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CONTROLLI NG STANDBY POVWER OF LOW POWNER DEVI CES

BACKGROUND Technical Field [0001] One or nore
weonhadionsat s of the present invention general | pCraISa108/017654

to power managenent. In particular, certain

enbodi nents relate to reducing the voltage supplied to

a conputing system conponent. Di scussi on Woos& As the

t r erGONTROLING STAND BYPONVERQE 4 QWROWERD EVIGE

with nore transistors and hi gher frequencies conti nues

to grow, conputer designers and manufacturers are

often faced with correspondi ng i ncreases in power and

energy consunption. Furthernore, manufacturing

technol ogi es that provpMcKReRGUNBND snal | er

‘conponents can at the Same tine result in increased
Te¢ wer. Particularly in nobile conputing

o, (SR o RS P b e

povd&d nisagehmitf | ﬁﬂpbhwula?d@éﬂabﬁéhﬂ:foﬂlmems réfeteates eeducing the
batteries typical have a limted capacity, running

voltage ssmwb@déchaszqsmpl&m@owsrt@wmnm% system may drain
the capacity nore quickly than desired. [0003] Sone
nodern nobil e conputing systens take into

D.gmngsmterati on the dynam c nature of conputer

10033} LRartbPeen Pt AaOad o te Do sl Lok (EBYS) with
moﬁé’ tfaﬂ% ‘tk?:@ &id & Hé‘?'f}’e@%lé%%ﬁﬁtlrﬂieshﬂog roRe! Edth Qlesigners

or ‘shor perlo of e requirfing rel a i vely
and onamufacturergearat dfien tftheed edth obrresponding ineregses iidl gower and
whil e wai ti.n

f . :
enqIBuGRBRAPAG FUEerBPIa B b T ng Suind HlE il g byigg faster
and SABIIBEES gﬁnéﬁ‘tsvﬁb\rFQt {heOthrRE tihis Fé%ﬁﬂ%%'lﬁ(:r@é@é@%al@@% power.

COITputI ng yst em can conserve a SiI gni ficant anmount of
Palphlmukarly iFamolileaopnpyting environmerts, inereasgshpewepeppgpmption can

o 45 ke C SPGEE A5 bR, B Sk and car

sighifithh@y Iredubdepattdty @BY | Betgudee batteried dfpicallyhbasera limited
vol tage can be further dropped to a mninmum

capagiy aruniing theqomponanis of & Fobe LGamRUNg system may drain the
capacity more quickly than desired.
[0003] Some modern mobile computing systems take into consideration the

dynamic nature of computer applications in order to conserve battery capacity.
For example, many computer applications cause the CPU to consume relatively
high power at high performance for short periods of time, while requiring relatively
low power operation the rest of the time (e.g., idle while waiting for user input). By
limiting the high frequency and high voltage operation of the CPU to the time
periods in which high performance is needed, the computing system can conserve
a significant amount of power. For example, when the CPU anticipates being idle,
the CPU can instruct the voltage regulator to drop the core voltage to a minimum
operating voltage. Similarly, when the CPU is to be turned off, the core voltage
can be further dropped to a minimum sustainable voltage that is programmed into

the voltage regulator during the CPU manufacturing or board assembly process.
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the vol tage regul ator during the CPU manufacturing or

board assenbly process. The m ni num sust ai nabl e vol t age
woabosiearss the internal state of the CPU. Si nceCawiS2as/ 017654

and | eakage power are closely related to voltage,

reduci ng the voltage can enabl e greater power savings,

Iovver tenperatures and | onger battery |ife. V\hile t he

ThePIGHER SHeGUTkIA SpBogs rdnaim i e SEtaiane SRY. Since
acti{® %nUW@é@é@‘é"EB\ger Eapé)gﬁis !ﬁre%éﬁ't@%&ﬂage”?éﬁﬂcﬁﬁé W& Joltage can

conponent st to ex rghtly differen
enabfmga&at@r pewer: savlngm lomer gampetatures: andﬂong@bbattery life. While

e SRR b oY B Al PRl ek Ggpees. e s

ren@uf%t@amdérabre%ba@ﬁﬁ:m@ﬂm@ﬁémonal power rmnagerrent

ﬁproaches however, select a "worst case"
[00@4]st dn paliculat nnaydacsired conTrRUSEs t@@t@@%htwtp@@ﬂw different

ona 555 1 BRI .8 RHEZEED, pTREtesutmg

fronﬁiﬂn@gsaaﬁé ranifaciteingoroeess ey tanpudiffecerdyaindmum sustainable
nponent. The same is true for other ‘%Jwer savin

volt@ﬁ@%n@pevgnwaﬂ PRY/EN HRARAGRMEM AREPAEN evgﬁesgﬁgt 3 "worst

casé’eﬁfﬁihun’i Qﬁs it ¥t Qi%ﬂﬁra{ll%#% d?‘?ﬁ%l%ﬁ 't@é Hg‘ﬁ%@ this value
savli ng par arre ers, often result In ssea power

to mayramg tbuepooltage tregslatcﬁ*urt’lﬁmsnm eyorcoptiraat ininchum sustainable

GBI SRAT) SRcliel Rl ook St soriaa By gShonent

Thet @éh@ id RRueY bt dgeer EGWeﬂtéﬁvﬂg) ;jarﬁgmét&%abuéwwrtﬁ@t ginimum
her than a group of conponents. BRI EF DESCRI PTI

opem!nmmltagewm T?GGI(D,H]”IQTH@JWEM ofoRartsiusamoagertinagl ﬂ%@er saving

oer I ObGC! AL, PHGRETrd BB ANY, BRFATE opporunites

Furthelmeve, neomrseftiohal & Ppmam@ appestdperrait ath@scmmobmange the
referencing the follow ng drawi ngs, in which:

pregat@nininugn aVailll%@@djltb@’ﬁgPﬁ%ha‘é@l linitedh | abilgy t® ﬁ@(ﬁérth]e voltage

reo R AR TRl BRPCBbofla RErane Har 4 o0, BEARGIRRNSY .,

exanpl e of a plurality of conputing system conponents
havi ng dedi cat ed S 3 0. J
one enmbodi nBRIE

[0008]°C K Hd! AHRR vaﬂfbgfé%ﬁ%h@ é?ﬁb@dlﬁ@ﬁﬁ’éjbf ﬂ% é&%bﬁmnventxon will

become apparent to one skilled in the art by reading the following specification

and appended claims, and by referencing the following drawings, in which:

[0006] FIG. 1 is a block diagram of an example of a power management
apparatus according to one embodiment of the invention;

[0007] FIG. 2 is a block diagram of an example of a plurality of computing
system components having dedicated power saving parameters according to one
embodiment of the invention;

[0008] FIG. 3A is a block diagram of an example of a computing system
component according to one embodiment of the invention;

[0009] FIG. 3B is a block diagram of an example of a voltage regulator

according to one embodiment of the invention;
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conmponent according to one embodi ment of the

invention; [0009] FIG 3B is a block diagram of an
wexessplei3ef a vol tage regul ator accordi ng to ORET/US2005/017654

enbodi nent of the invention;[0010] FIG 4A is a block

di agram of an exanple of a conputing system conponent
according to an alternative errbodl ment, of .th

[0076i el GordA [180a 1910 =g OT5a) SYANBIEGF ZmopmRifing system
conitf(q%?flh %{38& eqz@ %{"f‘gﬁetrn%ﬂyé %h?ﬁodﬂ%ﬁf & the ihGertibn;

rve nment o I nvention; [0012] FIG 5
[001%] a F1Goc4B disagr blockf dmgraxanplan Exaampiebol @ d/@ﬁi@g@| Fegulator

system accordl h
aCCpgbnmo i ategateemionatet o BE Mrefiatnr e of Ca. mot hod
| | i
ooff Y% 91 ARG o ectngespa e catpbs syoem

acc@f‘dlﬂgwghesar?ﬁodl?rmﬁsé’é@ ipvemtianici ng vol t age accor di ng
1005 7 ih=4 18 & Maohais, a4t Gratible 35 POl gf Handging power
acot%ﬁéé\ﬁé t@%\ﬁbr&niﬁ’@dlﬁf@hl 9ftrﬁ.=,0|ﬁ9éﬁitidrg to one enbodi ment of

nventi on. LED DESCRI PTI ON 6] FIG
[oosup\NsFlas arn'aarctapugh h&D. ae dlaverharts | @%pkﬁﬁu eh brocesses of

plies a volt
recibgoniiage et (4 AR RAfiel S he e"f‘"eﬁ 2 i e
[004 S]t aF IG.egio ai figngisarivof lanbexalapler ofoacprm:e$s oégale@tmg apower
conput i ng_ syst em conponent _t hat

centr
saviing paeasnelgr aacerdingrig)ong aeb Qﬁﬁﬁ%lntrﬁﬁh‘é |%\@r39g
invention are not so [imted. Indeed, the conponent 24
could include core logic, a dynamc random access
menory (DRAM, a nDETAILEDWBESCRWION ve (HDD), a

(0038 EIGg S5 A AFBAEINS i et topile” Pl YR Appiies @
vol#ﬁ?};{% orhgiyglgége l%?&@{) ZW?MW@Q'ZQ%féB@hpuﬁn@ sfstem (not

or which the enmbodi nents of
shévae). | Witiistdevtairemboelihesisi willdhe gpsaritad yith regardoiora§emputing

regul ator 22
o e S
thel IMVERFAA feindt'so fimket! Chidesd! tRnebriponent 2akcould bublklde core
capacitor, etc., but other types of voltage reguh LOLS drive

logicare kgnamiai randdroaccess hegory JRRAND, Somademan
(HDD), a compact disk read only memory (CDROM), or any other computing

system component for which power management is an issue of concern.
Notwithstanding, there are a number of aspects of CPUs for which the
embodiments of the invention are well suited. Similarly, the voltage regulator 22
may include a switching regulator having a metal oxide semiconductor field effect
transistor (MOSFET) driver, a switching transistor stack, a bulk capacitor, etc., but
other types of voltage regulators can be used without parting from the spirit and
scope of the embodiments of the invention. The voltage regulator 22 and
computing system component 24 may be on the same or separate dies.

[0017] In conjunction with a transition of the component 24 to a low power
state, the controller 20 is able to reduce the voltage applied to the component 24
based on a power saving parameter 26 that is dedicated to the component 24.

The power saving parameter 26 may be a minimum sustainable voltage, which
3
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scope of the enbodi nents of the invention. The voltage
regul ator 22 and conputing system conponent 24 may be
wonodsle7same or separate dies. [0017] In conj URCTIUSZN05/017654
with a transition of the conponent 24 to a | ow power
state, the controller 20 is able to reduce the vol tage

malp%nlaﬁlrgije;:notgépgde|$faote, ontgggchﬁp%ggq 224{) ovver $§e\z’rj§ﬁﬂg voltage,
and 4 I'?O"f’ﬂgf Cfflﬂ/\é I a@m Sﬁra%@et@?%% ﬁt Befél VBitage level such as

sus ai na mai nt ai ns he internal state
620afV tdre580moneThe Dowar savingLparapiat i26g could: alge, bana power

optipredigUPdbal IR SAe BB Fa R CradS el Pl Sdmpt, 1

maf%r OB Fhine? ﬂ%ﬂt"éﬁth@h?ﬁ the é’ct@@l\/\ﬁf nifriing Fﬁusminavtﬂeumltage for a
hat '1s not necessari m ni mum vol t age | evel

parekaFpOmY, i valiagdef c?@pm\man@ulot hatused haagiea AUCA Yalage is

Opt'mqlﬂ?&’g‘jfghﬁjgé%b%gf Bﬁ?cﬂ%gg) ecausecj éu%%vol t age

0018] Oy BBHichiNEAd poer Sae aafetenoae totthe coppanent 24, the
[ 91/| ngy pararrelipg(’enrt F0018] Bygdml catlng t he

illusieated eprroacie t enabies tthet n@ra@@epgbn%@]ttoz plﬁgely ailored to the

'nd'¥|dlb'?zlt‘§rh%{rgﬁﬁﬁ$@(§isoaog mwe | Ww dua @Lﬁaﬁﬁasg[ eor%ﬁtstl}gc@%(r)e clearly

derhHestERER M BIG. 24whithishops anbluraht;rmf@ommmmysystem components
denonstrated in FIG 2, which sFows a urall% of

28 (aPpaBnhdavig anceiRRRsCiNG PyalBisgl PRI Ra)iNg pgrameters 30
(30%%{@32 ﬁ&#é“geé’&wfgé)\héy S4viR @V‘%éra?ﬁéie'i‘g %arléﬁ%ﬁfc%\t@@ to its

where e ower Savi ng paraneter 28

corfigpondingdcompbhenic?8.r B dhe gompaents 282d0 Mo uﬁi\a@ tRe power

conmponent s 28 do not shar

AT T A vl e
Forcé%@?ﬂﬁ‘l‘é t% cgﬁpoﬁéﬁﬂ@étﬁm ghgﬁe GO R QupotBh rimbm \’kb!tage that

to sup nimum voltage that is lower than th
is lower lttwm the tragienus peitage supportad h}bthﬁoﬁ@ﬁipoﬂeat 2% In such a

e e b BB A0 ol TS Bl yptose,
whighaR lt@rnﬁﬁ&hl@%a'b@i@ﬁl@e@ ysdieitie @lﬂﬁbrﬁfaml @’Batemmwer savings for

savings for the conponent 28a. Sinp
thecxmmppaenery %ﬁst%mmbﬁpbr@rﬁ‘ TEPETIHEIED GIAORENIRE is able to

ha\Een% r t%‘é?v%&mc@ie ﬂ’%&%la@%ef:ﬁé‘% Iﬁt%é)%terﬂég@%gtenstlcs
[ooalgfhl T&Hing Aowol FIG:Byran archiiecture 320istsignevrr nghalhoa voltage
has a controller 36 that applies a voltage fr

regw&ﬂtoagé hasgalcenipller 36 that applies a voltage ?rom e vol?age regulator
34 to a computing system component 38 and reduces the applied voltage based
on a power saving parameter that is dedicated to the component 38. In the
illustrated example, the component 38 includes multiplexing logic 40 that receives
a notification of a power saving event and identifies the power saving parameter
based on the notification. The notification, which may be provided to the
multiplexing logic 40 by way of a component sleep signal 42, a platform sleep
signal 44, etc., could inform the multiplexing logic 40 of the component 38 entering
an idle (e.g., standby) state, an off state or some other type of low power state. If
the power saving event corresponds to the component 38 entering an idle state,

the multiplexing logic 40 might identify a minimum operating voltage as the power
4 .
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34 to a conputing system conponent 38 and reduces the

appl i ed voltage based on a power saving paraneter that
wo0@adiicat ed to the conponent 38. In the il ustrasems/ 017654

exanpl e, the conponent 38 includes nultiplexing |ogic

40 that receives a notification of a power saving

savigs pa@nRler.( | Alamaivelrng e FVEasRe” St CHHGFRLES to the
corrﬁfo% “nded &4 érlﬁg gH' 61’f @t%‘ "iﬁe'rﬁGItlf)le‘k%dWogI@)/4(choald identify a

onent s 2, ormsl eep signal 44,
minghgm, susbalhelblemiojtageta&athmpowgr exying pasametero Ifeithes case, the

orifioBy Nolen ds e beiEdo e, GrPoflent 80 A0BY terflc Thp, actual

cha?élﬁeﬁ&\’&%rof%ﬁé 'cBEwp%Y@Hi 38 P4thep Bvdids “worst imese’bvqaue d¢inat i88hared
entering an 1dle state, the nultiplexing |logic 40

ammg;htulhlpdenbnfppn&ntﬁ ni mum operating voltage as the

I ar. t
oo R LSRR o EESAL S Hantd), Hlfe pover
savﬁ'lb nﬁéfanséterr andtapplies! the optioh galuegse teéthe voltage degulator 34 to

ni mum sust ai nabl e voltage as the ? ?
redpcae dnetveitagen Ehe gentrehyaluet 3% GagePssan I\éﬁ qtglgg a feference

volf5a 1§ Bediteto dhnBP ROMER halSyfding Bf tRCVdtddededfildten 34.

conponent rat her than™a

[0029PT Sthe pisietrateal ctﬂnpb;aéntl 38 alwnedludaeragmaumnymleylce 46, where
conmponents. [0020] The nul tiplexin

the doreanant 364050NE e RNGE SINBGTARE I GIR SAIAGHGS Such as 2

eI s8I LA LGB S e IR s 50, o

opeﬁ‘@tl’lr?g (ﬁys’:ahigﬁreaﬂadg pOWES sraana@demgen’e:éO@aPﬁ/g hprecess % nete., and
voltage to be t h

cou oo i eGP b e e bDie o o
maﬁﬁe Coﬁ;g;:)pr%%e 3,8 WORHYRES canipIMehY nitfiufsctudify présgss in which

nent 38 recelves the power saving _ paraneter
thef campenemtd3fe iss fatuichtess aad testetiaandraverpsaites pargneter data is

basi c ut / out put
BRIV Rl 1564 Bh P SRR, Ay amot o
thePBRERRtRthg EfrcS‘czessafCB?I céhl@lf 66 & bearpueserablyi p@cess in which the
par anmet er to t he nmenor evi ce 46. One exanpl e
comaomnératct&&rllagt%i@te@sta% tiwe @fpits aamelﬁg‘g‘? tﬁer W%h other
manuf ct urin
cof oo st U o0, SRSt o stored
thel heiory bevickad. he menory device 46 based on the
testing results. Another exagl e of the manufactur

[0022)c eFhe 4meraryd deuics 1¥6aC@UIS REA yreigets quqamé]ﬁe fuse,

eratsggle programmable read only memory (EPROM/Flash), or any other suitable
type of memory device. It should be noted that, depending upon the
circumstances, multiple power saving parameters could be stored to the memory
device 46, where the multiplexing logic 40 selects the appropriate parameter
based on the notification received. It should also be noted that using the memory
device 46 to store the power saving parameter data provides much greater
flexibility than conventional approaches because the voltage regulator 34 can be
effectively be programmed long after the manufacturing process. Indeed, the
control value 39 can be based on a power' saving parameter that changes

throughout the life cycle of the architecture 32. For example, the OS-PM process
5
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conmponent 38 is tested at the tine of its assenbly

together with other conponents on a circuit board and
woOhewspomsy saving paranmeter data is stored to PO®/US2005/017654

menory device 46. [0022] The nmenory device 46 could be

a register, progranmbl e fuse, erasable programable

s ST A E B 08 e
detegrfg{f?ﬁcgrﬁ o tH@%Bﬂﬂb%gglt ?g“@gérQHﬁ@?’ln'@UdH Al @sBOYRS power saving

paraneters stored to the nenory device
pardfetarheire beheeailyt inptiednly Istasing 40 diferent valugeto the memory
appropri ate parameter based on the notification
deviceb-ved. It should al so be noted that using the

[oo%@t”gf@fe‘?' %V%Jg@éé%c;ﬂ%cé&é’ of idéiﬁifﬁﬁ%?a’ p&WeH BaVIPGT pavaimster at 54.

provid greater flexibility than
Thecprocess Bdraiuldipprimatemesnted datie muléplexing deeic 40yl G: 3A) of the

34 can be effectively be. pr f
confedtesySerny et Iy oS8l BBetie  FPefirg) ghify software
P T eyl o bl the ar chi ?“?%’i e g o

apptizalippi epecifie irtegrae@ cycult {531k @se #6t & iﬁ%’ﬁ%‘cﬁﬁé? fig: e stored
ower, savi n . i , .

on BHSFRLHRABRY PREHLS, Hh Yt eBEpIARER RSt et Baruler, the

ilutAsEd proe<RMEBl0BR BENSropides fot detecmming whetluéd the component is

nodi fied by storing a different value to thﬁ ggm%l[lg minimum

entgrglw cw; 48t “stale2 dpsed @ gthenpRKicationosigeel. of

i dent i i .
suslifgble e ToP HE coRehBAt REGERLR aiion 567 Rracessing block
60 pRYidesior GEte_ﬁmirgr\g wiethéethecsgmoponent iy entening@rpigieatate based

usin

on s st e it per o e Beus oo gt ook
62. DU Esndor POwaPBbFHodNDIBRES coL A8D 1 e

[0024] a FiS: 8B denemdirates thetlaorgliesnativeyarchieried p4can be used in

whisholbre BiieNadeSiat antememaoIaitT ey ol Bictbrated into a
vol%gt%p@@%ﬁtof %6?%efh:iéﬂalrr];mdﬂﬁén@ta«h@ugnsﬁé veltabaegulator 66 still

i frcation signal. so, the m ni mum sustai napl e
reducks dije Vallagehappliedptonentomputing sysiem &OMRORERL %% based on a

pobHSS TR HReBbeRs B8 B SRl SR ADAIA et reaing
to @%It ?gﬁgﬁ%gﬁggf%agtaﬁgt%r{ fsb?tg(rﬁ(d ba thieniohageoeguiton6 rather than
the computing system component 68. The power saving parameter value can be
received from a manufacturing process 48, a BIOS process 50 or an 0S-PM
process 52, and can be subsequently changed as already discussed. The power
saving parameter can also be received from a process 70 of the computing
system component 68. As also already discussed, the voltage reduction is in
response to a notification that may be provided to the multiplexing logic 40 by way
of a component sleep signal 42, a platform sleep signal 44, etc.

[0025] Turning now to FIG. 4A, an alternative approach to determining the
power saving parameter is shown at architecture 32'. In particular, the
architecture 32' includes a computing system component 38" with calculation logic

72 to refrieve one or more operational values from a memory device 46’ and
6
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62. O her m ni num and/ or power optim zed vol t ages

could al so be used. [0024] FIG 3B denobnstrates that
wano@loenat i ve architecture 64 can be used i nPemiUSE005/017654

the nmultiplexing logic 40 and nenory device 46 are

i ncorporated into a voltage regul ator 66. In thls

enbodi nent, al though the volt ul at
calouiglacthe tméNQ;msag@g PIRMetert gg%leci ‘%‘ﬁut‘a %r t eyﬁlues The

opeg.’agtg}ﬁ%g %1 gschf@%f)g 185t l%sﬂﬁé‘."e%bﬁé% d?gpﬂﬂfeégﬁia%nie't@% ek. For

nponent e data rel ati ng
exahipte, rmuﬁipleswltmspaomdeheaapplsetttmtl‘ajcompphéntlam atd@re one or

mor{@iﬂﬁg{ﬁﬁ&%e%é%ﬁﬁéﬁgﬁ%gﬁ%@ ?cgg%@ elﬁyf\f\ge ise of a CPU, one
sucﬁ%ﬁ"t’ Pﬁgffg‘yeoﬁ‘c%cﬂé@ffs% WhbTShaWPS aichHs kitovdh @S be one of the

or an OSPM process 5 and can be
fwstsubﬂ;@ctueﬁanill ij theaoored vaiags afote GiP4L s sien. lovhe Fbvira set of

operelaser vRadmst R os e dshifhatOTal: F SgpfY: Fa 4oomv,

fail; 25 3GRYY g§b§cusﬁ'\9§ucﬁ hecasy, tthe ecal@datdn wyic 93, rcould extrapolate
‘response to a notification that nay be proyi

frommuthei pperaitingal yglues4® iseniify aomlalnwnpgggﬁmagﬁeeé@ﬁage “hat is

betwggﬁ%rqgni%\ﬁnp ég?,&@ %ﬁérﬁgﬁv gfrﬁ%;?alﬂélélaggg Irk?)ggjg(7')/"4253:0uld merely

sel&l2URE B PeBeale.g 5 620mY)rartherhiaimus siaiainable voltage
architecture 32'. !'n artlcular the . a ]hltect F
[0026} | JibHe éh@@ng(ﬁtpﬁgl g@lgp@ﬁpg %fg ro(y} @/, ex ernal process

ST A PRt D9 A 0P O 1 s

52' ardcalread\atdiséitsedpvay alteratiyepappirosichr V\midad)et e provide the

coreben e s e T o SRS B B G048 P Epspraance

witC 34T Bs ngfé &mgaﬁéﬁtws TheWdk-1Ret apimdirdsindlar e a power on

conponen re one or nore units of the
selfs@sp (POST) 3¢hickr is a eliagrdstiortestifiyg sequenae funeby die BIPS;as the

sysgqm\ﬁnﬁgv%ﬁf]:igﬂmf é]lll)}(ﬁ@m%mg‘? geﬁl cacag‘f trf‘%?(f@' PBIEQW determmes
whélﬂ'eP th& $yieirty ?aN@émaﬁ&éﬁs H@n&@U(RAM)O@lém\&rlvéhu@erlpheral

of ‘operational values mght reflect the te
de\nmand otixrdnardwiasg Icongeoents akg worlqr@g)mopqrgm e §§tfﬁ95t could

o g e D038 AR POckBRE dortng vles

Thé %ﬁﬁééﬁ’c@hlﬂ‘d&@'ﬁﬁﬁl@d@bﬁl itebtive pcdd&gant\hblbhl mcnwsman hlgher
5201V. Alternativel the calcul atip g
vo|tzag;escﬁredanmeé| i thel campena st fhe Gomgenent 38 sses. The

vol?a‘%%su?tﬁmgt He 1L " UBABL SP italdtaR Eaf Be ¥8Bd as the power saving

parameter.

[0027] The illustrated calculation logic 72 can also determine the power saving
parameter based on a feedback signal 76, which is derived from the voltage
received from the voltage regulator 34. Such a closed-loop approach would
further enhance the reliability of the architecture 32'.

[0028] It should also be noted that the test logic 74 could alternatively measure
the power saving parameter directly. In such a case, the power saving parameter
can be provided to the multiplexing logic 40 from either the test logic 74 or the

memory device 46', where the calculation logic 72 would not be necessary.
7
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[0026] Wil e the operational values could be received

froman external process such as a manufacturing
wonrom@es13d48' , a Bl OS process 50' or an OS-PM pPOTASS3005/017654

52', as already discussed, an alternative approach

woul d be to provide the conponent 38 wth test |logic

[0027/9% L%égg Zﬁ}gf@g‘ gap&%ﬁ%ﬁt‘g%&ﬁ\éﬁbu I er aC%@gﬂfﬁﬁear?hltecture
f\%gladggﬁ'a d 'F%g#&lé‘ & Vi ile eé‘lcﬁ%'tlf)ntlégfc ff(ﬁé}noryﬁ‘dewce 46’

|ng sequence run by the BICS as
andtﬂ@gt Ryid emcssmsed atzovem Ini sidhya tcasaetheoaperationaliydiues could

be (}atgg@gglslg’gég%glbc g%%%k%lr& é@g%tgﬁgé&q?@ (ﬁ'ﬁbﬁ ing system

er C '
i Y ybingr ooty Bocietons s 05

proééflts 6Bl éto. dather walcalation togis/ d@rsayr alsed bgger e %@WGF saving
val ues.

oS P L2 0 gD S eehbitont oo

Ford@RirhSe, e &t I‘b@iﬂ’-’qﬂeéﬁul@&seume feé:db@ckosrgnaieﬁﬁ' Bdetermine
passes. The voltage resulting in the successful

whetheratgl\t_ly::rhm wﬁg@&m@@ua@dtme?@mr savi ng paraneter.
e i . ,
10038 e A, v FLERC <3, Prpfieel HPplffieRtafién 8w in which

mah @ &/ Qﬁé @b%wéfb@sc?ﬁed vibhitbes arelétdoveorated mtoraa nwblleag@nputmg
received fromthe vol tage regul at 34. Such a
systarosédl- | §bp a‘p@alga@qm%mgj sgyg e% dnav ke tpé)tebook personal

|
coréﬁgt'g‘?glbbbf % g%:%céﬁéﬁ c{i’ile te%{é&%gfgﬁ? aE@E@%Es' “SnfPWPHbne and
so aht er H@tllus&btech@;@emnem hmluﬂneea poser Ryl auksystem 80, a CPU
82 glaé%ggl Fqgilﬁachbgﬂ Cﬁ%ﬁﬁ{ﬁd[ yopthgower sawp@)g gﬁﬁ%fsg?nﬁ\eéo and the
CPthégerT cuﬁdfg)wo ?%‘ys‘?émté@ lﬁ@ﬁ@éé’ aﬂeéﬂté?rﬂaﬁ@g current (AC)

Ic 72 woul d not be
adamcessawm@o@aayem @n AB woitage m@taqérregn ceirenk (He) voltage, a

batﬁ%rguﬁlgmr}l% prﬁvpﬁstﬂeD@;Wg %g‘% It hg §4 %Igi}ga,ragﬁ °|V\$lﬁ8r? selects
etg%\cégmgtge aﬁﬁgtdr% and®feChatterylisscass @duaimvaOWer fDUﬂ‘I'B mobile

erational values could be obt

compUEn@asiylsjeerﬁn t et weltadeo feaulator 034 sters r@ﬁ yoo\ﬁ%nffe?m the
SyStem 7

sel§ P SD Lt 10 bR VoBhGE 42 i orons 2o bl

[oo"éhjjl C7hé Uliitiaed |s‘9§te¢n77% isesiralas ¢o lllaaleot th:e ammnecture 32 (FIG.

paraneter on a feedback si naI hI
3A9\,depqmbecg abgyve emtb@hﬁ@qgchltaqggregul tor 3 has a contro fer 36 that is

capable of applying a voltage such as the core voltage to the CPU 82 and
reducing the core voltage based on a power saving parameter that is dedicated to
the CPU 82. In this embodiment, the CPU 82 includes the multiplexing logic 40,
which receives a notification of a power saving event by way of a CPU sleep
éignal 42' or a platform sleep signal 44’ and identifies the power saving parameter
based on the notification. The multiplexing logic 40 determines the control value
39 for the identified power saving parameter and applies the control value 39 to
the voltage regulator 34 to reduce the core voltage. in the illustrated example,
data relating toh the minimum control parameter can be received from a BIOS

process 50 or OS-PM process 52 associated with the platform, or a manufacturing
8
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For exanple, the test logic 74 could use the feedback
signal 76' to determ ne whether a given voltage has
woeswslwedsin a failure. [0030] Turning now to PCBUS2005@17654
particul ar inplenentation is shown in which many of
thg_ Iabove-des_cri bed features are incorporated into a
nmobi |l e conputing system 78. The nobile gconputin
proggss éf that rigseparafente@o Bk pf?@?%@n al\S 8&6%5 rno(t%&!) the, voltage

regg%ﬁroﬁ‘hagi(ﬂi’ﬁ & q%i/i tﬁ nggrdo?% info We Shmssdie Drwifférent dies.

one and so on. trated system 78 includes a
Whpeuke itusiaited systeys 78nmeet neadpiessmbles thevanchigeture 32 (FIG.

3Ry lier Ausept) 5 COHIg B aEratun T AL It e Bflect the
arcgin‘ib%@eeéf‘?ﬁ@%lﬁu K& BEcHitASuradap(rIG. &g%,) thai sfehitoctues 64’ (FIG.

vol tage 1nfo a direct current ( vol tage, a

4B at tay gosdjinationcthepeavi des a DC vol tage, and a

o3 hieiloedl - L8 SR 5 e PR e T
meﬂﬁﬁp@' RanSyE! RipIéthenidt® i oAt egaputiy | syistem3dsisigepsy suitable
the voltage fromthe selector 90 down to

hardweee aoticagefltwese pregrsmmimadesnmigye EP&@X%G’?OJ%%%%Q@O" may
ve fodleniautt a5dRec Tinbfat Raldifirl on Zppliabon Sggeifc integrated
circgﬁgﬁAgléi)t,eLaSS?oFEtavtog: ifgtrgctaigis? ;t]@fbeamryedngnaavmwh'g@ readable
medhu_sn,c_@rr @nydpqral@iga’gg@ gagr@,q)tf.a 'Bo&%ﬁgﬁé?i%ﬁg nr%gftfg%ﬁ%?&rovides for
oo L PG 3 St g 3 oot sy

at pn?é@b%g% lﬂ?ck)igimfi Theiwitage ia edueed sh\block 86ebasasl ongg power
of a sl eep signal 42' or.a platform sl '

saviig %ﬁme&nﬁﬁti'ﬁsd? %atBGV\;Qr t%@pﬁ&)%&%nﬁgfa@ég?g{gh%tﬁ d, the

pO\RIEIe S39Hn fg%?érh r J&lﬂ? NMclide! 8Xpbwel agivingtGyoltayer lveksuch a
t he ‘contr value 39 tor the identified power saving

mirjmuanpower arpliinaippd i sustainableonoltage il aemyymusn/ppwer optimized
vol.tage .regul ator 34 to reduce the core voltage. In

°p$rﬁgn9?’93§9$'at ed exanple, data relating to thegrri ni mum

[oog,gﬂ“ r PIG PZAAERERE G RProfRFeiy &édﬁCin? a \Blagepto@essmputing
or O5-PM process 52 associated with the platfaorm .
sysiiemacfzommm@nttllw crerier detailsat o8 iBéOCéﬂe%%Paﬁéh%eg?ﬁetb?efead"V
tfqr As ,al.r.e t g g€ nr
s B 5 S N Ay 0% ¥phienan R istanckexample
reo@cfrfq%@lfégéjlcéﬁ- inthidee“dniine! Iprosgssat eab suedlt asn“GHlimsprocesses.
nearly resenbles the architecture 32 %FI G, .
For example, block 100 demonstrates that one approach is to receive the power
saving parameter from a process such as a manufacturing process, a BIOS
process, an OS-PM process, etc., offline. The power saving parameter is stored
to a memory device at block 102, which can also be performed offline.
[0034] The remaining processes of the illustrated block 98 are conducted
online. In particular, block 104 provides for receiving a notification of a power
saving event and block 106 provides for selecting a power saving parameter in
response to the notification. A control value for the power saving parameter is
determined at block 108 and the control value is applied to the voltage regulator at

block 110 to reduce the voltage.
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3A), the system 78 could be readily nodified to nore
closely reflect the architecture 64 (FIG 3B), the

wanadsioneisb ure 32' (FIG 4A), the architecture 8dT/USEI0S017654
4B), or any conbi nation thereof. [0032] Turning now to
FIG 6, a nmethod 92 of managi ng power is shown. The

(00381 nd Usripodiiw 4 FOh 2B daR o S TPHGl RS réddEg the voltage
to tlﬁ%%ﬁﬁ@ﬁpégsytggé?ﬁl o neﬁ@'is SHGWR 28 biddket Tt ITadsBlocke 12 can

functionality hardware, an
als@pplsubstituted forddodk 86 (R dH) ails@scsedca!nqve( Abtay beseen that the

onhﬁgzpra{;ﬁslsglsst%t IQQ(;tn aﬁ\gpag ﬁfég gbc.?:ﬂsﬁﬂ CfrqlI Cu{)ggigﬁ’lﬁ\) but
thaf\'/‘gfeheﬁlu% g%cfé‘és@@%é\ﬁér chRemded. nFor eo@inﬁ@ge bidckm11i4 prov1des for

tage r tor to a conponent of a conputin
recam/lqgrmssmtyemmatlcgml vah@s\;@mqgtgangh@ @@M‘@écﬁ t g parameter

ltsegedfﬁ%?)ggqu o O%&l&%%ﬂ& %Eo?%ggq rea g no%wggaét BiSck 116 and

retrRRMEN DAY the PRSABBL &levicelat bloekudd8a pllmek 920| pepvides for
vol tage | evel such a m ni mum power &Etl m.ze

extsapsiatingetare (he OPEEHICOR! HaER toiha PONEE SByify pesameter
[Oosg]e 3%}?3?7%%}5@%1‘??3 ggpé%th@ ?ﬁgzﬁ(ﬁg@&% Cgﬁipggg e to the

corgﬁht?"ggzgyfténﬂag @Edctkall 2%” vfwmch%an Ebosmos@mtearfor Indocls 86(FIG. 6)
i1y substi

discissed, abave.he THIS @gfﬂt?%{"@gktek%dé%t?c%‘( & 5‘1%33'9,%1' ““Ef TS, 78)
dlséf%gg%d%e x08b1 &t F{H 8@?%?5%%%@ bréediuféd fitaccordance

SSEes or ‘exanp _ 00 denonstrates that
wﬂi@@%eﬁfﬂﬂ&bﬁemmﬁpnnemtaﬁbk)d(hlé4p0\/ver savi ng par anet er

10037 Dol 8 Soviep auleiB caiestoath P HeBLERGC e fafid®o the
corﬁ@%ﬁ%&f%&éﬁ%@ﬁﬂpbﬁe@f Qft eBIoER @26rewa‘edsm1cke1a@ barociiso be

can perforned offline. [0034] The
subistitatedi fog hiocke 8656 Gof6) tmscwsasveabaveéd 5] @@ﬂ'cgl?ralb@Ck 126 is

ideniica :J&)tcyqﬁw 8n?ﬁg.4[, FF&S;F@'?(% ' h%bEh%mg)o%\%gv%\%gdéérameter is
me380rdd é’t%oél@ﬁszﬂ P¥EEBahes \Aﬁiﬁ' £6&lf-tept of ﬂw\emmsanen’gather than

paranmeter 1 n response to the notifi catl on. lg
recebleddrdrora plosepdweeh e8\a mi@naﬁ?p&#rﬁi% BIOS efePer nm&?cﬁ?s

[0(&@{[’ Eée ?%%ml%lé%br défcmb A hetBln ek storPBldvRfE BQrfidlfe approach to

power management that enables greater power conservation, longer battery life,
lower temperatures and enhanced performance. For example, dedicating power
saving parameters to computing system components allow each component to be
optimized based on its own characteristics. Furthermore, enabling the computing
system component to communicate the appropriate power saving parameter to
the voltage regulator provides greater flexibility in achieving maximum power
savings.

[0039] Those skilled in the art can appreciate from the foregoing description
that the broad techniques of the embodiments of the present invention can be
implemented in a variety of forms. Therefore, while the embodiments of this
invention have been described in connection with particular examples thereof, the

true scope of the embodiments of the invention should not be so limited since
10



bl ock 110 to reduce the voltage.[0035] Turning now to

FIG 7B, an alternative approach to reducing the
weabdeagei3bo t he conputing system conmponent i s BODMS2@65/017654

bl ock 112. Thus, block 112 can al so be substituted for

bl ock 96 (FIG 6) discussed above. It can be seen that

the online processes have not chan%ed from

t he

otheii modificatians ivilbbeeame @pparant to fye skilled praglitioner ypen artudy of
processe a %kﬁmgle, bl ock 114

theﬁﬁ%WF@ sg?%ﬁﬁﬁgggkgﬁﬁgo%ﬁ@hgr nore operational val ues
rat her than the power saving paraneter itself. The
operational values are stored to a nenory device at
bl ock 116 and retrieved fromthe nenory device at
bl ock 118. Bl ock 120 provides for extrapolating from
t he operational values to the power saving paraneter.
[0036] FIG 7C illustrates yet another approach to
reduci ng the voltage to the conputing system at bl ock
122, which can be substituted for block 96 (FIG 6)
di scussed above. This enbodinent is identical to the
bl ock 112 (FIG 7B) discussed above, except that the
operational values are neasured in accordance with a
self-test of the conponent at block 124. [0037] FIG
7D shows an additional approach to reducing the
vol tage to the conputing system conponent at bl ock
126, where block 126 can al so be substituted for bl ock
96 (FIG 6) discussed above. In particular, block 126
is identical to block 98 (FIG 7A), except that the
power saving paranmeter is nmeasured at bl ock 128 in
accordance with a self-test of the conponent rather
than received froma process such as a manufacturing,
Bl OS or OS-PM process. [0038] The techni ques descri bed
herein therefore provide a uni que approach to power
managenent that enabl es greater power conservation,
| onger battery life, |ower tenperatures and enhanced
performance. For exanpl e, dedicating power saving
paranmeters to conputing system conponents all ow each
conmponent to be optim zed based on its own
characteristics. Furthernore, enabling the conputing
system conponent to communi cate the appropriate power
savi ng paranmeter to the voltage regul ator provides
greater flexibility in achieving maxi num power
savi ngs.

11



10

15

20

25

30

[0039] Those skilled in the art can appreciate from

the foregoing description that the broad techni ques of
woOhersmobicdi nents of the present invention can BeT/US2005/017654

i nplenmented in a variety of forns. Therefore, while

t he enbodi nents of this invention have been descri bed

in connection with particul ar _exanpl es thereof, the

true scope of the enbodi nebAMS; t he i nvention shoul d

Whn t be. Q Iiism'ted sinceother nodifications will becone
—ggﬁag@ﬁig@—t he skilled practitioner upon a study of
the draw ngs, specification, and follow ng

claims. CLAIMS Wat is claimed is: 1. A nethod

corfor i sif§ethpdIcoMYIS9 0l t age from a vol t age

re iRy & OBANENbIta e AedifBEtd BLamSoRTt ofrzdcomputing

reg#coﬁxhgét \go@a&%t agen%gée eon a power savigég par anet er
systdrafamé dedi cated to the conponent. 2. The met hod of

claim1, erein reduci,ng the volt ' : ; .
" ecenyping BonoiPeP B P )RS, ee B bRRIEEE inat ig gaicated
I joh@nt.he power saving paraneter based on the
tOtﬁgtclsﬁdcat |ng'n. 3. The nethod of claim?2, further

i ncluding: receiving the power saving paraneter from

it ; : . P _
System (ERoBeBrg hodta, HieiSn BahARbans Mg Hdies:
POV AP AtifitatidA o bowepsadiag event,iamd t he power
saving paranmeter to a nenory device; deter mlﬁéagﬁ)&la

conselettingthecpawser savingpardMelsr basedhan dhe ot
applying the control value to the voltage regulator to
reduce the voltage. 4. The nethod of claim 2, further

i nca udi mghé aathibaof o/ frtiverinsladingg par anet er based
on one or nore operational

cl aiegeiving the pewer sRYig ipﬁgaf\fllgﬁ ZES@W ggh%rﬂé %E%@qggﬁugh& process,
> Vil TbEL S8l B reanceptrlngh spem drectd
pow¥sinemagement €0SpRNME processgenent (COS-PM process;
storing the power saving parameter to a memory device;
determining a control value for the power saving parameter; and
applying the control value to the voltage regulator to reduce the voltage.

4. The method of claim 2, further including calculating the power saving

parameter based on one or more operational values.

5. The method of claim 4, further including:

receiving the operational values from either a manufacturing process, a
basic input/output system (BIOS) process or an operating system-directed power
management (OS-PM) process;

storing the operational values to a memory device;

retrieving the operational values from the memory device; and

extrapolating from the operational values to the power saving parameter.

6. The method of claim 4, further including:
12
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storing the operational values to a nmenory device;
retrieving the operational values fromthe nenory
wdeviepe713and extrapol ati ng fromthe operati onabPCyaiSu®s/ 017654
to the power saving paraneter. 6. The nmethod of claim
4, further including:neasuring the operational val ues
in accordance with a self-test of the conponent,
st oneaRyIrge e @PSFAtENAl \AMGd AFORTGRIS: Witleg; Slftest of the
retrieving the operational values fromthe nmenory
CoOmERNL ; and extrapolating fromthe operational values
t 0 stdvingpthaesperatioma vaduesiet@meniory eyicet hod of claim

2, further includjng: asuring, t he powe i
baraifeVE e GReFelierl e For] Tag et dq ety At

i ' pPexe ' F ter.
o PRaing dForf G EB8rdUAa RS Kl et Sra g Porameter
reduci ng the voltage further includes: deternmining a
control yalue, fo e. r.savi .narameter; and
appl-yi ng-yn%@egb(?d P{J‘Iga\?g&u q@?f%“gg@ﬁgt age regulator to
r eqHéﬁsdrhﬁ% SE: sdind Pardmétepth aécorbiance ithvinselétest of the

g

recervin e notification includes receiving a
cormpandritcand on of the conponent entering an off state,

t he power, savin ' ' LO-AUM
suTR SR agans Daahelel o Athahafy Bl
wherein receiving the notification includes receiving
a notification of the conpgnent enteripg.an jdle
stal.e, tThe poetiod i slpiParanyherein n@d}l‘&f% tbem"ﬂlt%ﬁn further
. _operational voltage. 11. The nethod of claim 2,
'nCIfJF§her i ncl udi ng nodi fying the power saving paraneter
bascﬁéigﬂﬁifnm éfcehtror‘am%lijelfondhetﬁmvm’éswmgem' ranllﬂgr;'aﬁ@
met hod of claim1, erein t reducjng jnclude
ecaRnlyigoithe coBIroLyLS e vAlager eblaaidcdegHER Tre yptage:
the voltage regulator. 13. The nethod of claim1,
wherein the applying includes applying a core voltage
to @ cenThelmehodesfsclagn i whamin sgceiyipgrtheurotification includes
recgﬁ/rirrﬁ;;r Iasrll<;]tﬁ‘li'c:a’[ion of the component entering an off state, the power saving

parameter including a minimum sustainable voltage.

10. The method of claim 2, wherein receiving the notification includes

" receiving a notification of the component entering an idle state, the power saving

parameter including a minimum operational voltage.

11.  The method of claim 2, further includihg modifying the power saving

parameter based on a deterioration of the component.

12. The method of claim 1, wherein the reducing includes reducing the

voltage based on a feedback signal from the voltage regulator.

13. The method of claim 1, wherein the applying includes applying a

core voltage to a central processing unit.

13



10

15

20

25

30

a controller to apply a voltage froma voltage

regul ator to a conponent of a conputing system and
woedispe7ishe vol t age based on a power savi ng parPam@iSenns/ 017654

that is dedicated to the conponent. 15. The apparatus

of claim14 further including nultiplexing logic to

receive a notification of a power saving event and

selldet tALAPRABIUSSRMRAGSIPEr amet er based on the

¢ URt se he
'nof:é] %(%ﬁtﬁcgfeg[ﬂ% 'ryyér ggl\’gif@é;ﬁbflté'%oﬂégé r&dihibe to flEdponent of a

in e apparatus to receive
conSLeingosYstesaant gepacatie: evltagebasedher sapawauSaringr pagmeter
groce_ss, a basic input/output system (Bl OS) process or
thatig degigaied iytheQmBReMect ed power managenent (CS-PM
process and store the power saving paraneter to the
menory device. 17. The apparatus of claim 15, further
i nc15udi Iithe: @ippatatus cof Clagnc14 Jughec includingh@uliiplexing logic to
savi ng ramet er, based on_one or. r i fna :
recgiyp u@sr.‘gt%@? 198 eOfaﬁ‘pQPWPﬂssaé’an:lea\(ieﬁlP 1331,001‘% %!‘%f% e{rplIé bower saving
parbﬁ@té%d&d?oﬁ‘ﬁi@ﬁdﬁf%ﬁbﬁ.e, the apparatus to receive
the operational values fromeither a manufacturing
process, a basic input/output system (Bl OS) process or

an erating systemdireact . - .

o RS O AoBE I 5L 9, REYEF RNAEEE DholtERy BWlce, e
appERERY i RadeiRs thd owadresdnang garhoeter front eithéersemamerfacturing

operational val ues fromthe msm)ré devi ce

and ,
proesss,apdiasie inpuiAUtp syemY (BIF) DIIGESS O aphareaige system-
SV - (OBEPRIP Ctdrdn thé: power savin
gy R et (PSR MCRNE B CSBETthe p 0
par@p®itet fothelmembredevioeaccordance with a sel f-test of
the conponent; and a nenory device, the apparatus to
store the operational values to the nenory device, the

cal gl ath;?é %cﬁ%r%té}%%f 'aéiigﬁws tfiRheP H@tdingatarnalaties logic to

from'the i ce and extrapolate fromthe
calepatethieqraensavirgspamnidter pased 08 aery parceperational values.

The apparatus of claim 15, further including: test

| ogic to neasure the power saving paraneter in

accog dangge WphAradtus of claim 17, further including a memory device, the
apparatus to receive the operational values from either a manufacturing process,
a basic input/output system (BIOS) process or an operating system-directed
power management (OS-PM) process, and store the operational values to the
memory device, the calculation logic to retrieve the operational values from the
memory device and extrapolate from the operational values to the power saving

parameter.

19.  The apparatus of claim 17, further including:

test logic to measure the operational values in accordance with a self-test
of the component; and

a memory device, the apparatus to store the operational values to the
memory device, the calculation logic to refrieve the operational values from the
memory device and extrapolate from the operational values to the power saving

parameter.
14
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self-test of the conponent; and a nenory device, the

apparatus to store the power saving paraneter to the
worowrog7idevi ce. 2 1. The apparatus of clai m 15pcniusemsni7es4

the multiplexing logic is to determ ne a control val ue

for the power saving paranmeter and apply the control

value to the voltage regulator to reduce the voltage

22. The apparatus of claim15, wherein the power

savig d t RARERG: entering an

of féd;t a?@%g%@%ﬁé&p%ﬂaeélﬂgzei @gth%gr arret'ggf' is to include

a rbsi Iogie sosheaswabl thevpdwagsaving. parametppin @cgerdgnce with a

claim 15, wherein the power saving event is to include
selfttret @IIRBFIBMONEAThg an idle state and the power

sav% g%gfi’&g?&g;ﬁié the a%@aﬂdﬁ% 1i8tofe tHbOWET Spengipasarabter to the

vol apparatus of claim15, wherein the
mempp@adavigs. is to nodify the power saving paraneter

based on a deterioration of the conponent. 25. A

system conprising: a power supply subsystem a central

pr Ofﬁssime WHdarGBU cRiifh a5V alfigrein ftieguhattipiexing fbgid is to
to the power "'supply subsystem and the CPU, the volt ge
deteeninkeas @ontral/ valyesfot dne Pomesrsavint parameate sne ggplyatg control

fr t he vaol t age, r egul t U and reduce the
val%fq_ V%?&&JegH'aéO'g@v@Bé%wen‘é&% ameter that is
dedi cated to the CPU. 26. The system of claim 25,

wherein the CPU includes multiplexi nglfl ogic to recej vet is t
a nR.i fiThe iappacatug goslaim skiyiwigerein e Hnyvel favdnd Jygnt I1s 10

o6 Tos SPHKPR PR ELa DS e v, S8y patdmeter s to
inciu@@!aiﬁﬁﬁnﬁlmmaﬂﬂk/,ohagé.he CPU to receive the power

saving paraneter from either a manufacturing process,
a basic input/output system (Bl OS) process or an

ope_%gn_ti n‘ghéya}ﬁ)%%ﬂgr&c&%ﬁn PRy H SRR IR HwdrCsa event is to
pr ocCe€ss and Oore the power saving parameter to the )
incheletthg cdenparent entering an idle state and the power saving parameter is to

include a minimum operational voltage.

24. The apparatus of claim 15, wherein the apparatus is to modify the

power saving parameter based on a deterioration of the component.

25. A system comprising:

a power supply subsystem;

a central processing unit (CPU); and

a voltage regulator coupled to the power supply subsystem and the CPU,
the voltage regulator having a controller to apply a core voltage from the voltage
regulator to the CPU and reduce the voltage based on a power saving parameter
that is dedicated to the CPU.

26. The system of claim 25, wherein the CPU includes multiplexing logic
to receive a notification of a power saving event and select the power saving

parameter based on the notification.
15
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28. The system of claim 26, wherein the CPU further

i ncludes calculation logic to cal culate the power
weavierng7i3ar anet er based on one or nore operati BAAIUS2005/017654

val ues. 29. The system of claim 28, further including

a menory device, the CPU to receive the operational

values fromat | ease one of a manufacturing process, a

basi ¢ i nput/output system (Bl OS) process or an

opeyAti ng, %;?éstgm Sf cﬁﬁ?ﬁ o8, WARRSIn R8P RIHher Gclid®s a memory

process, an ore the operational values to the )
devicayothe dEPLLeto trieeeival dhé appwer | egviogt parametasy drameeither a

TR Ao, L S TR 580 0% e o =
opﬁ?ﬁféh%%ﬁgﬁn??ﬁgféfed B8werl Basagdrasnto{OS!RVMNp8eesshandi store the

includes: test logic to neasure the

povogresavingopatameteutssthenmaowoy deviee. with a sel f-test of
the CPU;, and a nenory device, the CPU to store the
operational values to the nenory device, the

calggll atign bpabm 6T oRdini €26 iiitrereiperthti GRU Vadthers includes
fromthe_nenori/ devi ce and extrapol at e frcimtEe
calagetion lagialto walawaietthetpawgios@ving Raratgeiear €PN 0ge4or more

Th of claim 26, wherein the CPU further
opqrgﬁgrﬁ%ygﬁasest | ogic to neasure the power saving

parameter in accordance with a self-test of the CPU,
and a nenory device, the CPU to, store the power, savi Eﬁ‘? CPU

par2fret efhe Gystaen aedaiy 2elHriier B3ClUCGRG TR HEVIGe;
to éﬁ%iv\@’ﬂﬁé edgr%ro I tvgfh\gsgfﬂocrﬁ;’ﬁriéaéesoﬁé of BChnHAafddR®irg brocess, a

ering e power saving paraneter

badi6 inputioutputdsystermi(Bl@Binpsaceissi oradr operstinggzystap-dimeéed power
system of _c¢clajm 26, wherein th ower .savin tylS

mapgoement @ Srb) sses et and ol te PEStRel JAESHE the"memory

deﬁ%e?@%b@gt@ﬁrl 18" reltifeViPtHe6p&idtiofalnalued from the memory
operational voltage. 34. A nethod conpri sing: _

device and extrapolate from the operational values to the power saving

parameter.

30. The system of claim 28, wherein the CPU further includes:

test logic to measure the operational values_in accordance with a self-test
of the CPU; and

a memory device, the CPU to store the operational values to the memory
device, the calculation logic to retrieve the operational values from the memory
device and extrapolate from the operational values to the power saving

parameter.

31. The system of claim 26, wherein the CPU further includes:

test logic to measure the power saving parameter in accordance with a
self-test of the CPU; and

a memory device, the CPU to store the power saving parameter to the

memory device.
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receiving a power saving paraneter fromeither a

manuf acturing process, a basic input/output system
WOBM@B)713p 0oCcess or an operating system direct eBCPWSR005/017654

managenent (OS-PM process; storing the power saving

paraneter to a nmenory device; applying a voltage from

a vol tagre regul ator to a conponent of a coraputi n

sySem IheceysiemgohCladni 26, HPreN HPWEr AN} gggpﬂbs to include
tne &0 e BF, 8 ERUherBuLag saRhg By EmAer s 1 Mclude 2
minPAWersustaihaglepaitager er; and appl yi ng the control val ue

to the voltage regulator to reduce the voltage based

on the power saving paraneter, the power saving

parget ' i dog 0 iBO indhevent is t
.rret“ﬁ')rg gllfrhegl%glg%ng}q gﬁgﬁeiz% P’@?ﬁ?‘@i E‘gp{pﬁ;gie gotgﬁl?%at ieonn ® 0
includie | thd eGP enteringgan idlst state andthePoweas sdipG matameter is to

. entering an off state, the power saving paraneter
'nCIPﬁ%IaJBN%&“H‘ ?rﬁ"?ﬁaﬁﬁﬂ?‘s ®3Fnabl e vol tage. 36. The

met hod of claim 34, wherein receiving the notification
includes receiving a notification of the conponent
ent3at.i ncA arethodl eorais#g:t he power savi ng par amet er

o RSvEB 2ol BAT-ERE Aot SRS mifeElfing rocess
basP Mptit/Bdtsut &95RnY PBIGEEpidtess & T eperating esysterg-direicted power
management (OS-PM) process;

storing the power saving parameter to a memory device;

applying a voltage from a voltage regulator to a component of a computing
system;

receiving a notification of a power saving event;

selecting the power saving parameter based on the notification;

determining a control value for the power saving parameter, and

applying the control value to the voltage regulator to reduce the voltage
based on the power saving parameter, the power saving parameter being

dedicated to the component.

35. The method of claim 34, wherein receiving the notification includes
receiving a notification of the component entering an off state, the power saving

parameter including a minimum sustainable voltage.

36. The method of claim 34, wherein receiving the notification includes
receiving a notification of the component entering an idle state, the power saving

parameter including a minimum operational voltage.

37. The method of claim 34, wherein the applying includes applying a

core voltage to a central processing unit.
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