmerss@pplﬁg; argiulsed\/fon an2aBietyagf a]p@lications Often a

nunber, ota ulat ors  140.

vatterf bV Pplyn i B Folete it B4 e 7§ P P Bramepte, an
exemplarg Qyst¥f| th& - utifioés LIREP H%uldM}ﬁnn hibatd aﬂﬁﬁfe@ powtPsystem 100 is

being utilized the nom nal input voltage -
Shown in Kigyre |1} 1As showniin Figurg 14 an AC|pomer squreq may begbt@m@d from an AC
adaptosr ‘31‘18 lwh?éhyré{fly bg' (Z,éghpg%dé fcprretx%%pgey tot tﬁg WS%lgct ¢ erp%r\}ve% %gd p%VFattery 120
is alsonp'rawawnd piovitle ¥ Ghttéd PolveVIurd¥RIA 16 kadwh m/\thaan%{vncﬁb@l 12, 114,

vol t age regul ators 140
and 116 and charger regulator 130 may be provided to select AC power from the AC adapter

n
*15

110 or battery power from the battery 120 to provide the power for the supply rail Vin 125.
As is also known, the switches may also be controlled to provide charging of the battery. For
example, AC and battery supplied power systems are described in co-pending United States
Patent Application No. 11/058,781, filed Feb. 16, 2005 entitled “Systems and Methods for
Integration of Charger Regulation Within a Battery System” by Luo et al., the disclosure of

which is expressly incorporated herein by reference.

[0003] As shown in Figure 1, the power supply rail Vin 125 may be provided to a number
of voltage regulators 140. In typical applications the rail Vin 125 may range from 9 — 20

volts. For example, when the AC adaptor 110 is being utilized the nominal input voltage

I
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convert the voltage level of the rail Vin 125 to the
necessary voltages required by battery supported
power system 100 | oads such as processor, chipsets,
doubl e data rate (DDR) nenory and graphics cards. For
lev SV i
D e o e Be By S S hgporid by the
batteny; she migimus impoyveltagt ol a9 be H\owHsdVauThevoltage regulators 140

t and out put. vol t. I |'s, of the requl ators,
conyfl e vptameglgyel of e eaifrsin 15 do dhphesesraniycliaggs, epdingd by battery
suppBREN PoRer YN 8 00SRAIS s@ihPhd HRickRBr, AhsLREASublNfta rate (DDR)
exenplary type of regulator in which the nethod

menery gwigraghi¢srardsi Fodexample as shoyanintégurs ¢ dhe wltage eagelaadrs 140 are

Wi t chi vol.ta r | at or where. Met al i de Silicqn
useB it BF el BB vERBES R R ToBpetom V. The number,
typeQahd OhtpeINdlGpe lehEls 0N theG¥ANRbAIHoRAMPFIZIRN ark Rferely exemplary and

vol tage regul ators may be "Buck" voltage regulators.
mapyany dspendingnon@wrer y apnlisgiéon agunesdorQnaes type@f segulator in

ener . .t have ,an out.put volia .
e FE QLR IR B Pt e votase
regulagi| voliep¢ detsleOxidersilicnl EieRl Effedt Bandiier (MOSFET) is used as power
| SL88550A, Maxi m MAX8743 and the Texas | nstrunent

conrobswials In pAe exsoaiply smpodimens dee Yaligar seplatorh anay by “Buck” voltage
regl\gllg .nBfocﬁtaJru‘Eég-téiggé”Iv}gf?%gggg%lrl%t&%yaré" x%gu]a&)?m%tr a{clfy ggr%\(ally known to

tages are n rrve-circul
have aintaugiut ebltageithatyis byver aanansinput volthge. CEMvhipddrk &bltadel regulators use

corbiRS PR L sl 6 R af Y5 B e 1 stamen
TP94 11111 6 DPne’ SLAPNry S81tdreWeMRhtofsAle hREMARIACERLR that two auxiliary +5V
"

described herein are relevant to a wde range o
povestrisepply &glidess are neygrddo appportrdrivetclireuitry gud admrdd circuitry operations in
i se erein are nerely exenpl ar 00041 As
the SaB TS O, P SV, Abfes Tty g BARED 0 Ll by s Ve o
AVDDW the 6 hfferl RO fHtek. Mt wallBé FdcOnikdd KdWevBIOMEY the concepts described
circuitry input Vin rail that is being regul at ed.

herqif gge relgyantetozmyyide, range ofsaibgiregulatgrtypeppnid thanibereguiators discussed
herHﬂ)érebrﬁ?ﬂéf)}éxieﬁlggr)and a Vcc supply input 144 filtered by
a RC Ti

ter ter vdd may al so be utilized. As shown
in nore detail with regard to Figure 2, the Vdd

[0084ipp| WAsishpwn id Fizumay, the tvoliagearepaam®rs mayp pdeyive powkehsupply inputs in
FET. gate dr.ive circujtry.and the Vcc supp i nput
PR i RbersreiRpoinaRt Lk IR s Boine refsteh D g xample, a

shoWinQi Vad sGsply iriput T4 fidy be Matilivdd Hda V€ sipBH | piP144 filtered by a RC
100051 Figure 2 shows an exenpl ary application for

filtoreadigr iddrmaysgso he uglizagn A siRivuinempre detail with ubgardto Egre 2, the
el dlo a reqgul ator inteqr tqﬂ ' I 218. awner
Vd%kﬁ.lgpgtzgn dna a%gﬁsza BOYEr gup}glég L 8&((@%’[&3&% riqsgflrcuntry and the
VeaS3PplyRaper1 48 wikyl aét 574 péwefisbppls For el haldPand@ididlee cdiftfbl circuitry
~are provided to the regulator integrated circurt 210
withig theyggmlatorhe MOSFETs 220 and 222 are
[0005] Figure 2 shows an exemplary application for regulator 140. As shown in Figure 2
the regulator 140 may include a regulator integrated circuit 210, power MOSFETs 220 and
222 and a regulator system output 230. Power supply rails Vin 125, Vdd 142, and Vcc 144
are provided to the regulator integrated circuit 210 as shown. The MOSFETSs 220 and 222 are

controlled be gate driver outputs 221 and 223 respectively. The source of MOSFET 220 and
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controll ed be gate driver outputs 221 and 223
respectively. The source of MOSFET 220 and -2 drain
of MOSFET 222 are al so coupled to the regul ator
integrated circuit 210 at the LX pin 225 as shown.
draTrh 6f %S}@Tn]??ggre‘ca%s&% feB Fo QL R {llﬁt\ép lu‘it?%%te& %lrgl?l S {dn h'fRe LX pin
IT the regulator oper Btes  nor
22protshovn.oThadd Udrpine226 bendeakbn obt)put heltagend rdéiermme if the regulator
circuitry inside the controller. The FB pin 228
OPHRIGY P%‘@?Xlﬁ’ BRI 3 BrOf§5OR 3RHGomay, By fakem rbés (ghcaptrol circuitry inside
the\@hirsI®e. PheVFBi8n ZXSrB}an%EBOMQbacﬂ—nﬁthe letlt'i&llunwf? %ﬁ ) Lloltage divider
conpare the feedback signal wt reset nce
(noyshownk The cmtirst mnnethheomparblthe fdaﬂ’oaclq signélowith he phesethreference

volfisg o JElehll %, O s P b HalosiagmIhng PRPSTET 220 and the

love¥iaePI@SFET. MIXE bk MK@W Oldeafior ROUNAL K, fhleRBHAEEIMAXIM

OCI%CUII As shown |n u?g (%gdrﬁve C|§iuff 240 ﬂ may

Mﬂgiﬁod&ﬂltdweg@am W‘ng@teg RiscujlatAs ghowndn churthl,tdnve cxrcuntry 240 may
de th

o SRABAS UL PO BB ol w3 Bl v e

corﬁmb sigpals Eﬂiﬁ&@htﬂol‘lnfgetﬁ@ﬂﬂse uhid 24 Qp?ﬂogﬂ{a‘c@ iAftespohi® tOWHle signals on

AND FB 228 pins. The Vdd su 142 may be
thep%W&éd“&Q EB 2¢hping. fIbe Yddesupg y may be peryided ds rarrapply for the
r
AP ARE K hE Y 8 shfbly S4B b ARECRN G By BE oy g = supoly
for Theecopookunief50L ci ency of the regul ator 140 is dependent
(anong ot her things) upon the MOSFET conduction | oss.
ar, |cular t he n-sour ce resistance Rds(on
(0opPiP e fﬁ?e{:%fﬁc'gf‘%ya?ﬁa @)e FIRYALGT WRds derspdept (g %?'%rrfwg@ upon
the MOSPET QU¥AdRLibn RRYEIn SR, ¥ AtHMsAee re@gfaﬁé‘éﬁﬂ’ﬁgﬁm MOSFET
i npact the battery |ife of the battery utilized
22 Gam esspdy dmpact] theypygr cplbefficirasy rafbthe qurayblr pweresuwly system and
Hpp; X
co SRRkl e LRREPHR {1 SIS STk 5 B HHEouis b
dese‘hlﬁle ctbepiroylde [t&ﬂﬁﬁ]’heﬂﬁhaﬁ Haipioventhki eg'ﬁélenc@ of Bewerabdpplyy systems, in
0 pomer suppuy systemmay be utilized to
parﬂ%‘ﬁ% té éagea?au&t'ynaf Icd8ficY em out put vol t ages such as
CPU voltage rails, systemvoltage rails, chipset

[003?1 : ggg s‘h@izvhsm F@@[ %he/ 95&@? ?ujtp%hlﬁ Pog gflissy%?l{hgﬁay be utilized

rail ‘Such vol t ages
to gmledtq fa vsanétarqfeswstem drapn| vq’mggsystchrm CR3 vohagevaillsiesyateth voltage
i nf ormati on con’lnuea?to I ncrease, |nd|V|dua

i oS B 4RO QA PRI ERRPE YUBBE IRy R Such output

volfab®y fle ot JedBA irFHrmdH08 h@ﬁ’&lh\%@xﬁgﬁkl ARl Vud'SRNRe 'o?mformatlon
i nformation handllzgtsystens information handling

con@ygftSetm igeraasealndivigi erstsbusmesmpmleaddmw @8lys andiooess and store
e S N M T S W—
hanHﬂK@ sﬁ@éf@%&x@e@ﬁlﬁﬁro&&@es compiles, stores, and/or communicates information or
data for business, personal, or other purposes thereby allowing users to take advantage of the
value of the information. Because technology and information handling needs and
requirements vary between different users or applications, information handling systems may
also vary regarding what information is handled, how the information is handled, how much
information is processed, stored, or communicated, and how quickly and efficiently the

information may be processed, stored, or communicated. The variations in information
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val ue of the information. Because technol ogy and

i nformati on handli ng needs and requirenents vary

bet ween di fferent users or applications, infornmation

handl i ng systens may al so vary regar di ng what

r t

ha B R o OF b AR, LB delhntd) g gapfiaured for o
spagificc osemoni spedific ,use\rsdc}h aw foandl tyan’siilﬂhoﬁf procdssing,| adrltdéereservatlons

nformati on ma gkie aﬁr ocessed, stored, .or .comunicated.
entefe36 s seresoon s1oheOmmacaHions. 3 Rikltion. rigfospatfasmhandling systems
ma§! ineNidé Qr varlehP b hidihrd aRE | oReaRY 84 ehfd th?t glﬁgq{ea!:onﬁgured to

or configured for a specific user or specific use
prosesshsters, dndeamunericate infermettion angd mag dsdidegine at mord@mputer systems,

servations, .enterprise data storage, or gl obal

datas |S¥%?'P%ﬁ‘§d nftﬁvoélgﬂ$ BYSERS- i nf or rmtgl on hagdl i ng

systerrs may i nclude a variety of hardware and

sof tware conponents that nmay be configured to

process, store, and comuni cate information and may

i ncl ude_gne, or nopre conputer systens, data storage
Summary,of the Iveptiah: ki ng systens. Summary of the

I nvention [0008] A nethod and system are di sclosed for
0 rov i &d
[ 02ng| fl gl%st{l(;elﬁlaﬁél\/b%sgérg;% %’Iog’é;c (F%[t %%Vﬁggﬂgngﬁsysp@% a battery
sunpgecprpgwpdewppﬂx)rsyswmprMw'rmgamhelaﬂyxl 4 agehode gnd aj?sitém is provided for

I cienc ich the input vo]t
‘ml%rﬂ‘élf‘g e ‘{‘ﬁtag%ée%“b’é‘ﬁ sHiaseriy OR 2 Ppegy H’eYVE‘C h the opvoltage that is to
be ie@ﬁﬁfﬁd%@swﬁy $6dedy e tht R hHRLELHSCISAPIY vbnfée s'uEply that is utilized

utilized for the drive control circuitry o
for yhs dragecon@gknn@u@rysaftbe veltage dgegutatore isonaried in elatmnitavamdmions in the

|
inp l“nY‘%‘E‘ge su %F'ﬁ/gﬁ%t%{?g?%mﬁ?tr ﬁ? z‘éodtag‘bls“ﬁﬁ?éqﬂ & ‘E}II{ZF‘}%‘“ the circuitry

that dviMes drconsl terntifaltdatd oft EMOSFHTs BT R @%ulﬁ‘nd\@fzcﬁ-lf% Rhy be varied in
the regulation circuitry may be varie rel at’i on

relajign; tg¢ YagaLonsnin e lrln'ﬁiu‘foltﬁépt . exmmleeﬂampmrse afdatlonshlp may be
estdmg}?édsb%t\flceellle}f)é fﬂgﬁ&ﬁta%}év% and%ﬁt \%LI agf ee\ygll %th\évﬁselastl ﬁtzng gate drive

put vol tage e Vo
cxrduurytlhhte:ogabks thahr gaves ofe¢g“nMoxtmy)SFEa“ts controls the gates
of regul ator MOSFETs. [0009] In one enbodi nent, a

t hod of ding the battery life of a batte
N M S TR A AL —
batlaViupPoN& pHG& Jupply s%tbﬁanhdv%l mtégé’%gulamﬁ I%Lﬁ%d % method

conprise providing a'first voltagé supply
may ecgmpm@growdm 4 firss tvolyaget %lgalySQl bp Irggulrddy Qhe fishesltage dupply being
s B TPt BB RSP R s

ﬁrsﬁ%ﬂﬁhé’ spplPIsProvi@c aich Farladld ARDR dPvE RS trd rvb}{ ectﬂﬁ'tt\fa?it:s at least

volt‘?ge that varies at least in part in relat
in pafdn ﬁtt@gté th@v@ltaggflewehef the figst voliageaypplyip gtry:rated The varying of

the %%{b%[ %99 contro Voita é’é ngre?atlon to the voltage level of the first voltage supply
extends the life of the battery.

[0010] In another embodiment, a method of controlling the output drive control voltage of
a voltage regulator is provided. The method comprises providing a first voltage supply to be
regulated by the voltage regulator and utilizing a control unit voltage as a control unit power

supply for at least a portion of the control circuitry of the voltage regulator. The method
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the output drive control voltage in relation to the
vol tage level of the first voltage supply extends the
life of the battery. [0010] In another enbodi nent, a
nmet hod of controlling the output drive control voltage
furder c@m‘ﬁﬂkésatﬁﬂizﬁr%gbj 4RO unit S oMb Y hQQQifrivInﬁitWQ QUpply for at least a
conprises providing a first voltage supply to be
portwg i fahe dribg cirgratry of thegeoltage néguiater, drddrivei diicpitrygeoatrolling a drive

. rol unit voltage as a ntrol uni ower su .
g opSisn ST BerfoREN e Filacr e ep B nctuces
vatyiiigt thg Arive gultalofthge SRR tHRItAOdrive Anit WoRAR 16 TPHERRent at least in

utilizing a drive unit voltage as a drive unit power
pa \ypenythe ypltage lemelsefl the finst vplageofupplye aod ipreviding curagniated output

t I t e dri circuitr .
voflipeiPn Ml RaFe feBOMP Tl ofhfindl S¥BeCplife' il fstependent upon
thetdrivesinittvoitagef t he vol tage regul ator. The nethod
further includes varying the drive unit voltage such
that the drive unit voltage |evel is dependent at
[001d} 5t Inyet gapther gmbodimgnty @ tigfsmpliare hansiling isystemrigtdisclosed. The
val _ i I .
sy PG SoPPRR Y fisP O RE SUpnt 1, Al LR PBIRY henoraged at et a
timeh rowrod bagey somge] thie dirstive ltagpappiyriavelp Oariabldeol e Weel. The system
f %ﬁitcmgktage. %0011 I n %et anot her enbodi nent, an
urfigE SRGINgEs Snv iRz Ireptery dhe Mpltage Jraulatgs geuplerh o thsyfitstieltage, the
RRY SOATRGE Fubtihl 'thd AKPNVORGR RURBLMe o bl |
Vol SEOTRD! REuRUML I DR ADRPR PR e Wbl hBMIAEY S voltge.
Thé gystem ynayofuriber, inchdefa sesond/ obltapgesupplypthy deeotrl eoltage supply being
.variable voltage |leyel. The system further includes_a
uikzsth ol PEdd Bttien of e oL SLyilR) of dhorolagggraniatop  The system
furthBcdrhprises ¥ VhdiAIE thidd R 1taYOdupPL tHeQBHd J511Y, efsﬁg;t&ly BLinD Gtilized by at
the first voltage to provide a vol tage rébu or
leagf a prrtioy of thegdrive ciieuiteyef thenvatigeef iggulhter, thedfivel eireuitry providing a
\% . nd voltage su bei n
cort B FRSABLbRYTo FABNYy! ARPRESWoRL AT PLRRNY vofasdeguiator.
A ailagelidvelyofothe tvhgablo tHiRige 11age shpplo1s. depbriefit §oRN voltage level of the
furt her c?nprises a variable third voltage supply, the
first Kplfage SWIRlYge supply being utilized by at |east a
portion of the drive circuitry of the voltage
DegeghhahQﬁ¢hhhﬁaQHh§§ circuitry providing a contro
signhal coupled to The control term nal of an output
transi stor of the voltage regulator. A voltage |evel
[0042] t hét isanotesipthat thhjappended deayangiblubtyaté snlyepemdiary empadiments of

. levgl of th first .vol e.supply. ' . .
e AR WY Pl LB i ' RARALBRLR o e ivenion
may béma ppesheleedjuallpeffatgse embodileaise only exenpl ary
enbodi nrents of the invention and are, therefore, not
to be_considered IinLtiqg_of its scq?e, for the
[Ooﬂﬂl\/enfi‘%’ﬁe 1 llustrates a prior art information handling system having a battery power

supply and voltage regulation
[0014] Figure 2 illustrates a prior art voltage regulator.

[0015] Figure 3 illustrates exemplary circuitry for an information handling system having

a battery power supply and adaptive drive voltage control of the voltage regulators.



may admt to other equally effective enbodi nents.

[00131 Figure 1 illustrates a prior art information

handl i ng system having a battery power supply and

vol tage regul ation [00141 Figure 2 illustrates a prior
0086} V@HifAee4 riAGHatdsOh - h@HMBvidgl | ided i
[ eanpIa% circuit?% ?d?ﬁggé?%?g?ﬁgﬁﬁéﬁghgkﬁﬁfﬁghééﬁt%ﬁﬁ““d n
acdeedanegywith thedechaiquepdiselpsediepdiy. and adaptive drive

vol tage control of the voltage regulators. -5 [0016]

ROUr e:4 | ld e VOl e regul at or_having, suppl .
[0"5'8? t ag:eléur%rsoglﬁlgt(rreegssl ?1" %)é% c%l‘?%gﬂ(r:c 1tvvl%‘(l)f W5 A @ %Dé'ﬁ'gliy qs[fg@gy the drive
voldigecbmtsdd herein. [0017] Figure 5 illustrates an

exenplary circuit for use in adaptively setting the
drive voltage control. Detail ed Description of the
I nvention [0018] Figure 3 illustrates one exanple of a
battery supported power supply system 300 that nay be
Detdildd Pescriptidn dfthe 1Pntish handl i ng systemto take
advant age of the techniques disclosed herein. For
purposes of this disclosure, an information handling
[004§k t eighag 3iiHedtiaths ongeyamplstaf antmttes supported puyeer sgpyle system 300
o gk BEUATEPL 41 BB RRUR 5 gt o e oo
disdlwseld dRreird t(FOF PurpOiées RIf @is diBBIBéITE S, infdh@fdn hah@K& Hstem may include
reproduce, handle, or utilize any form of infornmation,
any; isteymendA iy or aggregate af nstrumgntplidessoperabld onednfpuge, classify, process,
at ol 0r ot-her pur. eSihor SV I
R ey RO | BBOE S bR oA BBy papirest, detect, record,
repodpopr) thandlea onetilies lanyg tfoma @€ idfovination, dateHip¥ndy erdata for business,
.sui.tabl e Eevigg and may vary in size, shape, .
scienfifie;oniRk 8F othghRurPetes| Foxexagple. gpiiniarmation hapdlingsystemnmay be a
per§tpA0Ld gLty A tHRIVIR StorhgdCAMAR, bRRAP BILAE GEES I TRV Yand may vary in
~(RAM, one or nore processing resources such as a
sizg eshapea |perfpimanes sfungtiamality, @@Pyyicor Ter fmmetion hawflingasystem may
RS S5 R AR 7 Bor HESE Pl B A5 e
probasidp iung €PES)esh Hdwird G LdtwaRNE @l Y€ FOKK afd/b¥ 8ther types of
one or nore network ports for communicating with
nonyglagilefaemeryy Additiongkcamponenys of thejiafgematiparandling systepunay include

(d/ i ..and...a .
oney et Ak s oPRRNBY, A EMOAR tor BrTRT G R gggermat deviee
as wi¢lbas varmlus diepud ned outpnDEO)deyiss,oel abh kejtward, hancuse} and a video

. GO i cations hetween the various hardware
d‘sl@%%ﬂ%m Qrmatigy ?@]"ﬁlﬁe%’&fﬂt By aé?ﬁﬁﬂ%ifl@f‘eﬂﬂﬁ‘p%ﬂ%b}ﬁm gperable to
trarddhSi B MR ReaBbnd Wi tRe DERs RERIw2PL ccﬁﬁ‘pdngpt'é.oved

[0019] The battery supported power supply system 300 of Figure 3 provides for an improved
battery life by improving the voltage regulation efficiency as compared to prior art systems,
even when the input voltage to the voltage regulators may vary widely. In the techniques
disclosed, the voltage supply Vdd that is utilized for the drive control circuitry of the voltage
regulators is varied in relation to variations in the input voltage Vin. In one example, an
inverse relationship may be established between the input voltage level and the voltage supply
Vdd level that is used for the gate drive circuitry that controls the gates of regulator output

transistors.



battery life by inproving the voltage regul ation
efficiency as conpared to prior art systens, even
when the input voltage to the voltage regul ators may
vary widely. In the techniques disclosed, the voltage
[0620pp! yThédtEcHntfiles HescHbdd hefdlfl ptdide dMEinfPrévea baRet, idd by improving the
circuitry of the voltage regulators is varied in
reguiatof PYRUY FagsastoraM reopdhection plass. v dVlorggpartieularlyl, the MOSFET

. ' j i b .
coRBEI AR B N SRR S RPl BBt apgosrer o
voltaget Sge Supthey typidally eheepowbratirdustry MOSFETs ah@ tBENGOSFET drive

. dr.ive ccilr.cuiéry that controls the gates of re?ul at or
cirglitpdte destEaps i pespmmodgte Hppimurh drain ihsfugsewoltage (Vds) stress that

resdR$ £bmBRE nARIWRUA VA Q¥RAR @ ad ERLNE ges@ﬂ{)%afﬂ%k&o%o?%nately 20V),

i nproving the regul at out put transis
gate glrvacvoltoge leysk drivbrspequiaarid sathaof paratikies. NRER, Vds is significantly
ffcgn EC“ on loss that results fromthe MOSFET Rds(on) )
CHPLDPHBOIET BRANIY SARUHEONRSSFEN: diqwYer b maginwygsVin voltage is not
alviay§ Uli@ded. Y Phiti I baftly ¥l MAh

I\/%SFET dri vg I%gllll%bélﬁﬂtgrﬁ;ﬁ gl\ré% b(jlggl gngﬁgiﬁé acc@%%%%g}qéug& over the
battpgy dischargh bfereytle and umayedropistgafeatiidsdlowtthe smxinnah Vin, such as for

exdgFAE b deshi Bl Bty b el 0 306 dlineaa Tower Vin, allows
for\thd g eolkape & an dLIpUEMOBFET Ntle $0MRGEaIRLAR) Bel ifSreased while still

Usual ly, Vds is significantly effected by power
Mapit3IgigR tt‘“i/ MOBFRT withirathe ropximupp Yy apltagehstressleveh nAWyantageously,

. . ' ) ilized, | i a en .
nelSHHE9. i Dlge BRI AR \GSEE RS yothots n s
MQSRET dmaidtietion ldssamt ac@edihizlyanGmptoved Bsttemp)ifedr op

significantly bel ow the maxi nrum Vin, such as for:

npl.e as descrj bed below to approximtely 9V. In
W"?Eﬁh J?‘Fc‘iﬂﬂ’ﬁ?%é%%%rﬁ’a‘? | KT T be hgtighdindergiood Huitly Jegard to the
exenPldrp@esceiptians SUFRULes MOBFRT @bwhh FYQlL @9%;&%&%&ﬁiﬁomd power

to be increased ile still maintainhing
suppixt Rystem B8O rhaximann afdthevsainteaglements exfsthe esystbm of Figure 1 with like

t sly, i.ncreasi t he gate voltage drive
ref e\f:e{11 eg‘%%?lgsaé%vén% e MESFET RIS B‘ﬂ'ﬁ’erﬁhi cJ_ﬁﬁer gg\!ﬁ”t supply system 300
diffessSiom NbEksters @ Rigirt QNinl MeSa 38HAE VAN JMELY s@ply is provided. In
i.nproved battery life. [OOZlgﬁThe. concepts descr’ bed
partigiiare theay corolEAEE tsapPly Hdd meayobri praivided ras giar voltage tlidwel similar to that

hoSEmPhA LY criirpt L ps v es 3-5. shown in .
TR gur egf}l 10? Eé b% tée‘%g %‘8&6‘@ tg(c%aiga EpSn 5" @éd&l’_&"vé?ﬁ& Bjn adaptive
volta@é thanmagrevayy ddpending apore thel 16ver Y $heoVint 105 VoIGEEMPéne example, as
.Fiqure 1 with like referenced el enents having the

VingLoevarigs Bpm0s AYintbe Xidd voltage syapky343 wyiBcgrrespending!g daversely vary
frofli § Ly f M S fi.Fh Qur .n that a variabl e :
© Vdd vol t age s‘%ﬂ‘%gf ?/% [ g&{r}?g\}?fﬁeg’lﬂ tﬁen%]dga‘f(}ltla %F%Pffy l[” ﬁg an”adaptive
voltdge level tirgat I50[ipprovided. rMEhe ddaptreordldge 1638l SRuIt\IBDIRG receive an
. Ievse; simlar to that |, ) )

input 355 that is coupled to the Vin 125 line. The adaptive voltage level circuit 350 is
designed so that it provides as an output the variable Vdd voltage supply 342 in a manner
such that the level of the Vdd voltage supply 342 varies depending upon the voltage level of

Vin 125.

[0022] More details of this concept may be seen with regard to Figure 4 which illustrates

the voltage regulator 140 receiving de-coupled Vdd and Vcc supply voltages. The circuitry of
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shown in the prior art. However, the Vdd voltage
supply 342 is provided as an adaptive voltage that
may vary depending upon the |evel of the Vin 125
voltage. In one exanple, as Vin 125 varies from 20 -

Fiffe 418y ddmyigl Coqgﬁ o?q:ﬁ’éuréf 20%2"1%1 W ]ll&o!ref‘e$é1%g&] gbrggljays except as can

Inversely vary from5 - contr ol e Vo

be| segrein Iogure Hethygdrighe Vad Gobawupplfi&ZZ lsaproaxdaqbtd wepport the drive unit
is provide he adapt

HIQIQF urtg%rg edg(%l{cgh I41035 swgy F SEAMp tag?sng%sprlg%above as the

voltb]@ leved of WP ll PSIvdrfes tfveh 30 0 9V2 thel VoltBge & o ek2PY dd €oltage supply 342
valtage level circuit 350 is deS|gned so that it

Proyides @etbe dgve pirenitry 340 aha supply abltagevoay vary 1fna>ge5 SU yespectively.

h.
TrgepiebiRu IS ingE B JalBl 48X ot iside e e cigs votages for
MOSVETs 220 and 2221 2 orfeOidgbtidirybritahél ativd &l&uﬂfy HB.%' LomBASERIntrol logic
may. be seen with regard to Figure 4 which ustrates
an H%WG ofass Jhatr enseates ‘t‘fr the A4 eailei By r@OﬂémQMpineGaWdVédw dupply, an

lnc\%gescf %ﬂwg ?ﬁfozltoéet ﬂﬁ? E@%n&?ét%?hgg%ﬁo%%ETt %at? d%ée %rarmsto}/s and the
MOSFET enuodation hess avid be)mepipoaﬂmg@ndeck&seﬁieﬁﬁbel the MQSFET Rds(on) is
4 varlaq5e vdd V?Itage supply 342 is provided to
degﬁﬁﬁg?‘fr 1Rgreased gate copfrq! driye veltagss-at or i nt egr at ed
circuit 210. Using the exanple voltages descri bed

[O(EBBVG Aﬁ&eht‘%ed‘éﬁb@@gﬁer{lﬁl‘éﬁj vcﬂfa% 4 dé% ﬂal s Y& dsE S F{g%%%QDtegrated

the vol t age | ével t he age supp
C”ﬁﬂb‘?ﬂ@ie@pl@dﬁ thqelnthrsll/éSIoﬂ%éQlAt Wxﬁ#OvIAS(S&4Slan¢|tye Texas Instrument

TP‘é?ir tl%lgﬁtr K%VraeE: 3$o§vev%rrtg\/tttb ecgit)tlp \égﬁlc%/lgeq ]-qreggm%rré 1\'/e(leevant to a
widd @M gelef 6th@r @g\ll@m?&rdnﬁ%éﬂhé %@@ﬁt(fr@ﬂlscd\!@ﬁgféné?e meraf exemplary.

222. I n one enbodinent the drive circuitry na
Mareawsk.i theughodaserbed) wish aelationd tajp |r9$11%olag7ewtlhhtvdﬂopmatcbs the power

su%?]y ;ahefoy ﬂllg dki 3& ICLJmt EiYwm l'egogrgze%r}gatqg? g@?eglgratv l?lgy ?c#ﬁp or}éi’lly receive

I NCr ease rive voltage®m
theMu-iaFiah ket ¥ celrpower tstpplp irsil Gush alnd Hofte vodeFfadls are provided to the

conduction loss will be corr ondi ngl y decreased
regB{affiro Qi Ikosr Ehe RaBYeBH) dpssribeibdiesimat fstfl hdvenigesy in such a

corg?gb%ti%ﬁﬁf el aﬂ:r drivfe irBF‘Qcﬂ?a e [IQIQ?%] aﬁﬁblg‘:i‘rﬁl%lgtlonshlp to the level of

above, exenp ary voltage re ulat’ors
Vuregulator integrated circuit 210 include the Intersi
| SL8B8550A, Maxi m MAX8743 and the Texas | nstrunent

1008850 s VaHE Ve Ao AP 42 map DY et 1 vidzange of maner
by BANGE aO¥arRiy6f cir@fd| vhieh %re%fkdaﬁ Bﬁipui b@ltd'gggtmltafs%ﬁited to the input

di scussed herein are merely exenplary reove
voliageughe epesific redatiopphip betwegni odd 1amd &in egubat mplememmi by in many

onfin SRR RBH e BEBPsbbhetB bLEebd g T e
adaptich Voleagaldvl ¢iRe@AIZS0 is merely exemplary. As described above, it is desirable for
the relationship of voltages Vin and Vdd to be an inverse type relationship. For example, the
output voltage of the adaptive voltage level circuit 350 may linearly or non-linearly vary with
its input voltage. Alternatively, the output voltage of the adaptive voltage level circuit 350
may have several preset incremental output voltage levels from which the desired output
voltage level is selected based at least in part upon the voltage level of Vin 125. Further, the

adaptive voltage level circuit 350 is shown as receiving the voltage Vin 125 as an input 355.
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the non-variable Vcc power supply rail such that both
voltage rails are provided to the regulator
controller. The concepts described herein are stil
advant ageous in such a configuration if the gate
t v,
O SRR R AU U g% MAGL YD (it 250 mey gy receive
sonyel dnpud [ signge (ssquppals;p Mﬁohﬂggnhie the nereredniative aMléeﬁ;t in part, of the

range, of . .na a a variety of_ circujt
cur g oot e 5n T BT 61cpagR) el T elePy i pece A C adaptor
I ny N t
is Ibd"l%\ii\lltlll;]iég g?] Q\glgthierng Saétf?gﬁ?b{vél‘:l; bl%Inn% %ﬁg%g@p@ggg‘ﬁg{g cgﬁﬂltjlon of the
battesy.dlhyist thie qoneapts describedl lgggingire ot dependent )updn how the variable Vdd

vofl Ay 202 BT e Sy 9B R s vt

levalb idetittoi the @6Mtrd1ABMBnAI06f tkkrkﬁltﬁlﬁlt%nkﬁfb? r{fd? &hmple the gate of a
tages Vin and Vdd to be an inverse type

MQ%ﬁFaIE)I raisbe phangenblechased hteleast i pard upprusomwsitatage conditiove of the Vin

129@9\9&% SYlg%l 10 yﬁ({;ar%r §1/r|n§h\éte %)]necclflicgll{ fhlb%&e ﬁgﬁe[y %cjga!gtq\?ea\r'ol%ge evel circuit 350
is shbivalin &Fiduveb y AstshewR i B Figur®b tiaomparf 33shBa Bl YR i mput that varies

voltage level circuit 350 may have several preset
aPWﬁ’@F’@%’Bﬁ?‘&IF Y%ouBVtang ghe qgeeSp@nﬂemgsmftpuimrmdqhast yegiable Vdd voltage
el L ect ed base
srfBEEE S SEBb PRI NEL P 956 SR DRIB Boet ciruit my
corfprise hesistot Ra, RBARJ, VIRd,varld R@E chigéRbr Tar gidi tradiflorsS510 and 520

0 as rece|V|ng the voltage Vin 125 as an input
confgaIed hppsngy 16 5. A3 repiencdsben ol narcaanized, however,

I of
mag}g r@r{glte{' %gﬂ%{es#g%g th(?r}é‘jljg?f bt %Hl&edst rcor{emé/ tl{ggﬁ\éq?l)ag \??(F vol?age supply
34} epresentative, at least in part, of the -current

state of Vin 125. For exanple, a control signal my

f et her ACa to i.,S bein i|ized qr
100581 - EhrOFRE B ne S B URR Rlieast By Sisiie i tseBSwn Sh Figure 3
as I6diig &tErnBI0BChé re@tlabdrs,!il@ne RAbb&iment Eﬂ'éléaaptt\)%evoﬁgé@ﬁpélsclrcmt 350

descri bed herein are not dependent upon

may e gpbeddedidirecthy within piseylagu 2l 40s @eneqnehoédnebmof including the
ada ﬂfub%ltdg@ 1@%? ﬁ’&ﬁiFﬁSOS %gﬁ{% t'h%: réegsﬁconr FJ mv% vlﬁﬁr ﬁl e%g?%*%gt h% adaptive

t age Ieve provid tro
volage pavel ¢iramitsisotwathif ther regulaspirtegrived giaégt D0, aln sNEISErEIﬂlbodlment

the JPH, 123 BB I Uil Ko eHIsor piseratest syt Oghp by otesd within the
regﬁé@mt@gra@@ @1r@dlf flld)' tB ufxtgf? V\zﬁl it é b @ggﬂg Wi voit V\%easi%ﬁplg 342. In

level circuit gure As sho
thxanega,rdetHe5Vdd1eoltagpumay355relyalye alemiema’,l aﬂtagcﬂmﬂ ig élized to provide a
over -

I
varighler fdmsistar ﬁ%ﬁ@u”?‘tﬁ{eﬁ I&Ivvaecdmgel T fprawpish {1 toligee level is

adjl%%ﬂ)éd’ep@ﬂt?enfrﬁﬂ/or{tﬁém%l%%lﬂ'ev%ﬁry over 10 - 5V. The
adaptlve vol tage level circuit may conprise resistors

Rb, Rc, Rd, and Re, capacitor Ca and transistors
[005@]0 aﬂ“aussgg described above a more efficient system may be obtained by providing

variable control voltage for the regulator power switch drive control signals. In one example,
for an AC adaptor provided Vin voltage of 19.5V and a 5V constant supply voltage Vdd, the
drain-to-source voltage Vds(max) of the regulator MOSFETs may reach 26.5V while under
battery power at 10V the Vds(max) may be only approximately 17V. Increasing the Vdd
supply voltage to 10V when the system is supported by a 10V battery power supply reduce
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configured as shown in Figure 5. As nentioned above it

w || be recognized, however, that mnany other circuits

and met hods may be utilized to create the variable Vdd

vol tage supply 342. [00251 Furthernore, although t he
theamﬁP*E\gecalrfaluEt?&lelolsgéﬁéh ﬁfaL%’P 5 rg’ﬁﬁj i%tbls wﬁnoaw 2|Vn/ bgdﬂ{peoutput the

el ng external

effeidnogd g imMcréakse bﬁalmmbmmte\lfy)lz‘t/oagﬂudlmrﬂhcmasfedhl Iefﬁc?éin@y witl¥xtend the

be enmbedded .dir mnthln t he regul ator 140.. One
ba‘éﬁ%ﬁ&FWé&? ﬂ ‘ﬁ’é? RAMRG dispigatiofyast F%Fé coplingfrauirempents. Thus it is

& viid RisPstdh Shdt BWod Qb VAl

a“fﬂﬂ?&%ﬁ?ﬁ’@% 1 ST T R oS (kb RIAES evels of the regultor
suohi thii at ltétse somgeiragioy mrtheg&’gni&&n* oistequihiat 2dirold MQGSERT gate drive
. an_enbodi nent the Vin oVi to . .
Pl AN CBF it TPt SeRepaiDg BPia P et s Wip voliage that is to
be Wighlaied b?,hﬁe reg@@igrat or integrated circuit 210 to

interna |y generate the variable Vdd vol tage supply

In this regard, the Vdd voltage may nerely be an

[00i2ﬁk er degesihed pbovh atreiagoraﬁbm ISzﬁ'é@bhsheé rbetwegn the voltage level of the

Vlry Q% %Fhﬁ%t nﬁntm: %/toﬂ%%ecﬁzv% gl 6}>42dr Ig%leus&? { g-le drive voltage

prodmaemamsmmmmd\am m&l\r\ﬁ@g@irlleﬁ\/rﬂe]atiogqg% lﬁbutsvonage Vin 125.
descri bed above a nore efficient system na

The parsicylati redstiqnslpi betwiegn tharViapl2s angnthe M%BEIagyethages on gate
conttm3 ey Lﬂzﬁt 24d ?%Veﬁl n>$ VAﬂét gfgecgs{ e%ggﬁtr g%mf’f:t}%n?%ﬁr%%%réstlcs of the

one exa rov id
MQSFEIR. 20 amﬂza the sp@cﬁﬁéd&rﬁngs op Muy 199 hadgr typld/ chdigteristics of the
e Vds(max) of the regul ator

d urce volta
t?ebg'lrl‘g gﬁ’ég“? the Ho1om: S ORAFIEOASaH theyeirquisiy may e corfigured such

t y y 0 I
e LORUATOR R e 00 PRRECHMTIEL Vi Bl vl s e

progspgtr@afhlq S(S]gq_lpmg@ha(@@rbyc alag@e! pggﬁquéqry ysofnk if ttbﬁ p‘fﬂp{?l;er: v;ltage level
nauc a
mrcru?tgpg? te rgtehtgﬁth% éeﬂgu a Td:on n‘Bﬁ% L?f gustcrlﬁﬁ(gzn)ogﬁ i ci en Cy

may i ncrease by approximtely 2% Such an increase in
[0028] i ciletieyexainiples eiceibed abwve thahtable Uﬂ& @bM@%ubplnynay be utilized
reduceegamer dlsilpatlon and ease co0Q

to gegefaicrBreHYS coniel ¥olfages for gawmsfé?éféegotaad By ltgslide recognized
thaﬁyz?ri(ﬁxﬁn &%‘lgﬁtond@lrﬁﬁfé% ifldi&ieS #ny ¥r Y8l MGSFERY €| fhlﬁf the concepts

the regufator such at at least sone circuitry
deSl:rhlEdrmguh zmayrbesyﬂllzedrby Iady'mstiltg’lﬂhﬂ dhse bﬁ]ﬁﬁE’Wogageeofdr sm{ge MOSFET
rate i ff.erent vel s dependi ng_upon
in B0 0o p SBIREURET b Pt AE e %3 Sorghv gt BA e than two
MOSFHEIRE Fup@iby, at R:Eist %%ﬂlh%er@@&és@ﬁﬂed@@é{ﬁ’me@ be obtallned even if

relationship is established between the voltage | eve
the girive veltagg of arky semp plfyhOaNH)SH’Eél"S\ﬂeladﬂJg@dl eVresuchfant 4pproach one or

moredgll(%lI?E"lssuegulx utql t%te ctorr]%ep S &éscrvb d hegem while one or more other

MOSFETs do not. For example in the system described with regard to Figure 4, the
MOSFET conduction loss is dominated by the Rds(on) of the MOSFET 222. Thus, a circuit
design may be implemented in which the drive control of MOSFET 222 is variable in relation
to the Vin 125 voltage level while the drive control of MOSFET 220 is not adjusted, and vice
versa. The techniques described herein have been illustrated with regard to MOSFET output
devices and Vdd supply adjustments that impact the voltage levels of the gate drive control

signals. However, it will be recognized that the adjustable drive control concepts may be
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provi ded to MOSFETs 220 and 222 |ikew se varies in
relation to the input voltage Vin 125. The particul ar
rel ati onship between the Vin 125 and the MOSFET drive
vol tages on gate control |ines 221 and 223 may be.
iRRLCGHEdyREBERAPEL RO r | t
'“ R he&ts&%'@P%r E@Bﬁ‘gr?%{ o febes By be uitized in
Whaﬂndtht:h@l!agqi)dz:vb]sc¢fa1rhaodoetrolstermmabbf lahﬁ)wdnatﬁp(ﬂixytranswtor is adjusted
d utilized w }ﬁg E %ge system In one enbodi nent, the
eRenenliupy tedsveh et ¥t i gured such that the
rel ati onship between the drive voltage and the Vin
[0029] t agR theexkmipfes UseSéribedr StbvaMaRDeBularbC Bf dhe system are shown to
characteristic may be particularly useful if t%
advagtegequsly ydlizeatpe qoacents described hespin selatingelgr the eddriable WY dd voltage
tar t d abo 2
s ESUL 0 00 Ll AR ARSIy s o
obtainppliff ominye Hidsdttdfl the eshuldiars gtiliesdine \xaheble rVddevelagpé s@pply. Thus,
vol tages for both MOSFETs 220 and 222. It will be
somgeflh systsan reghiatory may ytilize ayiiakleoy ddsupplyi and spig may not.
i nclude nore or | ess MOSFETs. Thus, the concepts
[0038pcCr 'Fkﬁ?tﬂemﬁ{o%'iﬁbaﬂ@ﬁ/s Q Witenafi & (fjeg%‘}&g%@%t bPQnik hlﬁventlon will be
drive control vol tage a single I'n relat
appagent l”mthwemkvltﬂdtla@&‘ dreinelievp of thys dedériggtionndt Wihld)edecmgelzed therefore,
nt r ol voIt re than, two FETs. Further
thof (3 frShcgh v & nsban g S PRt st SishmEy Eascoringly, this
des@hﬁtﬂhﬂﬁ‘sdtoebéeébdsfrued Elsﬁllﬂk!ré‘tﬁ'ev&h% AAE i9ForARt YuffREE oPleaching those
the MOSFETs is adjusted. In such an approach one or
skiigst i WaegrEths regyuier) ofi carryirg ouhthedoyrngions Id@st@rbebedierstood that the
n nor e o
forl SF Ut ML B B T S Pir i 0 PE it e erepy preferred
emBodltnhﬁts WEESTCWQMU Bé nla@8 $n the ifPENEAtBdndInd zﬂ@hltectures For
Rds(on) of the MOSFET 222. Thus, a circuit design may
example. pabivalent Blaments ipayche substitiadyfor ahnse rilbpstrated mgpigscnbed herein,
L&t fxﬁaﬂeé%%é Nndcatigh '
o evef while the dr?velgiﬁﬁ 0F$q¥ﬁEﬁ%ﬁk@pé§%DMP°%q%§u“=OfOﬂwr
feaamqsustled wauldl bwapparemeuosme skiléedt imcthaiagpuefeer dasiap ithe Benefit of this
erein ve been i strated with ard to MOSFET
desaﬁletmﬁ Oag%mve&ma d"#?ﬂ'amgﬁrpﬁﬁltv '&8‘1‘“11%‘?%9 sirgiigrdeparibad herein are
mefelPeeIRYAnll BURE FecRhiqhdiCardARUA 4 bE AL whitd &1
ellya\/\/teverﬁé:}lgt nvvl [ bg rlgcognl zedut hat §t he a{d(fauvgtlz%%e%l%vmmg the
bengfitsvaf theoponeepits diselossgthsreiray be -10 utilized with other
out put devi ces. For exanple, bipolar output devices
may be utilized in which the voltage |evels of the
control termnal of a power bipolar transistor is
adj usted dependent upon the level of Vin. [0029] In
t he exanpl es descri bed above, all regulators of the
system are shown to advantageously utilize the
concepts described herein relating to the variable Vdd
vol t age
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supply. However, it wll be recognized that higher
efficiency described herein wll still be obtained if
only a subset of the regulators utilized the variable
vdd vol tage supply. Thus, sonme of the system
Clames!l ators may utilize a variable Vdd supply and sone
may not. [0030] Further nodifications and alternative
enbodi ments of this invention will be apparent to
those skilled in the art in view of this description.
widt i dilneRSs.r ecogni zed, therefore, that the present
Invention 1's not limted by these exanple
1. ar r angetived b Sextdedny e b@tery lifdihS bae§Gupdiric@Ppolver §uppRSystem
construed as jllustrative only and is for the purpose
hayjpg yeltaer rsrylatinpsiae mefiod|cempripinghe art the manner of
car ' ' LSt under st oqd, .
PR et DAY R tebulbiiy B i YR SRR being
descri begdergrated av ldast dtaikeR frsn 4 battepy eneed: |y preferred
enbodi nents. Vari ourc, chﬁqnges_rra be made in the
i mpPEIRE: Velinge eylatgrdhatireseivgs the firsigroltags spplys and
equ : Iy - . :
) R 3R I BN B Veles b1 in part n relaion
f eat ur estoahe véleage tevehofi the finsyolteze stipply;z ed
i ndependent |, f the yse of other features, all as
wou Vg5 Vé&ﬁﬁ% ﬂ"ﬁto“{pé“ Hye cqatiof wojtage in wlatigp to thervejtage level of the
havi ng_th%tb&&gég&pp@,feﬁamth@ﬁé%rﬂ tBaRQrng the
i nvention. Furthernore, as the techniqués and circuits
descri bed herein are nerely exenplary and ot her

techni ques ,and citcujts. be utilized while still
2 o U AGOf RSB ey PerEndpe gblEish Aavaeuiob Saipes controls
com®l RrMinat dfla GArRisktly,. What is clainmed is: |I. A nethod of
extending the battery life in a battery supported
power supply system having voltage regul ation, the
met Lk SlNg: ANe| firs .t age suppl v
R R LY

vargiap eheadieplitaltive eagiol abltdgessh thaoiit affRadnt L 6/the QUItER regulator
provi ding a voltage regulator that receives the first

Cha%?stkﬁ’g"é‘%%ﬁ!ﬁ?}"l’é}g@”\fe‘iﬁ’é‘ﬂﬁl YHt#e® variabl e out put drive
control voltage that varies at least in part in
relation to the voltage |level of the first voltage
4. suppheymethhe pE¢lainy brwhengn theefiouegitape sirppiyeis gomdrated, at times, from an
ACvolta einrelation to the voltage |evel of the first
\P&erég%‘"%‘bpply extends the life of the battery. 2. The
nmet hod of claiml, wherein the variable output drive
control voltage controls a
5. The method of claim 4, wherein the battery supported power supply system comprises

a plurality of voltage regulators having a plurality of variable output drive control voltages

that vary at least in part in relation to the voltage level of the first voltage supply.

6. The method of claim 1, wherein the variable output drive control voltage varies in an

inverse relationship to the first voltage supply.

7. The method of claim 6, wherein the first voltage supply is generated, at times, from an

AC power source, the variable output drive control voltage having a larger magnitude at least
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control termnal of a transistor. 3. The nethod of
claim 2, wherein a conduction |oss of the transistor
is varied by varying the output drive control voltage
such that the efficiency of the voltage regul ator
: ' rd I .
ot GRBOIRS Y AT U sy L YRR ol R Gihen the firs
vokageshigply & greemtedtfma) thatA€ power, soiroem an  AC power
source. 5. The nethod of claim4, wherein the battery
supported power supply systemconprises a plurality
8. of MGhéBEEof QBHMLAIG e (l)'\ﬁt!lhtﬂﬂiv@ cBhtd13blthge dtfa v\()ﬁﬁéeax@%ﬁator, the
out put drive control voltages that vary at least In
megfwdtcomprigiagat i on to the voltage | evel of the first

vol tage,.supply. .6. The t,hod qf aiml, wherein the

vor PRRRITEE R yofiee ST TerRe Jhed i dres b atly

| NV@filsAing £teitioP 08I Atdee ab BRoktkdl Bhit\peWeRAHPHpBUBPAMeast a portion of
The nethod of claim®6, wherein the first voltage

suppl y i thegenteqlgirevitry of thei voltage fegelatoan  AC power

sourgGe,. the.vari.abl,e out pyt dri.ve control .vol t age .

e g {80 ¥EinifvelGed i Ry Unil fon? Sypsty forat 1685 pegipn of the
the firsérivadifcaBs FURPVIItaps regaResraihe dril ¢ B thEcdmolBIRk drive

source then when the first voltage supply is

gener at etignal &t eoriroAC VIR tptistorof the valtageregwaten,

C on{/e{rgﬂnk 'tlgsgdrﬁ\gqmr %ﬁg%e 31%%#%6 g'l%rgrfvg lun}{ c\)llﬂ ge?g%g?vg:ﬁl Iisgq%%ndgnt at

vol tage-regul ato conpri sSi

first volehagepatipgintht colgenagubithe dirddyokdre supplyamd
regulator; utilizing a control unit voltage as a

conPioy¥ldings {eg\.g,l@%g ou brelpee Sromythe velage ragwldpn, i on of
t h.ewﬁg.gfnrtﬂé e?creﬁy)" bf the Qf)ltéf%égg%@z;t&aig %gée%g%t%h?§ ihlg 6’&3? unit

utilrzing a drive unit vo as a Ive u

supply fwoltagt. | east a portion of the drive circuitry
of the voltage regulator, the drive circuitry
controlling a drive signal that controls an out put

9. U ankd Mk®bd Of clhike 8 WOhdr&aRhd @B i OVolta¥dis bk MFatbd Ex BV a
unit voltage such that the drive unit voltage |evel is

volgpgp eqgylatar integrajed gireuit af fhaveltagsapgulater.vol t age | evel of
the first voltage supply; and providing a regul ated
out put voltage fromthe voltage regul ator, wherein the

10.ef f Thé methyd of clhiie 8 \Ohdréig @hd @ikl ditOVoltage 1@ @PRNSEM WitHR Woltage
the drive unit voltage.
regulator integrated circuit of the voltage regulator.

1. The method of claim 8, wherein a conduction loss of the output transistor is varied by

varying the drive unit voltage.

12. The method of claim 11, wherein the drive unit voltage varies in an inverse relation to

the voltage level of the first voltage supply.
13.  An information handling system, comprising:

a first voltage supply, the first voltage supply being generated at least at times from a

battery source, the first voltage supply have a variable voltage level;

- 13-



9. The nmethod of claim$8, wherein the drive unit

voltage is generated external to a voltage regul ator
integrated circuit of the voltage regulator. 10. The

met hod of claim@8, wherein the drive unit voltage is
gener, L b I '

o BBl o YPb ORI ALRlo hERIUALES e vortage
cl ai m 8, rephku@iregudatingnhifiist 06ltdge ¢ polide s ottbgerggulator output
transistor is varied by varying the drive unit

vol t age. Va428&The method of ciaim 11, wherein the drive
Vol ¢S5 SEEESPbER s A0pd DURESSUAE BbE Ui bl dPieast a portion
i nf or mat pHihe kamdilicirguisy st drvotteggegsatog:and i r st

vol tage supply, . the first vaolfage supply bhein

genéwg?@ie fHirelvioyage supply; thedird Hiiage ?‘B’QH keige wlized by at leasta
the firshoNighbRR FNPRIuUIRRYEHR v%ﬁgéquélﬁatxeltﬁeatﬂ?ve circuitry

| evel ; -13 a voltage regulator, the voltage regul ator

coupl ed pwvidimg 4 cordtol sighdl zgepled toethw obrited éermiredj of @t autput
regulatipg t he erst voltaggtto provi de a vol tage

r egul at of THIFF AL he YlpggEeedRtale cond vol t age suppl y,
t hewaae&ﬂmivmmﬁ& RGB1 SURPYMiaBR R WbitddeZBPDIPYs RbedRABLPA a
portion of the control circuitry of the Vvoltage
regul at oroltagadeval ofthe fipst woltagiersupplyl t age supply, the
third voltage supply being utilized by at |east a
portion of the drive circuitry of the voltage
14r egTh@in¥srmatibe heldling sgitérd Wif tlaln 1B WNdréln g frsCMag®bupply may
si gnal couPIed to the control term nal of an out put
alsp bg genesatest frem anrC powersgErceegul at or, wherein a vol t age
| evel of the variable third voltage supply is
dependent upon a voltage level of the first voltage
15 supphy infdrnatidh dandiing syadm oficlamn d B j fagha\csinphisiaf a@lwdalify of voltage

13. wherein the firs ol tage, supply,.may . also he
fega@%ﬁ’ée@w?ﬁhs Al st yaifes REg e Coupict %I’i}é‘f_ ﬁ-L'rﬁ g ol a
leabtaid | or Rbr& ¥Ethe Blutdlit§ bl dNaks reguthtdrd 84chdRVRE aSaAfb18 voltage supply

_E;urallty of voltage regqgulators, each of the
uti

edrby|eaely valtag eigulagass devutisnuins whetein td voliageevel of g variable
ol U By S BB 1 e Ll oY

v g8 Peh Nariabl e vol t age
supply wutilized by each voltage regulators drive

circuitry, wherein the voltage |l evel of the variable

16 The information handling system of claim 13, further comprising voltage level

adjustment circuitry provided external to a voltage regulator integrated circuit, the voltage

level adjustment circuitry having the variable third voltage supply as an output.

17.  The information handling system of claim 13, wherein the variable third voltage

supply is generated internal to a voltage regulator integrated circuit.
18.  The information handling system of claim 13, wherein the output transistor is a first

MOSFET device, the MOSFET conduction loss of the MOSFET device varying in relation to
the voltage level of the variable third voltage supply.

-14-



vol tage supply varies in relation to the first voltage
supply. 16. The information handling system of claim
13, further conprising voltage | evel adjustnent
circuitry provided external to a voltage regul ator
i nt Y e I S
19: 1 S0 PR il Dol B PEAE 18 /ENG BARHSLTE Bheong pOSFET
devaee, eachpifithe firét anflsecandfMOSBET alevicend@t¢inipg aywatiaghite gite control signal
clajm 13, wherein the variahle third voltage supply
thap ariss jtelation 10 fhediolise 1be61 o ftrgg@l%t‘gwa@or
integrated circuit. 18. The information handling
system of claim 13, wherein the output transistor is a
20.f i r 'She inkDBRETN Handliog systéne o MIBRET3 ,outredki o themecdngowltage supply has a
t he FET device varying in relation to the voltage
cmpgvékggkefwgﬁvariable third vol tage supply. -14 109.
The information handling systemof claim 18, further
conprising a second MOSFET device, each of the first
and second MOSFET devices receiving a variable gate
control signal that varies in relation to the voltage
| evel of the first voltage supply. 20. The information
handl i ng system of claim 13, wherein the second
vol tage supply has a constant voltage |evel. -15
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