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WD 2004/ 095246 PCT/ US2004/ 003351 SYSTEM AND METHOD OF
MESSAGE- BASED PONER MANAGEMENT 5 BACKGROUND OF THE

WO DMERT2@N | n conmputers and ot her el ectroni c SPET/BRE04/003351
and devices, there may be a need to informa Power
Managenent Controller (PMC) about a Power Managenent
Event (PME) that 10 nmay require attention. A PME may
occur, for exanple, when a user presses a key on a
keyboard or noves a nouse, in order to "wake up" a
CSYSPERT AND METPHGD OF MESSAGESPASEDAEOWER MANAGEMENT
power - savi ng node. Another exanple of a PME is
receiving an inconmng transni ssion by a nodemor a
facsim | e oper BACKGROYND OFF THE BFVBRNTIGMANd- by"
node. 15 Applications and devi ces based on PME-rel ated
transm ssions nay be used, for exanple, in networks,

IiS@yRitsrs afl@ StHeo BleafiehibBRitdes SANPUEEIsSthei hey 889 need to inform a
communi cati ons devices, cellular devices, and

PowvehMispessananh ContieHare MC) poput ax BenyeteManagqmaend dyept (PME) that
N ¢ td t

SRR B PR e PRLR PO Bl PSP RARA oy on

kéybansinor$sv@s a BéuseMn @idgral“siakeiup’t atesipbigr ovih higpiter from “sleep

Peri pheral Conponent |nterconnect (PCl evi ces .may .
mRde’ nak GRNCIAFRY IO a@l@%im}q wﬁa tl’)l\{lg 1§ TgAQEYing gp incoming
) . t 5 : | i“ M. I g
R R e o e T R b apnd bymode

software may performa network scan to |ocate the

orj.gi.natin evice, or devi : ,. act ual
AP B OFGESS BReds B -ielitel GERIFIRGS SeY dhfs tsed, for
eXEY1E, ah hetwbrkf) QEHRFTH ARt dp ¥ dSAEH 1A R SerS v irk IRbScommunications

devi ces and/or acroSs nultiple data buses. As a
dewaeng) teellule deviges.ehued dugh-spead nintestamsctsf ferehample, (ags Ethernet

are.rout ed separat el. esulting in_.decreased system.
ol BigreSPHc PRYSURH Bl & SO Mg CSRBRATEI Ry Teveipt of @
prRAS AMRtwdM 2R 8Ra246 PCT/ US2004/ 003351 BRI EF

DESCRI PTI ON OF THE DRAW NGS The subject matter

regarded as the invention is particularly pointed out

. A | .

P LAY L TE e RO AL PO Revices may
be merged and routed as a single input to a PMC, for example, by tying together

communication wires, e.g., in a “wired-OR” configuration. ~Power management
software. may perform a network scan to locate the originating device or devices.
However, actual implementations, for example, some operating systems, may fail in
performing the scan across multiple devices and/or across multiple data buses. As a
result, the PME-related transmissions of each PCI bus are routed separately, resulting in

decreased system efficiency, increased pin count and compatibility problems.
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5 to organi zati on and nmethod of operation, together

with features and advant ages thereof, nay best be
wanaenseod by reference to the foll owi ng det aP¢BUS2004/003351

description when read w th the acconpani ed draw ngs

in which: FIG 1 is a schematic illustration of a

conmmuni cat i JARIGEDASGRIFEON QBT EHE DRAWINGS

nessage- based power nanagenent systemin accordance

wi th exenplary enbodi nents of the present invention;
THY Sabjétt insat@r sedaedudt dscthi|lioveritiantis gepicotarlygpeanted out and distinctly

nessage- based power enment, .nmet ho cor dance
CloeH B pPa Ry g RASHPRER TS S&F"lﬁﬁ%uoﬁlr R VR GEnrBRer. both a
toa&pﬁil%oh%n& m&l%&Wétﬁﬁt kdg%t et Wfth%at@res and advantages thereof,

nmuni cat i ons net IS a schematic
mfajl (estHzr tndbespoat by gefaremes sadles frlowdng dweiedndnsayiptientwhen read

i n.accordance h exenpl ary enbodi nents of
W{Tﬁglepa}cﬁ%r@mm?dzﬂfféﬁ’fl?%ﬁnwgb ‘ied to a non-conmunicative
link of a comrunications network; 20 FIG 4 is a
schematic flowchart depicting a handshake oper atj on
Flghi this naySCbem%Iyedllwraaon cefmau AP BEIURISABOTe DERSYAEK mCOl’POTatlng a

R SELhR Re ESTE STRE SR ke 1B, PEGED apbocimens

Ofctggmbgérﬁalwegﬂgn;netv\mk i ncorporating a svvitch 25 and a
message- based power managenment systemin accordance

Wi th exenpl ary enbodi nents of the present invention;
PGy S dnishaftay HOTERE dhpip i & BlckfleBuuch, S rlaiddoment method
inph&dediincd withekanplanhieatbodimyenite ofishel presenbimjventon,oapplied to a
with the 30 conmunications netv\f?rk of FIG 5; and 2
CopmnRBIoA I BEAY ASeTIULPeRIOPE BRI FIG 7 is a

schemati ¢ conceptual diagram of various nodes of

operation of a conmunications link used in
FEarf isrcdchematid ﬂ@wehambdnpmungaa mesregerbased iowien management method,
accordance ., wth exenp a)r eggodl nts of , the present

i

iny ACROF4ANES, WiEL exemp ary fae] e Jphesent gnvention, applied to a
- %}hfnﬁhifcé{tn@erlﬁﬂ&éfaaf ddn¥m@ficatdnysbiaik.on, el ements shown

in the figures have not necessarily been drawn to
scale. For exanpl e, the dinmensions of sone

FIG. 4 is a schematic flowchart depicting a handshake operation which may be used by a

communications network according to exemplary embodiments of the present invention;

FIG. 5 is a schematic illustration of a communications network incorporating a switch
and a message-based power management system in accordance with exemplary

embodiments of the present invention;

FIG. 6 is a schematic illustration of a switch in accordance with an exemplary
embodiment of the present invention, which may be used in conjunction with the

communications network of FIG. 5; and



of the elenents nmay be exaggerated relative to other

el ements for clarity. Further, where considered
wappropRi@t e, reference nuneral s may be repeatBCI/EIING003351

the figures to indicate correspondi ng or analogous

el ements. 3 WD 2004/ 095246 PCT/ US2004/ 0033 TAl LED
FIGESCHS FaTlstM:mmcm@quEI\rﬂl@m@nﬁ diapens Ju St Rk operation of a
o : esen I n]}iﬁ{“ Iegﬁgglg%%ﬁ@ o\ﬁ G c?ﬁﬂ‘}{ﬁu&'ﬁgﬂ ﬁéﬁogy i{:rll accordance

icate e source o
WiFfP%@hlﬂlﬁSi eMIBIMenkvEhe fn%b&)t imrdtio. to 5 provide
ot her "data regarding a PME. Enbodi nents of the present
i nvention may achi eve these solutions using, e.g.,
' nts shown in the
o] R 8RA e OGS aponkt b e e
ﬁgtuf@flfalve nsenebedsahyy laiedeimm to smatd. dfor ecialnpbt thgadithensions of some

RS e Sy CON L e A COMURLE s, i
coﬁggélreh %Ap%la%r @fetfé{ceaﬁﬁﬁiﬁjabé mafbRdirdpRated &hohifl@he figures to

resent Invéntion may bring a netmork or a link
1n<i11nate camespoudingr analegpus slemeniscat i ve st at e.

Furt hernore, enbodi nents of the present invention nay
send, receive and/or process PME nessages on behal f
of certain devices, for exanple, Peripheral Conponent
I nterconnect (PCl) devices connected to a network. 15
FIG 1 is a schematic illustration of a conmunications
network 100 incorporating a nessage-based power
managenent systemin accordance wth exenpl ary
enbodi mrents of the present invention. Network 100 nay
i nclude at | east one power-controlled device 110 and
at | east one Power Managenent Controller (PMC) 120,
connected via a communication Iink 130. 20 It will be
appreci ated that the term "network" as used herein nay
i nclude any system or sub-system which includes any
conbi nati on of hardware and/or software conponents
and/ or devices and/or systens, for exanple, a
conmputer, a server, a peripheral device, and the
like. Additionally or alternatively, the term
"network” may include a wred or 25 wirel ess Loca
Area Network (LAN), an Ethernet network, a token ring
net wor k, or any
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ot her suitable type of conmmunications network. Network

100 may be inplenented, for exanple, as a systemor a
wep4syRiem e.g., a conputer, which nay inclPdEUS2004/003351

device 110, PMC 120, and link 130, as well as other

30 conponents, for exa rocesso not shown
Al ternati VBESFAILEIhHE§gﬁBIT59WD ENTIONe )

present invention, network 100 may be i mpl enent ed
using any suitable type of communicati ons network
Erhbditheht’d @y ing@edtl Dvedtdn tha) sobpctht iabkvel tbblerds WO providing a

2004/ 095246 PCT/ US2004/ 003351 De 110
mychenisma ipindicate dess RBES O fpEOWEL N\éléngggpﬁfﬁ g%ﬁ &?@H@ gid/or to
pr§\81g? é{rh%f gat% égg;égdéﬁ% a PRI E&Bs&lmeﬂﬁsstﬁﬁﬂ@ leserf iffRAldPay Achieve

ape, or any ot i tabl e device
thédaatsohmiynd eusss oeigat adbmd rme&sagmg,k videbyl tcongrohonesgages are

cotg{}glfqagaggci)%ga é]]éanHn]g?-/Chgné %’1}]‘&{ %Jg{naﬁa]?fﬁg éjva]ﬁ‘-é g %evwe and/or
ou@é?‘b mé%g%utlg QpRdrEy Qéntﬁiltlﬁés@ééésVﬁE YOonﬁﬁM‘h@cﬁedl JJQL Wparate

nclu one or nore software conponent. It w
e. gp rzieélcamd,edhamd tAdslitiemally orcdternasiviebs ' embqﬂm@rrts Of “the present
enment contral

a r" u i .
ik OB O g R PP TR8T & ety ot 8] & B effnfhflative stae
Ftt¥thSre, LRbEQMIhE btheCREstnt RIVRARSS ay A/ chel&B)and/or process
conbi nati on of hardware and/or software _componen

PMB&ﬂC&%em belillioé centpins dpviaes, efoPmzapmle, Rerphse 15 Component
ssoci th ne noted that in
Oﬁeﬁﬁ(ﬁﬁ@\ﬂ%ﬁwcfﬁggn&egsen&% n1{‘/x$eorr1 ion, PMC 120 may

[ ngl ude, f?r exanple, 15 a stand-alone unit or a

sub-unit of another de t I I .
Fléhblod Aessheroiie HESSHASERL i (RRETUTGHOTONENES. [y Tsgrporatng a
megggé 2] %%Wef M tn?%f?lﬁgﬁlt g%stexgslh ﬁgc&dé}ﬁmﬁleéxei?ﬂléﬁ?remﬁbdlments

processor, con or one or nore sub-unit
ofcthe presamimambns YWetveork 100 dndyi inclaté gt least ane powat-cangtojled device

llzbwggq% rZﬂ%) lgg% <Ihrg§l g%gq mag%fyerguﬁpgrﬁ(ﬁg V\@’ED\/EC})? oﬁ%ﬁected via a
Qﬁb%&ﬂu‘ﬂé {4 network 100. Link 130 may include,

r exanple, a wired or wireless connection, and may
be active, non-active, comunicative or

It m q%?a%%iageadt qlh[alh e S d‘ ne%WOI‘ES %S iug]eddl‘xetrealInlrnay 1n§ ulae any system or
sub-system which includes any combination of hardware and/or software components
and/or devices and/or systems, for example, a computer, a server, a peripheral device,
and the like. Additionally or alternatively, the term “network” may include a wired or
wireless Local Area Network (LAN), an Ethernet network, a token ring network, or any

other suitable type of communications network.

Network 100 may be implemented, for example, as a system or a sub-system, e.g., a
computer, which may include device 110, PMC 120, and link 130, as well as other
components, for example, a processor (not shown). Alternatively, in an exemplary
embodiment of the present invention, network 100 may be implemented using any

suitable type of communications network including device 110, PMC 120, and link 130.
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130 may be inplenented using any suitabl e conbination
of hardware and/or software to 25 establish network

w@e omei2e@t | on bet ween conponents of networ k 1BOT1/U$2004/003351
accordance with enbodi nents of the invention, a Power
Managenent Event (PME) may include, for exanple, any
event that requires system action, for exanple, action
rel a ed to po

Dexiggo bt hapdy §t \{\B o Brrg %ﬂ]?n: ﬁvéﬁﬁannggﬁg | ar ptap oF notebook

cofﬁgi{tef DL, a E)Hﬁte? %ed¥RhRr, Amdakér, BROKRE, aSlﬁda:kupE@)épdSr any other
cei’'ved in ofder to resunme operatlon of a dev

suitairle mmﬂlet maebé @&soq@@d withareteotkohROp dtis motes| tb%t;ﬂevwe 110 may
mcg‘g%@ |fP]é ﬁ%gng 2 O 04 ﬁ%xges uglglgi ;_J%S) %1%) {11{18 O&S%theyp&@hce or system.

Adé@ﬁ&ran? af am@nawélmesla@ 10 ma?mludezcﬁ;e oi\lnﬁdTe sgftwate@omponent.
present invention is not limted in this regard, the
PME massage may include data indicating the source of
t oL | « a % €ontroller” and/
i R s BRI (e Blro e Rlover bR Contsollr andlor
“pMventiwed lseh may dnctade any rsaitatde, sybiom, esubrmst@m tupat, device,
I nt er net Prot ocol address _of devi
copeliari &#4) WO%ﬁSSOfamnéZ% atii¥ &ogne lliﬁﬁlenpﬁée‘}?éi‘ﬁ%{fae apdior software

colng> %ﬂf data by which the originating device nay be
en ie accessed and/or |ocated, for exanple, data
represent| ng an indication of "Plug-and-Play nodem

| 123" or "Lase I connect e
e 3B S5 G B, DAL 00
nthhhﬂﬁleﬁ%dﬁhQ% oAt PrdsBietiifdnting, PNIE 1) @Ay dichale] fog example,

device and/or its operation and/or its properties, for
a etaadplane Uait 2or pembeminof godkr jdeyiceaes sksten. In an exemplary

e%%giﬂngrt}tl ({)]ig‘;hl%b]brteseﬁé alli]}(’)eéi%lma | %C 29,.6 Qﬁ\%r A b{: Olhﬁ)ltﬁ?&ﬁ?& | 5P example,
usiet £cBRfpuiee s¥rvet, ﬁﬁm@ﬁbmﬂd(ﬁm@ﬂeﬁ berdpoesaaior more sub-unit of a

i nvention, the data-beari ng .15 PME mfssage ¥
commutqycﬁgfstem; rA@d(lgﬁl?ﬂﬂé( ordalieanthg Ve &%MQ 20 BrpBE l&(}‘_e e or more

initiated the PME nessage, and/or data
SO%W (%ml%orh%hwe type of PVE that initiated the PME

nmessage. Th| s data may be based on a pre-defined Iist

or | ookup, tabl e of o erti s and/ or
Lipkri 3G earpinuds apeidbl Die qiirl ettt VR pgftpak 00, Link 130
l O&ireleds dMEedAL afERiEY b8 Sctdve, non-active,
mg}é\%g@t‘it %)Ir%;é %Ugﬁ]&e(?ﬁt olregct [ veermde a 20 PME fhat
cdnﬁquhnlbﬁﬂlef arrdnesonpnadessna desetilad wrdstalheseinr obddigenally, link
13% gg/}',z be 1mply glented using any suitable combination of hardware and/or software to

establish network communication between components of network 100.

In accordance with embodiments of the invention, a Power Management Event (PME)
may include, for example, any event that requires system action, for example, action
related to power management. In an exemplary embodiment of the present invention, a
PME message may include, for example, a data packet sent and/or received in order to

resume operation of a device, for example, device 110, from a low-power “sleep mode”.
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"Incom ng facsimle comuni cation", a PME of type

"User pressed a key", and the like. Such types may be
wee@4deRimed in accordance with specific desi grCT/US2004/003351

requirenents, and may include sub-types to allow nore

detailed classification of the PVE. 25 Additionally or
Upshtoecuradrico of y PNIB, davivedi Ifenaysseofl 2 dasa-peasingnf ME message to PMC

inventiqn, the data-hearing . PME : i
i e s ToER AN AP ERaT PRE il o
indMe dARdhGEatiR AREIAtdORSehaigingeg devides fpeekanpledthiensource

conjunction with the PVE, in accordance with spec'hf' C
adivep efrdaviae ildAs Enen cmbodingh ofdheinreieehddventon, Hie data may
. odi ment s, of, the present. i {.0n, : o2 4
inqioreseny ek RieBECE kel MLFALL e o Wi e o X adiconally o
altEWi ey, e PME 4036542 rhaPinciude alatzobylsuhteh thictdnigiteéing device may

content of the PVE nessage. Additionally or . o
beaensifiedt peaspsed andfnsrlopied e B @%@%ﬁ@ﬂng an indication of

“p %eg‘g r?_g]r-lgigglr?é%{{}b n?%c#)bl%ggzyr 0&%@&%&9& USRRAQAEOR3 B8 number 2”.

rrngs a processor out of "sleep
Adﬂi%k?ihllytdﬁeﬂtetﬂaﬁvehyp desBME, messegeh mayeipciude lotitts data thdgpaing the
and/ or software, nmg robe for . the. source. .addres f
origefise davice ad/ars IRoPREPYaPIT cithodPREAEY &Y Erdiple, data
re]ﬂ%?e?ﬁﬂ ah &R M of “t%ﬂééré%ﬁlfglaje G6mabithipki sdcond’, RWEOperating with
ssage on various PVEs, for exanple, on the arrival
Intefrupt ReqesteROQNOHhed dat a packet or 5 a pre-deterni ned
type of data packet, or on a change in the
comruni cati on node of link 130. Device 110 may

AGBROBIE Rdtletdagral, indiidirhb@es of ieusresdne iiEtiog e daty-bearing
store “information, for exanple, on a data packe% th}%{
PMErinessage man inelder for eyemplsd dptaiindiseieng amsepesiyeo! i PME that

. di ts of the prese ' ' i.nf '
infgBk M Byeriag 5B ORT Kbt By Ehe P, ogie Y ERAE B initated the
PMIBdAREsaBBY DBisSdAL aflay e cbaswiTonya gas-defimtdedistvior Hookup table of
device 10 110 for probing. Enmhodinents aof the pres nt
properées m/pratmesaé%\flgb@a xR EVEC R TEBHSA dayte e brovght
: L | » . | s 4 i »
R L L A
Pbié){gCgimtpﬁeqlﬁi@s ﬁmlrée{pmesﬁsiag @penaibas i by whipedeed®r,] AnRME3Of type
) ither ip an actjve sta ., .abl .
b i ool 2 b5 e b b 4907 e e e
Sidh %ég nﬁﬁ PRl REE In taB&rdddde 8RO petRfid Feflbn tr&*t?.\irements, and
pr nt i on [ink 130

e vention, 0 may be switched and/or
mayp inchrdeadb-ftymntCahiod endro détailerndessifisation ebthg FME,

Additionally or alternatively, in embodiments of the present invention, the data-bearing
PME message may include any other suitable data which may be relevant to the PME
and/or to operations that need to be performed in conjunction with the PME, in

accordance with specific implementations and/or design requirements.

In embodiments of the present invention, PMC 120 may receive the PME message and
probe the originating device, e.g., device 110, in accordance with the content of the PME

message. Additionally or alternatively, other predefined tasks may be performed; for
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e.g., link 130 may be brought from C-node to NC-node,
or vice versa. 20 A NG node may be defined as a node
WO poowld2le t he conmuni cation channel of [ink 13BCT/US2004/003351
di sabl ed, e.g., when Iink 130 is not supplied with
power and/or a clock signal that nmay be essential for
exanpieLifiPM4C 120 bmgs atprenssor ot ek “skegp moge! nibga theprocessor, which

ac C f
O]1r a% B@fgl Wt}rgsogtﬁv mcﬁ%ar%r e;grglla%l Po% tﬁéﬁﬁgﬁ@é n%%cgc\—!s%rl}f'dg%ce 110.
It B\H%'Eed| thaklﬁnJe%Q)odirﬁerb@bhthte tpeesanmmdaltmd déiee NOD magemtla‘g a PME

described in detail 25 bel ow. Refer S nQw
m@ls@ﬁ ongVappes PMESy\qu ekampleonsthg @prgal e Eﬁ,\éq‘gg]npnec{rgata packet or

tin S
T G R S
138nV1951¢1b@ $ %] 0 angw tcﬁﬂ?]lh(hdﬁﬁtm]r lafdfititinh eboli the RMIE, japd impay store
- node e 30 nethod may begjn, |d|caeda

inforatiqin deor KPS, GECd flgta Rglket ggaéﬁﬁql%ed g?m ¢ molg(e Ofﬁ@’l%clﬂltla’[ed
¥nt O f P IRvERYALE SnfbdRatiSatlon e dNgH may b
the?ﬁ%%aggodﬁ% ? ﬁ%glsrfvedﬂ%/g PMC 120, a}as | I’?dl cat ed e
inéltiddd iaake PBIE mlé’bﬂa“gé,md/rmmagrhatseorechm a Thewpre 0ec IRyt device

PCT/ US2004/ 003351 originating device, e.g., device

L1PHer prebingndi cat ed at bl ock 240. As described above,

such probing may be perfornmed to obtain additional

informati on about the PME, which nmay be stored in
Exdbodiments 1@€ s Qrsersnaiveytion aAreeAessHberbhereinfing fhe context of two

ti di
BRI AL B0 3, R i R, ) o
Néﬁl@oﬁﬁﬁﬁrﬁ‘éﬁtw@ ivdreRMmoTe S SATEmodE diayebeadytined aE’MﬁhchOn which

may up" a processor, which may probe deyic
lignBO is btﬂaﬁrnn alaa@n@ts&t@, s abIMD FREIST IR, P ?f’é’é‘éké)? biifig bfought

5 S 3 R B oA oo,

llﬂ@?wﬁﬁylﬁe @Vitdh?d lelmg cﬂ:ﬁve‘mdsfmmlcerrtqdarte MEsnale, of Nig versa,
a fax and/or a fax/podem and/ o pr.ocessor receivin
c. nbink {3 hmeIbs SO EY e T (O NC BRESAT IS EER rode”
and/ or may process the transmission. It is noted that
using link 130 in G node, a PME nessage may_ be
AtN(aﬁﬁdd%rmze}dbé definedde i medelibGvttich mOmmumgatmg chenel of link 130
nmet hod of FI G

ot h oSy tabl e
sebieton e WPk s DO TS AR 54 ST LSS T R bish sl tht mey
be essential for communicative operation of link 130. Methods in accordance with
embodiments of the present invention may include sending and/or receiving PME

messages over link 130, in both the C-mode and the NC-mode, as described in detail

below.

Reference is now made also to FIG. 2, which is a schematic flowchart depicting a
message-based power management method in accordance with exemplary embodiments
of the present invention, applied to network 100 when link 130 is in C-mode. The
method may begin, as indicated at block 210, when a PME occurs, for example, at
device 110. A PME message may be sent from device 110, as indicated at block 220,
and received by PMC 120, as indicated at block 230. PMC 120 may probe the
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15 Reference is now nade to FIG 3, which is a

schematic flowchart depicting a nessage-based power
woremagesrent net hod in accordance with exenpl arBCT/US2004/003351

enbodi nrents of the present invention, applied to

network 100 when link 130 is in NC-node. The nethod
origatibe device, as. i destice dtl O dasaindishtod ket Block 2¢hefs desmpibed above, such

occurs, for exa e, at .device 110, i .ndi )
prilio koo 3 PeBOREL A e gL AR PG e may
be%ﬁﬁﬁiﬂﬁﬁgkkqlgyﬁtch link 130 from NC- node to C- node.

Such notification or signaling may be out-of-band,

h. g_. , ushng_ a pr(ﬁdefi ned signal transferred via a

edi cated wi.re. that .cenn devy] 1 I

Origar Y’pﬁ%\leflﬁlf*’og’ﬁm&‘? foaie r%%‘%%t Yo b, Mool o Bitic 250,
adéitﬁﬂ@l: th}d gﬁf@%/bé)perf@ni@.a Afl acdordance iwhthoig lohtentkof1tBe PMIo message.

exanpl e, ransm tting energy 25 thrqugh the Iink i
FoasisandnBbIGHL 2 TTI VKBS S ke th SRRy PR A e 0 and

LN t : L Sd .
oy AP p gy PR RBLos R B 80 Sl o0 1o
exBin@la@E @bodisndnn of ¢lat prbsait ihvention3if5he [NME mSBageais #eincoming

tched f NC- - [ [
RS T 124 TEe T R e s

f - - 3 i i f ol
tra rsf?lFQ Jg]ﬁ e bRduglt SRIZsISHE holdBt hd/EiNinkP PrébRYs the transmission.
R e, ore eleal1 l e, PI\/E: 120 restoring g;@cr)ck and/ or

Tt poweted tthatl usiig 180.136 W 2081/ 6 BMEemPSTLLSRY0RY tosgerred from
A. PNE nes .be t f i . .
oS PO R 5 MO BRY 55 988 g o i

ackOdb RN GEh ahbédifekisdPthe fidenl Aledn. Pr obe the

originating device, e.gd., device 110, as indicated at
bl ock 340, to obtain additional information about the

5. PME stored in,devi 0 tiona hndi I
ReeBFodk 50 ARG 1 96t SR Sod sremsBs, IPRLERt Repicing a
m@rr%agcef)is@ﬂ et ﬂlaﬂ@gélii{eﬂﬁﬁﬁﬂlow ih cédréarme vitnéxemiplaryenitiddiments

ssage, for _exanple, the PNME . '
o B s b oo b Tl A N node. The

L hcom ANSM 5SS Lo i L d
0TS RETD LR e g ke e peagiteampl,
ddiycediadi s ihdRatebyit Blook B2, ddeice dé0 anayanatifp oesignal PMC 120 on the

associated 10 with k 100, d by. Y .
nagdito aBHER Hak dab T Biods & Litae B cSiipRbifiEatp s of Senaling may

be out-of-band, i.e., using a predefined signal transferred via a dedicated wire that

o

connects device 110 with PMC 120. Additionally or alternatively, such notification or
signaling may be in-band, i.e., through link 130, for example, by transmitting energy
through the link in accordance with PCI Express Specification as described in section
4324 (Beacon), Revision 1.0, July 22, 2002, and/or using any other suitable

transmission protocol.

As indicated at block 315, link 130 may be switched from NC-mode to C-mode. An
intervention of PMC 120 may be required in order to switch link 130 from NC-mode to
C-mode. Such intervention may include, for example, PMC 120 restoring clock and/or

power to link 130.
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conponents. It is noted that using Iink 130 in

NC- node, a PME nessage nmay be transferred from device
wa1@4pes2RVC 120, for exanple, after |ink 130 iBCT/US2004/003351

switched from NC-nobde to Cnode. 15 In enbodi nents of

the present invention, it may be desired to switch

link 130 from C-node into NC-node, for exanple, in

oﬁ@ésg?@%%‘%ﬁ el%??mr dur Iongdlc%d[ a%é’l%rffggé'and received

byei‘mllﬁo a% 1n<|i‘i@£’t€§ hekRck 3‘303 I BRYICoO (D elapgrsbeditiei @piddtihg device,
whi ch operation may be perforned.i

e. g\c dcmdfathl:(é eimmﬁwate@ra@@lmkrfé@ i @b@@bﬂddw% d&@ﬁfg{l‘l’ﬂ@ about the
Plﬁﬁes 8%505 e}(,,%%t lolg dé%saolﬂgltl Srﬂlﬁ{ ?ﬁed % lﬁgck; o 8&&3%&1 tasks and/or

evi ce

oﬁMﬁoﬁ? %a}r%epﬁ&ﬁﬁmed ifh @écdiwﬂ%ﬂﬂf@ deith fh@rcoﬁmtrpf the PM{Fainkssage, for
devi ce O to "arm' its S|gnal-%enera g circ

exgaple, it BMFamewsperc sy icAnigreisairattionh apypr €9 ik aﬁ%mgffessmg of
anpmgo}n nt%ﬂs}{n for@! é\f‘%mnﬁiﬁl'g%%l Ktaﬁkyanc%‘ib%ﬁﬁﬁs%ﬁf bd Berformed,

resen | nven 1 on, e operat’lon may
fok ediraple by El\/ﬁe\nm@y ddAceahtl), duy d2ivihet Aovich at ammeassor associated

nggl/gﬁ?y{gﬂgl,ﬁ{)? l@@?@iﬂ?ﬁ%&é}ﬂgﬂbe Slﬂgggn ed o / oL gh%are component or

@O%Ieht@bl R:is R Baf ﬁ&hgllﬂﬂ@%mﬁn INC-ide, aqFMEr fhessage may be
erence i s now made to 4, which is a schematrc

trédsfanredafrdm diepice tlil 6 go ?M@\d@@hﬁk exaoplss aft¢rolinlnh3¢ ks siajched from
'Ng iswég¥§)etmork 100 according to exenplary
30 the present invention. PMC 120 nay
send a "turn-off' nessage to device 110 and/or to all

devi ces connected to PMC 120, as indicated at bl ock
Imm@boihewntseofltix@ presgnt Benien, it meay" b deriishito spEkdigbgk 130 from

ettt o Blendp D55 As 38 M0 BEb Pob e, BB e 10

é%ﬁfd@r Svithede Rl 80 ROV -ni&lwmay indsded, foli exxmede,ad “handshake”
block 430. vice 110 ma send to

opreiinbesuiger deviseddAad BMG ﬂa%‘i’»c‘é{hlég 0&’9%‘10821}3%&96 performed in
accchEt {, Eith gb%deﬁ' d P@Q@dl {h%u%lﬁ tﬁﬁgﬁe&hﬁﬁ%@ﬁtlon is not limited in

i on, severa ssages may be
thaC feighid), dHecihndstdke bpeRtige daalyyalkmedmicmbIrOearidNreﬁ’Mé?dl%& t prepare

unit, and_ may be rou d an r sent, by .such one.or . .
Ear e TR SREERE, GO VRl 1030 S R B EeRGRAng cirouts or
oftk L geRal clo 195r rgga{raﬁb'h ?orrf%’dldc tethvhP T RalitioRMEy &2QltéraMtively, in

recelve ac ment rressages from
embodiments of the present invention, the handshake operation may indicate to device
110 and/or PMC 120 that power and/or clock is about to be suspended and/or removed,
and/or that sending a PME message may become unreliable, from a certain point in time

onward.

Reference is now made to FIG. 4, which is a schematic flowchart depicting a handshake
operation which may be used by network 100 according to exemplary embodiments of
the present invention. PMC 120 may send a “turn-off” message to device 110 and/or to
all devices connected to PMC 120, as indicated at block 410. Device 110 may receive

the “turn-off” message, as indicated at block 420, and may perform suitable preparation
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several or all devices connected to PMC 120, as
i ndi cated at bl ock 450. Additionally or
w@bdoenyRagé vel y, PMC 120 may switch |ink 130 anedDUS2004/003351
other |links of network 100 into NC-npbde, as indicated
at bl ock 460. 10 In enbodi ments of the present
tadkB befire @ivck andac lpovet eclgoreaht asnadwaigd at dcki3elevige 110 may

110 to PMC 120 also tri “fl.ush/ t,i .
o BTN S Bt S s BRI s noed
thie B %ﬁgocﬁ%nmﬁg Sfeschtl inkéntdA! Sfhetdl abkndvileshot meRbges may

of the present invention, for exanple, enbodinents

bet fratmmtagedopel et meiged duyc onelan swreintarnmdiate mngy gad Mgy be routed

rul es, .an acknow edgment nessage. 4N ..
St o e I O S AR G PGy s itk ARYF orinal
foRNE J78S 5 3eRBfFEibrhea CPVPMR 1Ay Rickiee atkngvdedgmersmikdssages from
clock renmoval . In enbodi nents of the

severakent 4lbdeviess cannastsdl te ddhe Ag0, %gglé;@t@g %ﬁglggllg 450. Additionally or

SBERFA RN o5, 0 s, PYESTREONE 48, B e oo
NOoshbdy aenudidard aPbockessages and may not 20 bypass

such earlier PME nessages. It is noted that in
enbodi nents of the present invention, link 130 may be

InShb R dnt 0P e ?%:sg{a?ggvén‘ﬁo&' AP H8moRedbh et Yr%rs%%e sfefr%tr by device

exanpl e, usi ng nmessagi hg and/ or out - of - band
| e PAGCrGO idyealsiesivagi mflphdopemtionfy dadidrGWIE negssages, thereby

torRi N A PREURE SIS BERSERE (L G by SBaTTeR of th
pfﬁ%é’ 12 Q})V?H%orgttﬁﬁéxa?ﬁﬂlé, IOt €t thB opfhad Gh Agcdrbigce with PCI

peration of link 130. In enbodi ments_of the .
ordesseniles, av eplricyrledgresns madssapvEnae be Agldsinypup behind earlier PME

recei ve MC 120 f sever al Vi S .
B Mo A R TP oHEXLASIMC 1 aripp o pover
anmtPor" @Y imdIal. abineerhibodiierite okl pres@it doessionLue neltnowledgment

concurrent PME messages, and thus PMC 120 may be

mssegethat ¢s ‘gemesped orhilegons: er B9re PHME nfssasrrad s gunmunicated
To. avoi d ' o ' .
R YR B BB BB Pk RSBIER SR ey o
by3fii28 2adier PUIE &SRAPH. 003351  devi ce 110, may
periodically re-send a certain PVME nessage to PMC 120,
until receiving an acknow edgnent nessage from PMC

1t38Q0ttd Mat LENPOENTRRSA9Re RS &R Rntion, link 130 may be switched from

NC-mode to C-mode, or vice versa, for example, using in-band messaging and/or
out-of-band messaging. The messaging protocol may follow, for example, the PCI
Express specification published by PCI Special Interest Group (PCI-SIG) in July 2002,

or using any other suitable protocol for changing the mode of operation of link 130.

In embodiments of the present invention, several PME messages may be received by
PMC 120 from several devices substantially simultaneously. In such a case, PMC 120
may not be able to store and/or process several concurrent PME messages, and thus
PMC 120 may be forced to “drop” or ignore some of the PME messages. To avoid this

problem, in embodiments of the present invention, communicating devices, for example,

10
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recei ved and/ or processed. 5 Reference is now nade to

FIG 7, which schematically illustrates a conceptual
wale@ghginue of various nodes of operation of a PCT/US2004/003351
communi cations link, for exanple, link 130 of FIG 1

used in conjunction with a conmuni cations network in )
dexvixeot Hanmey vietiodrbymeseyd aentrtain ViEs mspsagpeto PMC 120, until

invention It will be appreci t I
reptige ain g oo e Eement e SRBL FORAMG o Thet F FOQE SRR s been
re@éleaxf_’ﬂV&ﬁr&@%se@t her nodes and/or sequences 10 of

operation of comunication links are also within the

scope (cj)f enbodi ments of the invention. Reference is

now made to Fl [ ' i Gy ' .

RO R R i lh B Rag ATl Kb dagram
oft R@Bhs avdePdEoFRATA0E: P enamahicagorsvinke for58@mphe lmk 189 of FIG.
nmessage- based power managenent system.i n accordanc

LR 1B R ERBREIY BHB U HTBRTEICHOnS HIE b BCCpRTR OH, exemplary
u .
S5t BB AL ARG RO 08 e 8tlecpog B o
Flaég ib ehcﬁz(gnfw cemdnstoatswiptrios&3mlpyant dlsat o8 maies adipt sequences
S may be connect ed PMC 520 by. |ink 525,.20 P
o e I okt B Aoyt e S50t ERb{ginepts of the
in%ﬁ‘t'o?i.e connected and/or nmay operate in accordance

W th one or nore PCl specification. PCl device 510 may
initiate a PME by sending a PVME signal to PMC 520,

however, PCl deyi 0.may. not, be. abl i ¥ 0 oot
RBHFOR AN MaSeH Ik Sor s prcte i GRbSrdnel dofbcarions
n&WBRdispe rlh@orﬁ«ﬁraﬁﬂ% AP e5E Hhe | PMENineSage-ghdraingd SQiteiR 30 and a

be used to connect PCI device 25 510 to network 550 )
meprdgobased PONMEr BRDAZARRNL SHSteR 18 Aceasgaiog vith axaRpl A rplediments

nessages on f . [ :
bR AR ERaT Ry BTk 578 bl dho HER MG R E A1 B PO device
5 m&mtem ?ﬁkf PM’% 521% eBeNievitw/ &I inay be @aofidetesl tgrsaitchdP0 by bus
originate from evice 30 510 and be received
5By asdewieh 5Xbmay be cennssisido PN aed B%Bn%ggg Swi tch 530
may send a PME nessage to PMC 520 on behal f of PCl
devi ce 510. The data contained in the PVME nessage nay
PCildatité §1®maydaelude, Hoexaxpepiny, deRGle whichgrayshe camitcsd and/or
bus 515 to 11 WD 20%4/ 095246 P fUSZO 4/.0

may operate in accordance with one or more Speci 1cat108.3% device 510 may
initiate a PME by sending a PME signal to PMC 520, however, PCI device 510 may not

be able to inform PMC 520 about the origin of the PME. In accordance with

embodiments of the present invention, switch 530 may be used to connect PCI device
510 to network 550 and/or to PMC 520, and to send, receive and/or process PME
messages on behalf of PCI device 510 and/or on behalf other devices connected to

switch 530.

In an embodiment of the present invention, a PME signal may originate from PCI device
510, and may be received by switch 530, for example, using bus 515. Switch 530 may
send a PME message to PMC 520 on behalf of PCI device 510. The data contained in
the PME message may identify or locate, for example, PCI device 510 and/or bus 515 to

11
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whi ch PCl device 510 is connected. Additionally or
al ternatively, power managenent software may be used
wa ooopiogdaes bus 515 which was identified by the RNMEUS2004/003351
message sent by switch 530, to identify a property
(e.g., an identification code) of the device, for
thhrﬁﬂleleVR@Iﬂ@el\?lC@en@l@l Atditionallygemaltesentively, pmer management

%I%}I{a}’t é{seéﬂvﬁ Pro‘% %)ggg:lrgmh%%xe\gfggy e{f 2 1§c?fe}gtl§ekPMEeﬂe§nge sent

bf GREEK BGY, tof WehRty, a PisKeetyS(e.odit identifientibnacslledrof the device, for
recei ve a PVE nessage on behal f of one or nore

extonpile #CLeevige B Qi osizinpisddhe PMIESERZS, which may not

be able by thenselves to performsuch tasks, entirely

or in accordance with desired requirenents or formats.

Tt ¥l Addippieoiasdd by sersastskilled in thelayt, thatrsvetdhoibOmeay be osed to create,

t he resent tch 530 dt
cangiud forag PR, il s PR ST TLE eRRle o fspelf of one
om&%a&%mes HChbARich bPEeveft ABPLE, WiScICAR ?/ @bt b&abiMby themselves to

nmessage 1nhto a certain format, protoco
pafuemi ﬁmahatasm entifedyliori mn@bblylame azllthedersa'@d \I@tﬂlyrenﬁmst eh formats.

d,
Adaerheor A RirebpiESRBetayR CEpERR T o0, iy 530 mey
bd AsePlol douRNH-BlcaeORY. céhskactPive/dre s Tagheat NP RIFS Biegdagh, éﬁMi as, for

nessages, to copy and/or store PME nessages for
exammpor tar sonaeid/20 PME mgssage rinioes icorain dormptygrotgeolt ¢ specification.

rform ot her desired S
Aﬁgg@g@g} gt a&fr{lﬁtwe&, esiy\gfc%é@ l%ﬁz g)gg%tgg de L gx%u%gn 2 #Ml?nerge several
PRIE SleBabésvidtd/one BMIE ©Bssag@lon®yelab PVEEthebaged, eatglit and/or copy a
and/ or convert a a PME nessages. Additi onal
PME mqsgﬂgpvlmo), sevgwlt]%l‘ﬂEmssp@gﬁ ,yé,cpﬁy @neE storg kPﬁ\/IE messages for
descri
teg&o\;\aﬁ;g %8\9/ POC éeteffﬁ g%ﬁ%cfs\é\érf;t% o Qo 1&1 ﬁtggp%é\sh@g taﬁks associated
wethn® PME ahdsbageest withr smtvanab [PME) rmesp@es fiAdditiomaly boelternatively,

exa between a d t hat d
S RATEL m BSAYESD 2 okl S LDt OSSR ot SEDE oty o
a%&ﬁ&f\g:ﬁn GSitth 93 0FGhy E?éﬂif)ﬁﬁ She %e@%: igbdceiBtd ABove? Hhile switch 530 is
ée I's now nad 6, whi

efere , chis a
comfeer@t batwedrd dsticed itiat qfersae FiNEaccng@sa@ev@eﬁher spinggor different

P Bl SFE ARG R B e

L% edific AR MRCHI Qi that REEMRE KinSRRoRfancé Ivdth PCI Express
WItC 8 90 may include, for exanple, bus 640, bus 650,

siresfic@B0n. bus 670, bridge 610, bridge 620, and bridge
630. Switch 690 nay receive a PME signal froma

Reference is now made also to FIG. 6, which is a schematic illustration of a PME
message-generating switch 690 in accordance with an exemplary embodiment of the
present invention, which may be used, for example, in conjunction with network 550 of
FIG. 5. Switch 690 may include, for example, bus 640, bus 650, bus 660, bus 670,
bridge 610, bridge 620, and bridge 630. Switch 690 may receive a PME signal from a
PCI device 601 connected to bus 640, and may output a PME message to another device

or to a PMC connected to bus 670.

12
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30 PCI device 601 connected to bus 640, and may out put
a PME nessage to another device or to a PMC connected
W 20080952660. 12 WO 2004/ 095246 PCT/ US2004/ 0033BAT/U$1004/003351
shoul d be appreciated that the schematic illustration
of FIG 6 is only an exenplary enbodinent of a swtch
Tt ishowdd be ragpreciatad thht te ssbpeatic idbstrationmfddentt isrmndnen sxemplary

nd.that _ ot her .i npl enent at.i,ons of a Ltc ri
cr PRI Y aF SRS drith A pepegt o ik pffientfabiffon, and hat
otRGORB IR ertBfonR o 2eRtitdhN BB d, @Bntrdilert M and/ér Dt lace bleo within
appreci ated that enbodi ments of 5 switch 690 nay )
the nesdpe o thefoesenk vphtéon. Fambey, i shpuld bergppresiated that embodiments of
cessors .andior. other . c S (] .
slsa g 0000 doD serarFofe g Shs. iffers: RNRLsor® adlor other
cIniPIneAE Thattshehs),d.g., tfaelteasirdaiceatimedi dpecific implementations or
requirenents or functionalities. |.n an enbodi ment of
totageornmoéate Fpasifipicqdigementoor HnrtiRe'iBee and/ or bri dge
630 may 10 include, for exanple, any suitable
Poi nt-to-Point (P2P) bridge which may be used for
InC oM REdbimgEnd &fi the Snvanione btidge 6 h&t twiddes2Gadd/or bridge 630 may

inghig ciob e8mpids A GU0S PEgbto-Poist BEE) died g megrgbe used for
ccﬁﬁ%ctir%c kA2 onné&ir%a%@vo.&l&t SRl 8afkRinge bl Balween various
ata ous, V\?” C may e

used for connecting devices
foamelisamdtor anstbenls.i Mysdd0abus 670, dusep) and/er bes 6B%snay include any

o3BTl 85 8 58 U RSB 0 gevis

GlsBring Qafdl FSiOSaf3h, 2RGT KGO BPsh beeneslaryeahiesilithent of the
e fling 2 K dé‘?’? 610, 620 and 630n¢1?ray

be
presem énteation,dbus ($0aTay bopenngetedde brides, P2 bus §iv0dnanps gonnected

P ERD oB-CoREI0FE) S LR g1 8% o 60

nkg@g@ﬁ@kk@gta@déevorouted using bus 640 to bridge
620. Bridge 620 may receive the PME signal, and may
create a PVME nessage based on the source, e.g.,

i dentity,,.]. i . ;
O Bk M CE BB PO GBLERE i B e o8 40, B
dexenpd Bmayeehd di VAL sigfal twidclp ey et trarisferedt andror thried gising bus

6285 T O3B, e R TSRO A B S Rl o P

oYy, ke, 8061 65 R, U, S i obme v
ofip@adhg thenPVEr sipmd! (Siesificbliyg rin datexemplary embodiment of the present
invention, bridge 620 may construct a PME message which indicates that PCI device
601 is the originating device that sent the PME signal, and/or that a device connected to
bus 640 is the originating device that sent the PME signal, and/or includes other data
describing the PME and/or PCI device 601 and/or bus 640. Bridge 620 may send the

PME message using bus 670.
The PME message may be routed using bus 670, and may reach another device

connected to bus 670 (not shown), a PMC connected to bus 670 (not shown), or another

bridge, for example, bridge 610, in which case the PME message may be routed

13
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descri bing the PVE and/or PCl device 601 and/or bus

640. Bridge 620 nay send the PME nessage using bus
WGI®4/08246The PVE nmessage may be routed usi ng bRGT/6FM)4/003351

and may reach another device connected to bus 670

(not shown), a PMC connected to bus 670 (not shown), ]
upStieaan oBhidpe 60 inthyetrankfer thexRVil regsshgd thymmokd devige whmnrggted to it

case the PME nessage be route 3. 004/.095
s TG0 SO0 AP RRE TP T gL YRR O o AR e format
astrﬁgdiﬁy% %,%%IO? anQt hsibd G KiRige CEIIEEA®Er bdgd 610 may, for
usi ng bus 66 either in the sane format as received

exbmples icogee 6ﬂgU<’)1opuﬁpnt aPOiR anespagentased AHORHH mp@glquPME signal,

brid 610. It 1s. noted that, brij lor i doe.
ergi iy gyt 4 BT Ss PAGH aPEh AR Ip GBI R et forma
andRS SRUNBES® da UPMIE a{ksia606t NherBdEsesbi@hatMESsignaatand/or PME

and/ or output a PME nessage based upon an incom ng PME
messagsa dieto one of sroiaP MEsigysage.r e- construct a PME nessage,

or nerge several PME signals and/or PME nessages into

one or nore PME nessage. Enbodi nents of the present
EBy@iichs bf feyprbent Myeaicanhegbdimslahtmed by sbffwhizy dynhardyvare, or

or 10 by any conbjnation of software and/.or hlgrrilv\ﬁre fic
byagnyrespuanagigine absettyaie ankiey pprdwate, 8| way b, SUghly for specilt

ap%ﬁge&f 215 %é&dﬁr&%%ﬁﬁ Spdlfiid 9Eki g Fldufr8MBAY S - Embodiments of the
odinents of the present Invention may include
pregeint Svanidors miy dmilods, unitsiaot snepnits ved g maty degfepaaterpt each other

ot her. or copbi ned togethe enfirely ar partl .
orvagbieed ipkhEnFea e bt e Hei pgrbL B specifc.
mﬂﬁf—‘ﬁlﬁgbsepf)??%ﬁ&%[ ?ro&%so‘i'@,Vd'nC @Evids&s ak arkNEMwr fin tthe art. Some

art. enbo

ome 1 I ments ‘may include buffers, .
embgliments spay tineladge buffers sregistirar stpiage rupits Andéor pgmory units, for

tenporary or, | ong-term.storage ' .
(epREY PRCeR S SgEeR T i ar TEoEein AR tstbrRkdh o specifi
enibidigesertain features of the invention have been

illustrated and descri bed herein, many 20

nodi fi cations, substitutions, changes, and equival ents

Qccure t 4 [ Jal ' : ;
W BB g PR B oRisH HaRE beprfiftop L adDdesthibed hérein, many
melichBorR] eubdhitieiviedciangess and eqaivhlestschaymdedri toathosmel ordinary

and changes as fall within the true spiri f. the .
skil} @xeﬂleiagtg Tt iggtherefore, to be understood tflat the ppen&ec? claims are intended to

cover all such modifications and changes as fall within the true spirit of the invention.
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WD 2004/ 095246 PCT/ US2004/ 003351 CLAIMS 1. An
apparatus conprising a controller to process a
wa@laioa/oeas i ng power managenent event nessage PEDER0041003351
over a link froma device. 5 2. The apparatus of claim
1, wherein said data-bearing power nmanagenent event
message i ncludes an indi c&LAYMSf a property of said
device. 3. The apparatus of claim2, wherein said
property includes an address of said device. 10 4.
1.Th eAﬁgﬂ%Eéthél Sorftprifih@h Bomrol Y d]ﬁbBesS al dtPbepREtpower management
includes an identity of said device. 5. The apparatus
of evemtimessagansesispchoeapdingdtom pdayichg power managenent
event nessage includes an indication of a property of
a power managenent event. 15 6. The apparatus of claim
2.1, Thensiaateaiod cliaiat behrleingsdid wata-beanagepend mumgement event
nmessage i ncludes an indication of ta t(}/ e.of a power
narfageaesincidenn indicatiprpolagprapety el Bt g‘?"é‘?% 1, wherein
said controller is able to send a turn-off nessage 20
to said device over said link. 8. The apparatus of )
3¢l dail appaminerefichhisal, tvherend said pepeity irmdbhdes o address afesaievice.
acknow edgnent nessage from said device over said
link. 25 9. The apparatus of claim1, wherein said
4C O”TEeOAtd Qfah%ssof%@iﬁl 4 QIR 8118 Bl FpeHP Yhdles 1O idehigy of said device.
apparatus of claim i, wherein said controller is able
to performan operation based on a content of said

dat.a- beari ng p r. nagenent .event ssa 3

S o s B S T RETT b GRLuR R Pafeepen ven
abl gedsBoScheBs SRindidatioh of 4 Sdbarty BOA pEwEMAhpainlekteevent.

node to a comruni cative node. 15 WO 2004/ 095246

PCT/ US2004/ 003351 12. The apparatus of claim 11,
6\/\'h e EP}?Sﬁ%ét%s Co?nctlarli%l ll,e (Nh'e&iﬁa%iﬁ cﬁa?a—ﬁgeﬁfn%r ﬁo&éroﬁllénég%ment event

sai
message includes an indication of a type of a power management event.

7. The apparatus of claim 1, wherein said controller is able to send a turn-off message

to said device over said link.

8. The apparatus of claim 7, wherein said controller is able to receive an

acknowledgment message from said device over said link.
9.  The apparatus of claim 1, wherein said controller is able to probe said device.

10. The apparatus of claim 1, wherein said controller is able to perform an operation

based on a content of said data-bearing power management event message.

11. The apparatus of claim 1, wherein said controller is able to switch said link from a

non-communicative mode to a communicative mode.
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13. The apparatus of claim11l, wherein said controller
is able to restore power to said 5 link. 14. The
wappang2us of claim l1ll, wherein said controll ePCT/ESBDI/@3351
to receive a notice from said device including an
indication on a need to switch said link, 10 15. The
12ap pehectppsratfs afl diim 14, wiinein skid coatrallerois taplst togiestpe %la%to said
n%celve said notice fromsaid device out-of-band.
he apparatus of claim14, wherein said controller
|s able to receive said notice fromsaid device in
accordance with Peripheral nent | .nterconnect
13. PAihe apparamsmfcdaimsie o’vhrer%ﬁmérvontiqﬂervﬁ ablg o sesigrg pogrer to said
Iaim|14 wherein said controller is able to receive
said nhotice fromsaid device in-band. 20 18. The
apparatus of claim 14, wherein said controller is able
to receive said notjce fron1aaid &_V|ce by recei

1455n lgeyappaaﬁaﬁftq A bl evhessin gaif cnrtrolis 1S ADIGdQ FRegrgis otioe from
S%Wqu 1Bt g% flﬂlgﬁza{%ﬁﬂ%ﬁl JTRBAGS ERHh ﬁYd:-‘Hﬁk message.

evi c alm 19, wherein said
data beari ng power rranagerrent event nessage includes

n j.ndication of a of. .sai d devi c
1§ovigeusinnnphrlsf Tingoeel St GoprefErt §osoRpiergl€ sy notce
| eagdm QRiE RVRRSuE-¥f-baRI ected from the group consisting
of an address of said device and an identity of 30

sai d deyi ce. 16 WO 2004/ 095246 PCT/ US2004/ 003351 22.
I%Qagl?eew e Of ﬁfﬂ% Where?n Sehg c%ﬁirgl dé;qts %bféef% e@&ve sald notice

nt nmessage es an |n I catl

of :@oxﬁré&ﬂ:ﬁrdbﬁc@fm acherdRice MRTR JRRphtrak Conipondd:. In'féreonnect (PCI)
devi ce of claim 19, wherein said data-bearing power

nadﬁgﬁﬁﬁﬁwe@ﬁ@ﬁﬁm-S nmessage i ncludes an indication of

a type of a power managenent event. 24. The device of
claim19, wherein said device is able to send an
1ACKNighshgeueof claimsdagetein aaid aohtrolléreis .ablOto2fceiVhsaid notice
device of claim 19, wherein said device is able to

senf@on sadkdeyiceinrband ont r ol | er

18. The apparatus of claim 14, wherein said controller is able to receive said notice

from said device by receiving energy transmitted over said link.
19. A device able to send a data-bearing power management event message.

20. The device of claim 19, wherein said data-bearing power management event

message includes an indication of a property of said device.
21. The device of claim 20, wherein said property comprises at least one property

selected from the group consisting of an address of said device and an identity of

said device.
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i ncluding an indication on a need to switch a link
connecting said device and said controller. 26. The
waleaoes2ed cl ai m 25, wherein said device i s abP@r/vs004/003351
send said notice to said 15 controll er out-of-band.
27. The device of claim 25, wherein said device is
22b| Bhe devien dfselpion 18t ivderain sais datachsating|Rogyer jpanagement event

(e et I RAELE o SORYFP BRI po e ShaRRBEER cvent

claim 25, wherein said deV|ce is able to send sai d
notice to said_ controller ({Jgnd 29. The device
231 athp devicoundr drim d8i qvhgesin c“'él aighearipg ROZYEY ]@QFa@ement event

Not i, C8, I DinSRIds a dﬁ:g 64 O 4 BYabB@'@ﬁfﬁhﬁ eRHEnEARLAY
Gopfe il & e g

over sa laim1 wherein
sai d device corrprl ses a nodem 31 The devi ce of

rei n_said device,co S rinte
28,718 dina OBt v g TR GEU AR BubE 5Bl Glongemen
dat,gz& ggg JIWe2@WaEr, Managenent event nessage; 17 WO
2004/095246 PCI/ US2004/ 003351 a controller able to
process said nessage and a link connecting said

2o s % e h it st ey iy MM ER g D Zonotter

sai @cludindei @eicafich b a GeeBiceswidihda Hﬁl& aom&aﬁn@ gaifd mﬁbe and said
managenent event nessage. 34. The system of claim 32,

conpitollely a switch able to receive a signa
i ndicating a power managenent event and to create
sai d dat a- beari ng power managenent event nessage
2basti: aevisaiof chiig s, whkieid saidThevisy it able of seddaband 3Bfice to said
conpr|5|ng a smnt h able to convert a first

dat EedeT o-of-b

27. The device of claim 25, wherein said device is able to send said notice to said
controller in accordance with Peripheral Component Interconnect (PCI) Express

specification.

28. The device of claim 25, wherein said device is able to send said notice to said

controller in-band.

29. The device of claim 25, wherein said device is able to send said notice to said

controller by transmitting energy over said link.
30. The device of claim 19, wherein said device comprises a modem.
31. The device of claim 19, wherein said device comprises a printer.

32. A system comprising:

a device able to send a data-bearing power management event message;
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power managenment event nessage in a first format to a

correspondi ng data-bearing power nanagenent event
wore®gage4é n a second format. 15 36. The syst enP©f/Us1084/n3351

32, wherein said first format is based on Periphera

Component I nterconnect (PCl) specification, and

wh erceintroleri abhleste poongss sidveiessage; asdsed on Peri pher al

Conponent | nt ercqonnect . (P ress specification.
37%%&%%1%8%%&%%?%4%%%%?%5& ““dat a- beari ng power
managenent event nessage 20 from a device. 38. The
met hod of claim 37, wherein sending the data-bearin .
33povide sirstamgereddm 3% ¢emPriag @aﬁg‘étcb@g}ﬁ‘iosd@?r@gﬁdgﬁ gdeél%ty of said
dat a- I ] . E ' i ng
an o 20y PEeBaY Sio TRAGREIRS bo R ko RRANARA! RELUEL
dat a- bearing 25 power managenent event nessage. 39.
The met hod of claim 38, wherein, aio{ property . dicati
34 onipei alsmae! PlaiEs 8 2.0EipisEiget Byt dhlede Iperieghiighpl mdicating a
gr ?)%R@? APk SEh g e Pnt 8l RAGERS Sailfdad RAHAKE PoREr ﬁqgh&agr?ment event

ata-bearin power nmanagenent event nessSage an

i dendsisdge mbedhorssaid signaf sai d dat a-bearing 30 power
managenment event nessage. 18 WD 2004/ 095246

PCT/ US2004/ 003351 40. The nethod of claim 37, wherein

353 enilieng sfeRe oflaihRn BEAEI RS ROIB 'sWRA BRTBNEorR¥R M first data-bearing
nessagé conprises sending a data-bearing power

mamyenernagaesmt cvent seatpge i e Mg ifornad te § perrespondipg data-bearing
managenent event. 5.41. The | ai m 37,

fu rpt(%’&r H@gﬁ%‘ﬁl?it[ RYent Megtese \(%/‘Il1 élr;ngg;;écta(1 8%@%%@ froma

controller; and sending an acknow edgnment nessage from

sai d device. 42. The method of claim37, conprisi

) ng, .
3tefDree sgsemi afy claiing 3%avdierdnr saif) fFshdermat g1sRRssd e R nfetipheral
event S ' =ca:to ¥a] £ ti
o PR RRALIACR PSR oy RS pecpa omat i

f r (i@ G0 Rerdshieral Uoagonsre Imeetonhect §PCH dixpress sprcification.
node. 43. The nethod of claim42, wherein sending said
noti ce conprises sendi ng said

37. A method comprising sending a data-bearing power management event message

from a device.

38. The method of claim 37, wherein sending the data-bearing power management
event message comprises sending a data-bearing power management event
message including an indication of a property of a source of said data-bearing

power management event message.

39. The method of claim 38, wherein said property comprises at least one property
selected from the group consisting of an address of a source of said data-bearing
power management event message and an identity of a source of said data-bearing

power management event message.
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15 notice out-of-band. 44. The nmethod of claim 42,
wherein sending said notice conprises sending said

WORMoH025260 accordance with Peripheral ConponeneCT/US2004/003351

I nterconnect (PCl) Express specification. 20 45. The
met hod of claim42, wherein sending said notice
4@.onPhé seshasleoticlan $4i avherrin iseeding thea data-bearing e wies mpas@gement

f cl 42, wh dj t

77 e e S5 SO He P p SO hfement even
et eskapd ineh iR Stfpe 60APoWE Iﬁgnagem%ﬁtr &efendi ng sai d

dat a- beari ng power management event message:

determining the identity of said device; and 30

re [ managenent event
4%3?@%@% h§§egcf§§£§gb@%&%&n@ﬂ¥ﬂg 19 WD 2004/ 095246

PCT{eckz 4/ ﬁ@s%ﬁ@lﬁorﬁ&coiﬁhellemhﬁtbd of claim 37,

conpri_si ng, oefor sendl ng s d da % beari ng power

HEAD askRaTYlegraeit gasssags f’@/ﬁfﬁé &V§f-gnal

i ndi cating a power managenent event; and creating said

dat a- beari ng power nmanagenent event nessage based on
42ai Tihs ingsiadd of Tlad@. 37 heompdding) ixfforel mndir@naid data-bearing power

sing, before sendln dat a- b
R AR FSSGe CRORbe? (TG At 1y SOl including an
dat gaRaabh NF PUEE (FERAGETENink EvaNla ABSsGEMuULItafive mode to a
first format to a correspondi ng dat a- beari ng power
manegemenicatiwvende. nessage in a second format. 10 50.
The nmethod of claim49, wherein said first format is
based on Peripheral Conponent I|nterconnect (PCl)

48PeThi ikAhdPBL chiifh ¥ ewRePinS drdlirfe 6418 thotiee redimpriSes sending said

notice out-of-band.

44. The method of claim 42, wherein sending said notice comprises sending said
notice in accordance with Peripheral Component Interconnect (PCI) Express

specification.

45. The method of claim 42, wherein sending said notice comprises sending said

notice in-band.

46. The method of claim 42, wherein sending said notice comprises transmitting

energy through said link.

47. The method of claim 37, comprising, before sending said data-bearing power
management event message:
determining the identity of said device; and
creating said data-bearing power management event message based on said

identity.
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based on Peripheral Conponent Interconnect (PCl)
Express specification. 15 51. A nethod conprising
WO e@ei09i2mg a dat a- beari ng power managenent evePtT/US2004/003351
nmessage. 52. The nethod of claimb51, further
conpri sing processing said data-bearing power )
43rarTagenethod eafechinmdds agmpridings Beforh sembng sdidoflatetbgprng power
51, further conprising sending a turn-off nessage to
s ai NGRS Ve RANCSTIEE et hod of claim 51, further
CONPEiwihPY snIlhARBath SOPEWE Rinagaienteat; bedr i ng
power mahagenment event nmessage. 25 55. The nethod of |
cl aireatifg saifl tarnaring PPV PLIARAZSBICH TR eSS Prsed on §aid signal.
based on a content of said data-bearing power
managenent event nessage. 56. The nethod of claim 51,
AL ONHel FletHdd SEtlaine 37¢ eBinprisihgs detbrelatadihg anidrdatadwaring power
30 nanagenent event nessage, . SW tchi nq | i nk bet ween
a deviagemgidevent Bieaged epuvertingng firsfodd %‘gﬁ%ﬂﬂﬁ BQWFY, Banagement

L e R

SWidvehi Migsssgd idl al seedadcformati ses restoring clock to said
l'ink. 58. The nethod of claim56, wherein swtching
said link conprises restoring power to 5 said |ink.

5@ 9 THN nﬂ{t]lliddc e GARP49S i vi%k:r&inS §Rd 28Rt TBFh4tMsNBY¥dedJon Peripheral
stored thereon instructions that, when executed by a

pr déeapomregt ftercomrest (PEH wipecificatimn dind gvhereiatsaidsssond gormat is
t f devi ce. .40..60.
Do D PR oo ThRR A (OO BCR Sfeiefs

result in sending the data-bearing power nanagenent

event nessage result in sending a data-bearing power

5 hranAgeatiett cosvmisingrreesi wigs ajdata-braring Paye Hanageicohe st gessage.
property of a source of said data-bearing power
managenent event nessage.

52.  The method of claim 51, further comprising processing said data-bearing power

management event message.

53. The method of claim 51, further comprising sending a turn-off message to said

device.

54. The method of claim 51, further comprising probing a source of said data-bearing

power management event message.

55. The method of claim 51, further comprising performing an operation based on a

content of said data-bearing power management event message.
56. The method of claim 51, comprising, before receiving said data-bearing power

management event message, switching a link between a device and a controller

from a non-communicative mode to a communicative mode.

20



10

15

20

25

30

15 61. The article of claim®60, wherein said property
conprises at |east one property selected fromthe

w@er@ypoeaensi sting of an address of a source of PGHUS2004/003351

dat a- beari ng power nanagenent event nessage and an
identity of a source of said data-bearing power
STranBgemethodef shimrigs sdgesin 2@iteing wid limkidoppaises restoging clock to
59, W@Erein the instructions that result in sending

t heSi45P5_ beari ng power management event nessage

result in sending a data-bearing power nmanagenent

event nessage including a type of a power managenent
58v eRbe methpd@s claimn e SahFigies Wit chingsaid Bgl,i COIRBFLESCsipiang power to
ins&ﬁyﬁﬁ&ons further result in: receiving a nessage

froma controller; and sending an acknow edgnent

nmessage from said device. 64. The article of claimb59,
wherein the instructions furfher, result in, befar

58 endragticls GORRFIang A HOTES PHEUBJHEIE AL hEROn égémcﬁons that,
MesSAGE exaGRdl 1:5}?21 ng&%E%ﬁg 8Ea@fo_§‘m, FR0k lriﬁ’lsklﬁing '&C%dﬂg-b@eﬁing power

an I ndication nee swtch a lin rom
nonmanagenehtatent eessoge from adowreruni cati ve node. 21 WO
2004/ 095246 PCT/ US2004/ 003351 65. The article of
claim64, wherein the instructions that result in

68 eNthd Ak bhiNBlaing €59, eRHbkin fhes BMtuBGorkatifht NesllcEn sending the
out-of -band. 5 66. The article of claim64, wherein

t heditadeaning powe mhaagemsst pyent mmesssagi 1506 i genring aedata-bearing

result in sending sai,d notice |N:ACCor i
bor Povier et e msBR R piRake S luRE RGO, da property of
s pegdirtLAtsatitiatHBearihtonret hiahgoedient bdnintedsageher ei n

the instructions that result in sending said notice
10 result in sending said notice in-band. 68. The

rti f {0 6 I L. (NSt | f

GBC i S S 30, A B4l DRl L0011 on ropry
enesdgictéchfromgihe adub Eomisting of GA.addiess af tisotree @ff seidadata-bearing
59, the instructions further({esult.in, bef or e eqpéng .
sai gower management event message and an 1dentity of a source of said data-bearing

power management event message.

62. The article of claim 59, wherein the instructions that result in sending the
data-bearing ﬁower management event message result in sending a data-bearing

power management event message including a type of a power management event.

63. The article of claim 59, wherein the instructions further result in:
receiving a message from a controller; and

sending an acknowledgment message from said device.

64. The article of claim 59, wherein the instructions further result in, before sending
said data-bearing power management event message, sending a notice to a
controller including an indication of a need to switch a link from a

non-communicative mode to a communicative mode.
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dat a- beari ng power managenent event nessage:
determning the identity of said device; and creating

W@ 200d/0gRet@- bear i ng power nmanagenent event nessBUEURRS€3351
on said identity. 20 70. The article of claim59,
wherein the instructions further result in, before
sendi ng sai d data- beari ng power nanagenent event

6%‘;5@5 ﬁl%egvéw n a %glge 1nrs]§hccc%§]15 glgc}t gesglgt\g?irsendm% sa1d notice

m%ﬂﬁfﬁﬁ%&n&ﬁ@ﬁﬁldﬂﬁﬁ@@@ﬁ df&ﬁﬁdi on said signal. 25 71
The article of claim59, wherein the instructions

further result in, before sending said data-bearing

66 ov‘?ﬂebémgl%%%@?ﬂ& & Weré]ﬁ %ﬁ@gﬁtru&%g St BB §eﬁ§1‘hg sald notice

dat a-bear | enent event nessage in a frrs
f ormemilt tig aemmng es;nd)ndbﬂil@ idataeedsdarce ngvithovigaripheral Component
managenment eyvent_message..n a second format. 30 22 WO
200@%@%‘2&@ /RIS APPBRREPN. 72 The article of
claim59, wherein said first format i s based on
Peri pheral Conponent Interconnect (PCl) specification,

6an dThehaetielerpfsddinh &k culrmeif dherintstrivetions Akas deot Pesengingrsaid notice

ent terc ) Express specification. 5
75 R erEhE SO ABRFSINETE. st o age. e um havi ng
stored thereon instructions that, when executed by a

processing platform result in receiving a
68lat Ehdm‘aplerrg“ ofasmed4, wheneigdhe mstractions thasgeseln seadingisaid notice

articl of o nstructions further
resrﬁﬁlf %ﬁaﬁflggfégg ]ﬁedgggﬁagghl# dat a- beari ng power
managenment event nessage. 75. The article of claim73,
wherein the instructions further result |n send]

b1 Hsoopricloret Shga £b G avisions S AssUT AR Rylpropgding said
of &Atgkggﬁlgn%ém\g%ggrgaéggérg&t eoéﬂt rr%ggdggns further result

in pro
determining the identity of said device; and

creating said data-bearing power management event message based on said

identity.

70. The article of claim 59, wherein the instructions further result in, before sending
said data-bearing power management event message:
receiving a signal indicating a power management event; and

creating said data-bearing power management event message based on said signal.

71. The article of claim 59, wherein the instructions further result in, before sending
said data-bearing power management event message, converting a first
data-bearing power management event message in a first format to a corresponding

data-bearing power management event message in a second format.
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of sai d data-bearing power nanagenent event nessage.
77. The article of claim73, wherein the instructions

wo eoottloei246 esult in perform ng an operati on baBEUSI00&003351

content of said data-bearing power managenent event
20 message. 78. The article of claim73, wherein the
72.nsThacrtidasofy elaimt 59n wheedior wid dissi pmeatsis dased on Peripheral

galt ?]]%S%ré' P 9 BRG], ecg%ggﬁe%aﬁgltﬁcgt‘fﬁpt HE\?}?&% sa?d“séc%gh%rmat is

ween a contro

NONbA3edrom! Péﬁlﬂieiradeildmlﬁiﬁlehﬂn&rﬁﬁmiﬁw@CB)tExmemﬂeclﬁé’diloﬁQ.
The article of claim 78, wherein the instructions that
result in switching said link result in restoring

|l o [ , that,
7§he§‘§|a%9%l %ﬁil gltg r gct i onggt eﬁﬁlﬁlelggﬁ]gol&ﬂfég\?\?l tgil c éﬁﬁrgls“é“é:f’ﬁns :
li n%herBé)xen:e&dIhy a pracesingy pladompgwesult in rsedidingi andata-p8aring power

management event message.

74. The article of claim 73, wherein the instructions further result in processing said

data-bearing power management event message.

75. The article of claim 73, wherein the instructions further result in sending a turn-off

message to said device.

76. The article of claim 73, wherein the instructions further result in probing a source

of said data-bearing power management event message.

77. The article of claim 73, wherein the instructions further result in performing an
operation based on a content of said data-bearing power management event

message.
78. The article of claim 73, wherein the instructions result in, before receiving said
data-bearing power management event message, switching a link between a device

and a controller from a non-communicative mode to a communicative mode.

79. The article of claim 78, wherein the instructions that result in switching said link

result in restoring clock to said link.

80. The article of claim 78, wherein the instructions that result in switching said link

result in restoring power to said link.
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