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WO 2004/ 102877 PCT/ US2004/ 011647 DE- ACTI VATI ON, AT

LEAST I N PART, OF RECElI VER, | N RESPONSE, AT LEAST IN
WE20R5/103B0 DETERM NATI ON THAT AN | DLE CONDI TI ONPEXIUSHB4/011647

CRCSS- REFERENCE TO RELATED APPLI CATI ON 5 The subj ect

app7lication is related to co-pending U S. Patent

D%R“ (RT.OBRECEICRRITNANESPORKE, AT

ENATIDNITHRASE Ad 2! A
In Part, OF Receiver, In Response, At Least In Part,
To Determ nation That An Idle Condition Exists," which
co- pendi NngRORRPREFBRERTH O RFFANE0 ATPIIDATIONE

Assi gnee as the subject application. 10 FIELD This |

di Stk eshje applicatios it wwlatdikiofcoaiending LHe- Ragentmplispfionaerial No.

vl 8 B B B PR SRRy e

subjBiapploatidh, BAGKEROMRtivhitor) A€ Lea 1 Rhit ODER edeptendinkR esponse,
the network includes a plurality of network nodes. .
At Lehss InBaiesTo Reteramation Weatdn ket prdiian Exisis, awhich sapeading
to..a €0 [ cat. ' . nterface
ool Py GRS BER P P Akt B oL
receiving, via the comunication nmedium one or nore
datagrans. 20 In this conventional network, there may
be significant periods of HELR qyr | ng which a given
WA ks d1B,EL ;e?'%gs fothfib bR EEDcAREoh SAWASE B JaBC6F ¥ Receiver, in
datagrans via the conmunication medium but the
respoadenarrlkast it @, 4 e detoesinaiiin thetcai idke cngitouchistiat agr ans
via the conmmuni cati on medium During these periods of
time, the receiver circuitry in network interface my
consunme significant angyoikgGROUSIECctrical power. 25
BRI EF DESCRI PTI ON OF THE DRAW NGS Feat ures and
ad\antagewenfiorabrbeisions thenasworkhoclofies aplaradihpleratwork nodes.
matter wi.ll = becone.a rent as.the follow.ng. i:] ed
The ity Pt e os CRRC LA p SR el G o O jpah & Each
netd R\ tBSoe iME1B8A&I rBedivdt @irbultr iiadt 55 chpRble lof kdds®img Miasthe and
in which: 30 Figure 1 illustrates a network. Figure 2
commuynigatipn Mmediven. 6108 MOSBHALIABAt . Figure 3 is a
fl i) J: ' [ : -
pert SO ofpl o RAE R bR bt FHOARS time during
which a given network interface is activated and ready to receive datagrams via the

communication medium, but the network interface does not receive any such datagrams
via the communication medium. During these periods of time, the receiver circuitry in

network interface may consume significant amounts of electrical power.

BRIEF DESCRIPTION OF THE DRAWINGS

Features and advantages of embodiments of the claimed subject matter will
become apparent as the following Detailed Description proceeds, and upon reference to
the Drawings, wherein like numerals depict like parts, and in which:

Figure 1 illustrates a network.

Figure 2 illustrates a system embodiment.

Figure 3 is a flowchart illustrating operations that may be performed according to

an embodiment.
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1 WD 2004/ 102877 PCT/ US2004/ 011647 Figure 4
illustrates another system enbodinent. Figure 5is a
wo bewabeRrt il lustrating operations that may bePCT/US2004/011647
performed according to another enbodi nent. Although
the followi ng Detailed Description will proceed with
ref ' ' tive enbodi nents,
rrar%:?yég?? zlrh%gﬂta%\g/gg?tjﬂ?rlodsslisﬁe%cﬁﬂ%dﬁ%,éﬁénd vari ations
t h&tigat 5 isvh Fbwblearajijnairaitg dperatinosthatiay be geiforntdderceorting to
Accordinpgly, it is intended that the clainmed subject
anothgr ¢rabodiedf; ewed broadly, and be defined only as set
for | [ 15t i h in
el LR A RO B LB frne i
madedt WhiskathGemistimentk, My aleynativesy mogificatipag, agg sanAtions thereof

will S pitiede Forsp gRde o B8 45 qyeoRiety 1o Eentsd hpt s sigined
subj@BithatiBr O 4icwWddRsadl ) 2Ad be deAAENNIRYs det fotnintth@ietompanying

receive sets of one or nore signals via medi um 104
claimhat may encode one or nore packets. 15 As used

herei n, a "packet " DA ER SESE one or nore
synbol s and/ or val uvvﬁga'r—narﬁ—geﬁﬁe‘moded by one or
nore signals transmtted fromat |east one sender to
at | east . one receiver. Ag used

lf9aR

" ¢ TigRil dHeStEHes QBE CHRAP §efgv0512$é@e.'cﬁietv§m< iLpQ may comprise,

j it I adinatgi
o USRS el ESAATRREEL S LB BNl copld

togdtiner véxacphepnicatoromediomel (dptNages 162411 or 16@MNenay ireasmipand
recegygas(q:bqabl es(’g”’o%:entgg% hsiiggﬁ%,gfglr%% ;}Bp naitllgé’ Sat %{'51(;1 eglg Sde %lg?)'r é‘l‘iilz()?‘g packets.
and{ Ofised A6 “E)Q(fl&%’%eé‘ig@ laGRRAEE S % more sPBHs ARY/or values

wirelessly transmt and/or receive sets of one or
thatrmaayebesingndddshy dnrel axgwors signeld trapsmitied Siont atdeast prg sender to at least
conmruni cati o carri.ed out., and si.gnal s ndj or. .
R R T i e
throRbh WhechQeteSmb8RAic radiati@®mhO Bbltdhanitied abidvol Reivey. be
conpati ble and/or in conpliance with an Ethernet

c onviedinmatOdanaypeasersiss) for sxasmpleconefos mass apigab andgfor electrical

o Ao R A BT 35 2 R A comori,

for Etaagdls, @i @d/orRgéutes tbrouginehich@oBEsE)023t d.. 180K, 1Bay RO6@ssly
Edition, published on October 20, 2000. O course,
trangmytapg/er rpelvy setg of QrRIPE NEIEMER!S such communi cat i ons,

gioqgﬁlss%’s.taﬁ’&pt[o%e Pﬂﬁ}‘a%‘} ﬁe@ﬁ}’c&ﬁmﬁﬂiﬁ%ﬂs Rh&iAndt, UndislEnals
onpl1ance wth one or fore other conmunication
andfuor phded teansmitted and/or received among two or more of the nodes 102A . ..
102N via medium 104 may be compatible and/or in compliance with an Ethernet
communication protocol (such as, for example, a Gigabit Ethernet communication
protocol) described in, for example, Institute of Electrical and Electronics Engineers, Inc.
(IEEE) Std. 802.3, 2000 Edition, published on October 20, 2000. Of course, alternatively
or additionally, such communications, signals, and/or packets may be compatible and/or in
compliance with one or more other communication protocols.

Figure 2 illustrates the construction of a system embodiment 200 of the claimed

subject matter. In network 100, each of the nodes 102A . . . 102N may comprise one or

more respective systems that may be substantially identical (e.g., in terms of construction
2
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Figure 2 illustrates the construction of a system
enbodi nent 200 of the clained subject matter. In

wmmeimned87100, each of the nodes 102A ... 102N P@&US2004/011647
conpri se one or nore respective systens that may be
substantiallyidentical (eg, interrrs of
d/81° £ti“6‘fl nyg)@o&ﬂérﬁ%?é pcﬁ{gcﬁl&ﬁﬁ?l bodiment,
an gl?egr o} to system 200 t érnati vel y, > emne

one w et thkemaiets i10QAf. . o b02Nh sy enbownprisetone op n@rosysteprsghat are
of the, nodes 102A 102N rmay not conprise one or
Sub%ﬁ@ﬁ%vg’?‘%ﬁ‘é tQ pystena 200 subst anti al | y identical to
SY$h ﬁéT:\N%Qde RnB 6} WRtkthd ABdesAMRACT. . MOLR rtdyconnRe oddermore
N may ‘conprise one or nore 5 intermediate
111telsm®illat© ststlorsusmchaas, fof exaneplarmpk o1 menehehs, siwitehenang/or routers;
r routers; di ti

oda e oRRg v St o BF bt Ty 3520 may copgpgige one

or niHRY effPHRIINS © AXRLadd@iond DY 6r Afsnfivalyl, BEtsorlM B®may comprise one or
additionally or alternati veI y, network 100 nay

more @mpthwa ipteemestiate gigtionss gad BREIHM l%mwﬁwpmwgtﬂéﬁly gouple

oo T 5 SR ot RUP e B

stati@hs. t(bﬁ&mrseoh@nyraﬂem@velareslﬁcambrens. O course, many
al ternatives, are_possi bl e. [

own_in Figure 2,
sy ASHOPON Figts Acysiga 200Haat mﬁﬂé% é?%rpra%%%déw@apl?% toa
. hi B ol
ch1p§et 1%p|}go%?éro%fsr§?ll—?%ﬁif§ ﬁ@rﬁ?ﬁ?ﬁﬁﬁ ]e%in?fﬁé &rpm?){:l entid:B® 11 or IV
micFBpEdc@ o s Bontnkdtiallg a@zﬁmrfmrﬂ ltﬂeyAa;V@ieb abthe siibjenn t he
Assi gnee of the subject. application. cour se

applacrapen nQf COErSs, altﬁ%ﬂ"?h’&@é‘é@@?“i% 1a% Wﬁl?&ﬂ&ﬂl&% fy@p of

mlc{%yppc?ce%for TacimhE T&Wxgﬁl?ﬁss Qlmic gﬁ)t&eéér thhPs n%ﬁﬁﬁ'hﬁed gad/or
Cropragcessor t hat manuf act ur ed and/ or

conmmm&]ﬂy: avalilalyledican Iaabxhree dthenthan $euAssegnet béthetshibjrcttapplication,

e 0 t application, wthout
Wltl@é‘bg‘?ﬁaﬁﬁ’@f{r?%rgli“?ﬁ BBl nment. Chipset 14 nay

co rfﬂﬁ}gs%ﬁ 1 @nﬁg LbmPrtOYRLHN %ﬁdéé/ﬁlﬁé?sfeﬂ?ﬁlaﬂﬁﬁy SOt Bodt BRdcessor

processor a syst em nenor a user interface
12, smmmbﬁlm%amhausmntedm w@tem uie eggls oAt argito 22bus system

S | /O brijd hu
22 RSB}y TR AR A CED PP R PSR B S) S e
the B@st Bﬁ&gez&s s%‘tbﬂlst@tbué 42 MBYips @A thSEconibra@ iade gated direuit thips,
such as those selected fromintegrated circuit

suclm rgg@t sslestedrfeane ilrécgr9ted\mpmlh@msef8r@mmﬁélallwg%wb@eﬂ@ﬂ the

sl P S BB GRB 30! B R R PR PRl ©

chipbts); dlthouphi diiser g grated@ircait chips aiapatsoyer altehmtlwslgdne ugs@rUser
25 interface system 16 may conprise, . e.d. board,
intefagatysigE HewpY. EOMANEE 8igs B lﬁyb%ay%»tr@mtngﬁgw ISt sygtem

that AR &Sh 'Lﬁ@f’fo i ﬁ%gﬂl%nﬁﬁo, AR BE of)&@tlon of, system

op ration o system

Bus 22 may comprise a bus that complies with the Peripheral Component
Interconnect (PCI) Local Bus Specification, Revision 2.2, December 18, 1998 available
from the PCI Special Interest Group, Portland, Oregon, U.S.A. (hereinafter referred to as a
“PCI bus”). Alternatively, bus 22 instead may comprise a bus that complies with the PCI-
X Specification Rev. 1.0a, July 24, 2000, available from the aforesaid PCI Special Interest
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Bus 22 may conprise a bus that conplies with the

Peri pheral Conponent |Interconnect (PCl) Local Bus
Wop@ailbaseat i on, Revision 2.2, Decenber 18, 199BCT/US2004/011647

avai lable 30 fromthe PClI Special Interest G oup,

Portland, Oregon, U S.A (hereinafter referred to as a
_"P " tieknat i ' ~ 6 j se
Groug, PR, Oreglh 7508 GEInk i deed 10 G SR XM DE TR
alterhatBaly, ilbui; 92 ddhy cafpbise athed typds andfconfigurhtomsf affbas ay termC

Special Interest 3 WD _2004/1 7 CT/ \JS2004/ 011647

Gr BINSESSEB A ¢4 SYFEM TeFtBgE L El?lg?egﬁ(l%%ﬁaisr%gf et cpetsprdgot 30

R BiipRsedila sfndlb Sirduit BaRD sud dsStdrakhml %‘a@n%tﬁ&bf d
mayé)gr?p?lpsge olt hae%%%{yglésulang c’glrlﬁi gsl’Jy ati ong e%?s us o
32. €yrstienmrd sRit 30 esayorontRise 8 PEI expansionrsiot 2hat cemprisasta DG bus

PCl s 22, and circuit lqt 30 . b '
confrgos 5 e ER AT Ry B s SR PEPbus
conre¥ &t SR i\ @k aed in Srodd-cafd 20¢ W16t IR &kdL0 3yHeYonstructed

conprise a PCl" expansion slot that conprises a PCl  bus

to paroninzacd 20 tgie: inSataddntostot 38. NlyensardP @ istrprealyl iseaied into slot

hani cal | t it h
3, LIRS TGP B MDA GERRGEL Dol P e
WheTBnbe: 168 and b ak sot @uplet i tachatiter 26pciaiiveeincnisryr3ged card 20

into slot 30. When card 20 is properly inserted into
becagpestelectirally saneled &y 2us32- and 36 may becone el ectrical ly

an Wé}{%ﬂh ééai)r% é‘fe%gwaﬁQ cb l%%ﬁgbeﬁost g@)ﬁmsmz may

connectors 34 are so coupled to e ot her,
exclRpgs aith wed/ot cammbnds vaigh éircudtay 818, 20a cliipset i and bus 22 that may

perrot ot PRy 1L uira b Bosr b Serieb el g3 ity
38 n%ﬁ)i‘:igaﬂggng%ﬁ( BRAERE cﬁa{]lg? RO'S CHChfry A0 BsY Ediprid coMipater-

set 14 and bus 22 t may permt host processSor
readiBle tneno@mtS2aind draddosivenviniuitoy 42.hMeopay 42 inwty cofmprise read only

ircyitry 38. Circuitry 15 38 may i ncl ude t wor k
a8 P aods e e 1 01y P BB HOHEP S pr e Program
insti@OABHA B whEg8githted, foR BRAp1S Dybdpdritiv@raceityeds, astwotk intetface

42, Menory 52 may conprise read only and/or random
circuitry ddsandéordrapsedizar cirayitrygmeaypiesdt Wasg piket thges, grpuitry 38,

. Thes rogram..in kon .
G5, G AL SR R ond P B S A 200
carr$ing @t theYopdRtioddhseribddtRrEe ed Mg cartied btirty #atema30o.
result in, am)ngF ot her things, .circui E r
&

I ! ; I 38, 20 ..
ci r¥iiheutylepmting framofusphodinsny, ingteads e RPTIIRA N G 20,
. > r‘.

son b BR324 87 O TNy B s, am
devi_ﬁ:y&&lanfgﬂja?e,bfoWXahqﬂﬁ, cdmprisdd ingndtherboartlig, eipbedi todns 22, and

i nstead o eing c rised in card 20 |1 of
e S ogby SRS S LGSl S e B0 e
withduf ﬁ%{aiéﬁrfgsﬁroﬁlfﬁiﬁ A odiRRHL, ‘%ﬁiptsjéjcemi rﬁ%écdrﬂlﬁ{sew oPghord Rfegrated

~ exa conprised in nmotherboard 32, coupled to bus
circ@ifs thatday 2Empnisshperive aireniay a8 o Addisiomak svithouhdenaring from

. CO 200. e .
this em[g% 1nmeerr]1 ,Ssylstgm%%tnele{?f 1%c (1)1de E %{urﬁﬁ?%?lcaerds, identical in construction

and/or operation to card 20, coupled to bus 22 via a plurality of circuit card slots identical

in construction and/or operation to slot 30.
Transceiver circuitry 42 may be communicatively coupled to medium 104. As
stated previously, in this embodiment, medium 104 may comprise one or more optical

and/or electrical cables. In this embodiment, circuitry 42 may be optically and/or
4
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wi t hout departing fromthis enbodi ment, chipset 14 may
conprise one or nore integrated circuits that may
W@ o09p023e7 operative circuitry 38. Additional | ypCTs1vouo11647
departing from this enbodi nent, system 200 may
include a plurality of cards, identical in
Iﬁcﬂ% bR! |t AL AitGR £hdleciPiapRlgRstAd/
elecg%ﬁ%%&gﬁlé&% uréflhtayﬁg c(% rcaigr card sl gefls ?dég%t |Sc?a o
pacl@fs vin, thesesinemmowcaaﬂnﬂ Mom ppwcaﬁa;aﬂry, d;locusth'y)ﬂZ 8@y comprise a
Tr ans r cliycul |ve
trangu T 4 o e e Bt g D Lo sHieeE SR G o 5K et pmgrmiter
44 RAPEHHBNEnd FRGVHM6LHdy PRYivE %ﬁfe’cﬁ@el? Qﬁle% 08¢ Signals and/or
opti cal 'and/or electrical cables. In this enbodi ment,
paclcatsmamadyumzo‘iray be optically and/or 4 WO 2004/ 102877

P 2004/ ele r.icall
candBk sty s oR b ahERPY s LR S b Rl Moy be
carrﬂﬁ%ﬂrﬁsﬂtefh 200"@%@0&6@10@ RvithodrR eadoldBBent Ml ®e described. For
specifically, circuitry 42 nmay conprl se a transmtter,
purppses@icthe presensidisspssing, systam A8 Wik be desstiberl aspefmgsamRrsed in
nod%Z@fAt ﬁ%e%ﬁ&s%%& gfev o%‘s]lg chtJf S Bdes 1694 T eﬁﬁN"l‘ﬁ etwork
Celve, res Py, one or nore sig
100 aed/ @iinlﬁse ackpestive sgstamdhatrm Baticalitd $ystear 200c uIThus each of the
ref erence now bej ng de .to Fi.gure 3,. opera

nodeshHi2Aray 19&N 18y bs GRS PPCR{ES BRPESEe pefS aﬁ' on%%ﬂ?é ghat may
be s‘ﬁ?&gﬁﬁﬂg iGHpeg tg‘?) LraMbdsl 300E(HAGSSkd &%g)era i8hs mﬁy' bees&%ted

resent d| cussion, system 2
subsiastatly bedteawotaaemglwmnptw&kd ODmlten@dl@elyom ormm\pé these sets

as st at ed Vi ous of th des 102A
of opsreRBRY DG Eo e O Tl JOfGRI g Bfight of such
Ope;alﬁ@hsls identical to system 200. Thus, each of the

nodes 102A ... 102N may be capabl e of executi ng )

r eshoibat fowx&repls :oresﬁw cand; 26rand{an aysteray2 00 yercuitry 38 may signal

o HREHEE it 50 3y SR 363 IO

netwORi RIRAIAGHEOH Phitndrd (] Nsdek 0289, fonb:taipiatin u@ioydanmﬂ @vith an
or nore of theSe sets of qgperations mmay nhot

Etheimelcprotagols unﬁ@%@%ﬁ@smwmwm vifienesic J9gNen @P‘Fe% fangg vgth
3P Yy STt Bl Sy PAERLS o2 88y W

circ@itrycAd fransmdfing Té)iand megivigsiidbm node ¢0218 vn¢ pymde packets that may
attemp |ngt otiate with.qn net.wor
resoRTIR o AEIPBY Bich g 08 260 PR atiab ko grie ekipith node

1 accordance with an Ethernet protocol,
iMitialization of comunication with node 102N in o
ac CHredenfiee, aniiliustia@d Sy opeption 36din Figtred, sivewiry 38 anflipr circuitry

1 G R 44 ey L (g
w1tlgﬂaq?ec]e 02 MNeRBBAMIHBBE oP e 40 Wl‘t‘h 158y 1021€S Wistusédherein, an

or enbody such negotiation and initialization of
“idlesnditipe’ ampy he gaifl to erastavith respect to the communication of a device, if the

device has not received (if the device is a receiver) or not transmitted (if the device is a
transmitter) one or more packets (other than merely idle packets) within one or more
predefined time intervals, such as, for example, a plurality of tens of milliseconds, and/or
the device is unlikely to transmit and/or receive one or more packets (other than merely
idle packets) within such one or more predefined time intervals, as may be determined, for

example, using previously determined statistics related to packet flows in network 100.
5
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102N. Thereafter, as illustrated by operation 302 in
Figure 3, circuitry 38 and/or circuitry 25 40 are

we apahbd87Df det erm ni ng whet her, and nmay det er PETIES2004/011647
that, an idle condition exists wth respect to the
comuni cation of circuitry 40 with node 102N. As used

Alsd ' REE Pef'élﬂl, WI}]lEr(fl LEidio %d‘iﬁoqﬂema@?%tﬂ ?es?@ét% e @klrdtnitdod of a
respect to’t conmuni catiron o ce, If the

devidg thedevidsmapbe saad @i besdlei”f Atititiodaly, agused Imraim,caai “Wdie packet”

. or.n transmt (if, the device i mtrer) ..
is a packe bti‘aWEalrﬁaf@Q/eé’F R I ?rﬂaweﬁ%m@f)@ epeio VElk @@é’gﬂdlcate
that ?‘ﬂ&hﬂor’ché’ﬁgns%l &Y & tﬁ? idPé &‘T{Et’. RedndhiiRr A& r%@él%r 8 4eRvice

Tor exanp ura ity of tens of mlliseconds,
ﬂmiaammmﬂndﬂhﬂqudeE“msuﬂnl|kely to transnmit and/or

ilp(ﬁ,{llgﬁma? meﬂtngrﬁgﬁgﬁwkﬁa% o:cgglé];r%gg?% %egrauele%%t tEnSmitter 44

and/bf‘i&a%éi‘(n%&I 46 ard$d188rch SIdrOrREGuitry 38 mBX@Rhene, ¥S aRgult of
previously determned statistics related to packet

operbtiond032, that en e Romndiigon @usmnztbgnpmmwtlon of circuitry 40.

et e

302 2circdRiMi Ieandrdieirdeivly o rﬁ@ys@ﬁil s@hstetver biecuifrg#®. This may result
Addi tionally, as used herein, an "idle packet" 1is. a

in dgraefiation #hcagign partref TasriYes A%ﬂ@dﬁ@éaléwsw 1fh?5iﬂ§m15510n by

tran%r}ﬁ%gpl‘r@ oD & (¥r@ kﬂ&% dﬁt% %{ E@ifin ohd8F mBFd 3d¥or
Fansm Ssion of atransmtte an/o

valuee6@thaemai lmdica]ketd ode 3 OENahatlrescmn&rr#G iseidlet hetiviatHdeand/or ready

packet was idle, In thisg e irrent if.circuitry .40
10 regRikfP GRe BF PTH Raclets glad*é?@%rf@% toaRode; L0aG i filstrigga By
opei2fiGh 864 1% ﬁl’é%r Afseus%H Belet, Ode-Gdtlvatihg, raY 148 1ﬁﬁb§ﬁ®5 device means

circuitry may deterniné, as a result of “operation
br1ngﬁig abotrtat change idltee stateaifat least @xpastos thedavive that is presently
i cati.on of CI cuitr ... .Thereafter .

congt RS HeE el ey ahafof BrkY st thivd Sab it dtdhe syige o
long@$ céhslifes! hdch‘éﬁme@?%ﬁéﬁot Fé‘wéxo A0Zed Gbiefl) FAdtvaBBe, AR Waltin part” a

circuitry 40 may transcei ver C|rCU|try 42. This
devigagnepesehianging rqhmlséata @f phigast apart of thealgyice ithat gairentlyois not

R

conf@its 8h¢h @RegyOimdrarpewsy.nbol s and/ or val ues 60 that may
i ndi cate to node 102N that receiver 46 is

ac /it @d:onf@ﬁwpmne?@awh exesutit el qpsradion 3¢ %ﬁ@nahng of
mrc@%lﬁ? c\ﬁlc %1@401%@0 &gur e(l)s%emig%'s\hlt Elakt&'vsattl%ﬂto? Hetector

pera i"on use erei
01rcu1d§-48(1t1 iracatviend6, aahllds&a’&tl blymppatlbﬂ 366.dPetecter mean’ery 48 may be
ringing .about. a chan he state o eas
capag’é? ?fgciﬁecﬁlﬁs ersipY b TER e 16 ﬁ?rées%ﬁmrﬁ Pa@@ﬁ%@mfﬂ&mmed from
nod@ll@ﬂtl FHlaf fay @BREAYOrRRE hire Qﬁi‘i@d’ls /e Antalesak.gl, %@ﬁttamlng one or
that part of the device no [onger consumes stch
moregmyyls andivovalpswaroding anderkhimdying, useiadath ad/i orngle catmore

R SO S LT

result of operation 302. For example, circuitry 48 may detect whether a packet received

by receiver 46 from node 102N via medium 104 is an idle packet, or is not an idle packet,
based, at least in part, upon the number of symbol levels comprised in the received packet.
For example, if a packet comprises only 3 symbol levels, then the packet may be an idle

packet. However, in accordance with the Ethernet communication protocol, if the packet
6



10

15

20

25

30

20 consum ng el ectrical energy and/or power, such that

at least that part of the device consunes such energy
wa@easoe28power . After, or contenporaneous W th BXBUSI000011647

of operation 304, the signaling of <circuitry 42 by

circuitry 38 and/or circuitry 40 also may result in

| 0 i ' | A8 nbiad RS MRS Tl

corfpl8e e bl ARRLY thgf B0 SldBrcstibd ok dF nb il RRSBRSL Thus,
in tid embbditmeny 8 dimyithetPdeteapmbéipt lof redeiverctt ofp pasket that doywprises

receiver 46 of one_or re packets 64 transmtted fro
5 symi leyglsnhe igHEuiERH 8 ot SRt afrtﬁﬁﬁ%% ﬂ?ﬁ@fﬁi Isfipg AR rate

¥al z%ﬁlsthg"é € 18 oncCRHhéte RUAB0RARA/BE vall& ®nHEL@kiSthe packet ma
paCand or vafués eﬂ%oding a%%/%r enbodyi ng Sggr'data P Y
indiaaie Mot thenidlearonditior, detarnmimadds exishas resiiof apgratiogng 02, has

ter manati on of the idle condition determ ned to exi st
terny@atgd. esylt of operation 302. For exanple, circuitry

48 ARy, S61 BGEsp&d (34t 18asPRCHRE dEBaRINMBLiRAitBYAS BEREMEI by

46 from node beN via medium 104 is an idléﬁ%aqket g¢
recdiverdétof ane primerepeskets 64 tignsyuitted fom raget 02N, gapuitry 4B gway

. the nu of, sy.nbal v ' . | g hV
sl BN Sl RIS SR SR 4851 B
resym@lcuitg il $hd/dr REBuit S SRRtk IniNEthabihe adie cohditiomaletegmined to
_However, in accordance with the_ FEfthernet conmunication

exighag e sRrsylt of pperatien HXs ke tepmipged o, hysppaygresult 1n circuitry de and/or

o EARE RO BERID 02 BBkl ot g et

parfl bfifeceivemndd, de-actévitiodiofideibctor Eiranitryc48,tany trdBsissien by transmitter
recei pt by receiver 4 packet that conprises .

44 RSO TN @11<§<Ft8tﬁ_%é0 shfe ﬁ@%@fs SHaipd sacerrhe ifiatn Bise

emﬁcﬁﬁtﬁélﬁ?%m%&‘é phskeR062 Ay b&hprisRRakRtindiciiel ih REERARICE with
the one or nore synbols and/or val ues conprised in the

thispadiodimersyors drmatire aowral lsambelsend/dt ealeesn i adcordance with an

m B S R S ol 5/ bl BP0 e a1 o

read®Piolrecdts fRfiti Al Packets Kb didmA®404nd 1BERIEGRE, 103 desired that node

recei ver 46 of one or nore packets 64 transmtted from
102hbugéraing fay, ong ior 519I'¢ pl;ede:tsrmmpg tigje drtarvaksiafigrreceiyingpone or more

d/ ' ' . . ' ' .
BB Gy BB R PPRE AL, ks v

thisCdniodithént, B8sedsie®r Moté padefeahintd dmiedhtervatsndiy bepreater than or
determned to exist as a.result_of operation 30

. . ,, has
equekior tirae edervaltiuSlicien forgseniveri4f te bpeamme jly @@e%ﬁaﬁér but Tess than
a pr%%t‘éﬂﬁi'h&? {n§§inﬁing RadoRd cdh AR HEimEo Hrniéricfdydeﬁ%ed #YSEthernet

may result i n re-activation, at [east | part, of
conir@G@icaten pbtocodeas tsewealimndefl nddisecdnds). cAfteuiO2Nyredgyes one or

and frapsm ssi by transmtter 44 of one or re.
momfé?% 2@20@6 148y éXaI’GQ : in o FRnCRifigsRY WC%%%@FF%WT 46
durﬁlgoches!erbn‘: It frotepRIReHhiNE fime ®RErvaAls, MOT € packets 62 may

conprise and/or indicate, in accordance with this =

enbAfenmentiyercitehas mgain becananfullylopssatibad scivpnitto#0 ord/eregircuitry

38 1lngy %Fg%a rt(rja%rs]ge?ve\f\ﬁcgrgui?rg 42. This may result in transmitter 44 transmitting one

or more additional packets 66 to node 102N via medium 104. One or more packets 66
may contain one or more symbols and/or values that may indicate to node 102N that
receiver 46 is fully operational and ready to receive one or more packets that may be

transmitted by node 102N to receiver 46.
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Et her net conmmuni cati on protocol, that may indicate to
node 102N that receiver 46 is not ready to receive
w@eadwistozsmal packets via medi um 104, and t her ef BEEDS1004/011647
is desired that node 102N refrain, for one or nore
predetermned tine intervals after receiving one or
no tof; bt d addih i
ﬁ?le?egftglagkggrﬁerﬁé?rala%?ﬂ}r \%ﬁpé&blgidm c%‘_@%éﬁ%{;?'rl”ﬁ,sﬁl?@ssor 12

packets td receiv n accordance
mayesighaticineritry 38 h&ais mayeresult immireuiryedetigrahing ettcuitrgd0 and/or

. inter s may be greater t . [, t ti
iy 32y Ao 1o Tt s o Rhin g 8o B mpre packes

68 VPREGUKPTH. , ORLE: rh&%?a&l&%%8 RaP OB SR IndIBX)Mbéls and/or
network conmuni cation tinme-out” period defined in an,
valuEs Fi revetstingahatnode 40228 me-pransmut one @ranere paglesjgainprised in one or

hundred_ m | ljseconds). AfLter. 102N recei.ves .one or
mor ke et LGSR BROFBIN Ty Tt R g ¥ o B3de 102
sinck BRSEIIL 6Bt 4BaRkRIEDebOdd-8aRIAAl atdbast BUpdrt) dutilesicleast a
one or nore predetermned tinme intervals. After
portrascafithetima guring Wi onelss s pIclEis\p4dgpar bavedsan propagated to

e e M BOEERE i Yokl o2 TR BBl ropery ecived
by rbéeaves A6 THE sihaling@eidticuitiy B Bngrocasom mayblelinitiziedis a result
ackets 66 to node 102N via nedium 104, One or re
of, ignexeanie.aaeaiondy Riessar 2 oharrlicatien andigr iSO, RyPlprogram
prod e T B B o o) Pt licall SRE e whether
an idercenditick egAin thiats withyrebgect torthaisominueitatign efodeuit240 wish node
ecej ver 46. 7. WO 2.004/6#02877 PCIL/ 04/ 011647 “h
1025 @l Frely congition AgrB T HES RPPHGRY 7 R BE IR PO gFe Wit
excQPBh ¥ bP&aBde30Pr ocessor 12 may signal circuitry 38.
This may result in circuitry 38 signaling circuitry 40
andlupning cbwaaFigure 42K igiheidsillnstyatesebe bonsimctionaefsamother system

transm.t.tj t o _nod 02N one or nor ket.s 8. Vi
et PP e Se B pachatng: & afvinds PTSHIT e RERIG 024
.. 1024 enaS s e 8R6lbOMoRe rédlebiBve sfotehR Ahia $hdyta dubhntiiyedentical
102N re-transmt one or nore packets conprised in one
(e.goiin tenyp of penskaetionemnd/agopprationite sysem 3000 plternatselz pythout
Thi d | Nce,
dengof oRER e ilp, BRES bt SRR ARE 0 05007 oy o
corﬂéﬁaé bnd % malﬁts,ystdms ithie@ afet subﬁaittallg idgaichli to ﬁyslémgbé’.t i me
uring ich one or npre packets 64 may have
pr Spaeter3e gay be elscirisally end BRehagicatiy matesk with BTG b ¢
. . y
conf55 %1508, g0 DK PERELPL 0 o ad Rl ek o
conftrmeseiste permi2 camd)y?20b & bainsérxilantoatot 30r dehdntcard2(’ if properly

. exanmpl e ecution rQcessor 12 of a icafio .

inscSANBP SloF Jhamhtciray kb b grtec e Sls Ry Sikmethepisply

couflell §0/edchotiRS. FMEnQonfddiGBY aid 96 aftB) JBaple@E Efthlovher, operative
determ ne whether an idle condition again exists wth

CiI’CUWﬁH Gaj‘.dtZH’ebmmeg nle@@llcﬁ](b)hCQ}TplQﬂi tpchuis 2-y 40 Wi th node
opaV e Bielisp ¥ PRy EuBe o tyS 221t piBBor 12 may

exchange data and/or commands with circuitry 38°, via chipset 14 and bus 22 that may

permit host processor 12 to control and/or monitor the operation of circuitry 38°. Circuitry
38’ may include network interface circuitry 40°. Circuitry 40’ may comprise computer-
readable memory 52’ and transceiver circuitry 42°. Memory 52° may comprise read only

and/or random access memory that may store program instructions 56°. These program
8
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15 execution of operation 302. Turning now to Figure

4, Figure 4 illustrates the construction of another
waymtams7enbodi mrent 200" of the clai med subj eceCTES1004/011647
In network 100, each of the nodes 102A. .. 102N may

conprise one or nore respective systens that may be

inst@gﬁglﬁsaﬁ)t | Shdyy. e)ieglftga 'f&aéxalf ?e g)y opbﬁti’if@Ei?alitg%%$ ’., network interface

ructon and/or op 0 system .
circhitityedOn, aetnld)(tﬁlttyinsomﬁeh clmliiﬁ)él?.i’erpay teisulg irf, among lathst things, circuitry

R Skt G Aok bk s s
'flfHe' (%Qal’lohéj&ré&ﬁ&@l het&n §Y §él§§ba?xgi@d out et 200’36
trically and nmechanically mated with a PCl

b usWubmrtebpzrtmg fromihis qr@odompm ineidad of bnnrg:mmprt,saé én card 207,

Sl.ot d
sorsr L Bhp AT SO ObES TRl e Tor b SCem stemey
and/%@ de‘ifléesoché’tﬂﬁﬁ}l Ne ferfexhm ?fér E@dpriidedan Sloterbdhed 8D UdEFleA NS bus 22,
4 and 36 become electricall y and nechani cal |

and@wmne@l date aeé{@hcqmmmds Witieptheoepmenonents ey sty 24E - éoé example,

w1tl%:o tde go |1r(1e d%t%% tﬁl@%ﬂﬁbg&ﬁﬁn‘& gﬁﬁgé’@g{"ﬁé& éédr{q% eto'h¥ Sg ﬁlovéﬁﬂltegrated

circGits thedt inby cSBpriseSopetEiot ciredirl B8 oAddidandlly, WuthoﬂZdephmmg from
processor 12 Zvﬂo exchange data_and/or c
a

this BhogITRenys sy ZN03MEN FHIEAe APV Do ERALA FhgorsHuction
andRﬁ | P&Iatlgﬁ) & bl 9@’2 uﬁgﬂ d]t§ qu Z%bet {ﬁhra@%géﬂlrcﬁﬂ th_t(Psrl?tE gkfentlcal

atron of cir may | nclude
in cmﬂtmn&m arm/ardpamonltas siutSOy 40'. Circuitry 40 may.

ri se, conputer-_readabl e nmeno transcei yer
ir an%CPvea%fcu%ﬁ% a5 C%Wu%ﬁyﬁfys@“&’geg& 184,
Me@RAY Q4 &%ﬂé’&ﬂ%&% GRe %r Hﬁ%f@)&phchﬁﬁfd/&%‘i’ecﬁ’idal 8aHMsO Th ALY
I nstructi‘on These program 8 WO 2004/ 102877

emb@@ﬁﬁw@wmmﬁay benapticaldy amdter @@ﬁlcaﬂﬁ@nuldgé@q;tagd{ may be
capifl af Faaeitine b PRy Meor Enely B epsci vy e Bl amrp gebles

MofbkpeEiBi¥allyg Sittilitry B2° ABP BEMPHRAS tra3ind@s 44C bl CaltdcEiver 46" that may
circuitry 40", and/or circuitry 42' executin

be agppledito mdwmh 194 svaly thes sansmitter &4 seasriransont, alacgliepgauverg%’ may

t d
sl PR AP S LSk AR AL O ¢ ©
embweth paricular E‘ﬁél%ﬁﬂe ®w béihg thade pFigards, ioperaeons Smﬂ that may be

some or all of qperative circuitr 8" may_be )
carTESShRIH i B IGTR 2 i b ACcorqagcs Wit ne §§f§>93ment Wé‘hb? described. For

puqls_jrrgst\%1 gf@okgﬁ&gmg%ﬁ%} Eﬁterﬁ )igggxlvglzb&%ﬁ A rl})'g\ﬁlg comgrlsed in
nodaridZAr Hmmvands; staiet! proovidusty, eanhmfrtmmales 024 st eh022001 network
exa wi t hout depar.ti. mthis odj ment
100, SRR AFRSPeEOIDISE: GRS oA &0 P20l eq g Sach of the
nodd 1624 U S, 1IN mARYe EQAPkI0F 8xQRBHE HdsyEeties6M ot b er§@ons that may
Additionally, wthout departing from this embodi ment,
be wﬁﬁaﬂlﬁlﬁf@demmhﬁmmgﬂaud@ H0pthesasats gf Qﬁeraﬁ@nsjglay be executed

substantlatl y contelmr%)o%a%régltlsﬁ

y 1h ne?work 100, alternatively, one or more of these sets
of operations may not be executed contemporaneously with one or more other sets of such
operations.

After, for example, a reset of card 20’ and/or system 200°, circuitry 38’ may signal
circuitry 40°. This may result in circuitry 40’ attempting to negotiate with one or more

network communication partners (e.g., node 102N), for example, in accordance with an
9
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and/ or operation to card 20', coupled to bus 22 via a
plurality of circuit card slots identical in

W@ o0v811028¢1 i on and/ or operation to slot 30. TraPGDER2004/011647
circuitry 42' may be conmunicatively coupled to nmedi um
104. 15 Medium 104 nay conprise one or nore optica

Ethé}ﬂgt/ C&Bto%le%ﬁdl&@ﬂwrﬁ@@éoﬁﬁmﬂlﬁtfoﬂ'w?lth £3HRABNE R accordance with

tically and/or electrically
such: ptqncbcaﬁ M«»re @emﬁzmlyy kwcumaréi@bhmy(sfgna}r aresitiyt 42’ n Jhaaay result
receivin ? S|gnals and/ or ,
b

in clfghigy dapeRtg e pac a1 Py noLk BAN g o Sirs giekets tht

ma}pfé%lf: insef% gyrte[rfﬁﬁﬁﬁﬁéheﬂe aticA ¥ d nifiSEAYE of A8mmiufRhti GRWith
be cou medi um 104 such that transmtter 44" may

rmdbﬂﬁﬁﬁn]t and receiver 46' may 20 receive,

re ctlvel .one nor e..si | s..and/ s,V
i = WS by PRER4Ph PO RN SoWPBEY 75 " circuity
40° taﬁe Eﬁpglﬁfe%f@eteﬁﬂﬁﬁ@g WaeheH 8 bR HeteBiinb €hat Car 1ﬂle€tﬁbnﬂiﬂibn exists
in system 200" in accordance w th one enbodi nent wi

withheespres & thp semurrsicatipn pheis@dirn 0 twith pedeskriN. dindhis §§1b@ﬁ1ment
if cir?%uatte& %’%%%/ rV&IJan %Sd ﬁgt%{rh]?g gna?f‘ralk?s%lﬂ &0 %H} E§&feh%ﬁ46’ are

as’'s eV|ou y, eac
idlen Oﬂﬁﬁtr}l@@:‘hnd/or cﬂr@ﬁh}yl%’ ﬂﬁy\lﬂe’fekm% a]s@()remﬂyoﬁapqmtlcmé 04, that an
respective systemthat is identical to_ systemz?2
idleopditio g¥istsdR therommppieation®s gircuitry f@ NE hl%%ft% leéfﬁa’s%e» at

leasgﬁn Eﬁgﬁfg{flé H&ex{nﬁﬁ Y& R el ofUpRfAoh 303, &fl%Etr}gW and/or

tanti entical to operations 500;
circaitys4 00 fmaypeigrat tramelvaycmmt@(@f utlibis msyiEstiain traishytter 44’

RS SR NS 08 AL LK b A Fperion

504 éﬁfﬁhﬁﬁ dis6 PRLR TP 85-@5@\%‘&%11}’& \I\éaﬁﬂn%ﬁ N rebBR& 48t Q8find SheSor
suc 30 operations. After, for exarrpl e, a reset of

morealrckiezeiirmnmddim msqxwle,ms zlmwtratedubymctatlyn §96 Ray os merypackets
circuitr

80 may gﬂﬁﬂil%gon(e é)r ﬁréo&)?llo n{xnof rrg)r?Ls :Eiyo:rrgf? ues ﬁZ 18 ac?(ordance with

an EOBHEN¢ dhdhintPat RAProRES!, {Hat Shay iftchee hAdN: 102N thaXedtplee 46’ is
in accordance with an 9 WO 2004/ 102877

not pely UsxBewE @ddisiaral paclesy Wétmqﬁlim dedlandtharefors, iitiadpsgyed that
f C '

w0 PABSAF pb OE RN i ARSSRE OB b

mllﬁik@tiﬂds catlf)cafiet receivtig on'EfUrSnOT&pa¢l®tBlﬂ(1; frohmtravisnatting gy

transmtting t and receiving fromnode 102N on
addaaonﬁbpaékﬁfa&@pgw‘e iR Fengxaqngdeone PRmeFeiNBY C@%@o&y@ﬁ@ﬁﬂ%f
{
valllE49 r%%ﬁzwlﬂﬁea@gteéggﬂﬁo% 168 ia ?fhd‘i)cfauﬁg P BhE B bR fe@élve §uffers

as illustratéd by operation
(not shoking wopBseddn rengiver #6 3By bofillpandas crgselt,yrecod@er, 46arselot

RN AT TR T P T .
recéiﬁm%ﬂl'e %@i‘do%‘p&fkef’s' oS Hbde 10280maydrRiNeeR tiddMittihg dubing one or
more prgdétenr?n?ned time intervals following the receipt of one or more packets 80, any
additional packets to receiver 46°. If the duration of these one or more predetermined time
periods is longer than greater than, for example, a maximum communication time-out
period defined in an Ethernet communication protocol, transmitter 44’ may periodically
transmit to node 102N one or more additional sets of one or more packets 80 in order to

ensure that node 102N does not determine that such a communication time-out condition

exists in its communication with node 102A. During these one or more predetermined
10
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if circuitry 40" and/or circuitry 38 determ ne that

transmtter 44' and/or receiver 46' are 10 idle,
w@reoa0s8ry 40' and/or circuitry 38 rmay det er mP@EUSHG4/611647

result of operation 502, that an idle condition

exi sts in the conmunication of circuitry 40
T f t t .
NS e AT RRAGOL o 3%%%%2}%2??5%&8%‘1?@ o
condition axllstsyniiscomnnilhmatlorcwrthmode WA may SI gnal

tra ceiver circuitry resu

2!
Ghor Captempotapous il f PR BiRE O RS P AR gined
tim@@&ﬁ%& Scn%glth% § %ﬁ&/ oi B#dNitrP8071 by SibhAtRdsdYveP RET. athi®thay result
, and ‘may also result in de-activation, at |east
in r¢-petpation, apleastco gasteof d&ivaydpi,ag iltnstratsd bymppr@tmn 508, and after

rec %eé?l ! eroﬁlncg g%alrtl ngr (%Br,c]a% Vall 1%’8% ggsuitlug g%%&(%n&qo By, estabhsh

confehi€HtioiWeBvdeh Q¥¢ et HB’Qind&ibﬂ’@ QO3N adsdllﬁitra‘i{e’ii b§e<$p686210nl 310, and
accordance with _an_ Ethernet conmuni cati on pr ot oco

alsormait regaly in fenseugsion iom daasmitient4 fearoded OdNvagong gr mi0§e other

pacl 84 SRRkt B 3L PO Mo i bl part of
opefatibn 3i10, tgfrﬁd&elwelzo magrattempl t Getlemge oaelot more packets wathsiode
e.g., about 30 mlliseconds each er receiving one .
102&‘:11%;1@1 %‘QEQ@E QPegys mqre GHFTRPLY HE KT Vﬂ'&?ﬂé?ﬁ e aciies “tof’%ﬂ'ﬂ}lca“on
lnk A EbRahh S B4 KRlop P com K G PloRocop S8l BhistE e vy Ucuity
40’ layd no@helolm |\If;m a msnlmﬁsucigattdmatts @irsuitry 380 erd/peciedwitey 40°
buffers ot shown) conpr. n.receiver 46'. ,be
detapiine 3 gbRah a5 P Rgn Jok nRASTHEE e SRRy iy
sigda€ BNy aov "ﬁﬁgi Y‘i’&%lt 115’@19&@&5‘3 461 SenipeRle td Bed¥tiatewith one or

response, | eas art, recei pt of one or nore
moysackeers csmmmrmai@on oznmcmgp 8 elfqd8|1|Q2Nb aY exeatpdgviin e¢aegdance with

an ﬁgﬁng%o% mel?.}gatlroglgpgstggoled e‘gﬁl ?]%a;ho?rlo trfI ec"ﬁm’wgﬁ%hgg B\ﬁth node 102N

in adéldtidriceRdth PRk kaitecdl.0 recei ver 46 If the duration of
these one or nore predetermned ti periods is

| orfgerversshin aﬁerecaltceﬁryt %ﬁnd/Pb?lf‘é&%ﬁ@ ‘edeteqmying thag ap active
t
oL e 0 SBALBRE 8, 8. s
the mjgﬂltf)adizaﬁx{)ﬂ of cidntrﬁ}ilﬁmtiontvﬁﬂrmﬂie 1Dl]8IL\|tram1mlslger 4D meny transmit to
additional sets of o r nm acket s i rder to
node 0N T 95 ok A EEKE A A< YS S R 25 ok o3 ore
pack&SRY ﬁiagl%%lsé b oﬂHBreWbéﬂh%‘i‘ pacﬁéétssthﬁ thdy ddnSprise one or more

conmuni node A. During these ‘one ‘or nore
synpoécaidénrviahes ﬂm@nmlmﬁcw mmle 102 Thatseedst 86’16 HTice again

[ eri ods be dis ed f .
readpbOaPRRTH S SR SRS Sop Y B oS £ BORccipERY g Fpspiver
46’1 For SQTAPIEIthEk 088 oWnblt FJadR1sAdNr vAfue§ in Ge or more packets 84

cont enpor aneous with the expiration of these one or
mamxdecapﬂtea@derlﬁm ept ong w@np@rrp@me buffare (1iof FyoVEY'in HeEIVET 46°
itr

are IaJc fgﬁ# tpartélly ﬁmlpg/ {PYn re%n 16’ qyfe%ﬁt\’oe ece1%e Dnér ﬁo#@%dltlonal

IV& |on

packéts €ay Blay 46’ tran@ﬁltteﬂ liol Eopiatedt’ by moden GIN 0 rTli'E:@&&fteﬂ Ritcuitry 38’

after
and/or circuitry 40’ may periodically determine whether an idle condition again exists

with respect to the communication of circuitry 40° with node 102N, and if such condition

again exists, may operations 500 may recommence with execution of operation 502.
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receiver 46' is once again fully operational, my

result in an attenpt to re-establish communication
wheimaees7T ecei ver 46 and node 102N, as il | ustP@r/es2obyo11647

operation 510, and also may result in transm ssion

fromtransmtter 44 to node 102N of one or nore other

pa S e T

exgﬁ% %I%ten?gm J)Cln#%‘ht&ﬂ%ﬁg?lﬁyrls%gd crn%hit%? @éﬁ%t cgg{grﬁs%sna circuit
carbdlB, ahd ﬁﬁﬁf&ﬁt oaed céiﬁblemﬂbeﬂigtcenplbd tothe xiohahbe cmmat aard of this

e O R TS B Forecive,
in r@%gmén hici@hdk Bpart, kK detbﬁmﬁ&ﬁﬁ fHangsdiM dofldion BXRE! TBE circuitry

mruni cati on protocol, sti exi sts between circuitry
of tHi§ 'enbodinrend elsd BN be lchpabds obiranesiitting ohe swhregacketp tiwt indicate,

circuitry 38" and/or circuitry.. ne .t hat, such.
ot 1G5 Bt oL B e P BRGEPOL R Bpgve. Tné Hfchiny
of this %ﬁi’tbbﬁfrﬂen@ﬁlay%&uéﬁalglw alflb OEHE-ddtivatitl, at [ER4tSn PRY, the

result incircuitry 4 npting to negotiate with

receves, rresponse ahlsaskdn Rar@dﬂﬂ@nte@amabﬁn hat thaedls cordigjon has
e AT B SR B BPingon o

mofeQiiaipaciastd Mat ntlichiendeast BANrt, that & camyntiaacie desitdd t6 wefitain from
protocol . Conversely, after circuitry 38 and/or

tfaI’éIIIrlﬁél!}EttQ ‘5}164'@531‘@& erm ne that an active 20
| i AQ' .
an gﬂﬁ%éé%tgﬁf G!Illg;rl)lﬁl %ﬂet rl’]#] f@% ﬁe Q%ﬁr}@@?ﬂoz{}g Elfalt' bbfnBriddd a circuit
card slot, @hd b @lrtwiatdrd vapblecsfrbeimg a;r)ap]edmo thietstotn@tle cit@di\zard of this

transmtter 44' nsmt to ode 102N one or no
%Fntﬁa@ka@r@& mra@trvah%sé% taReRig 0 gva%%@ﬁgigp Biesaonse, g frast in
rpEo yﬁét@rmﬂ dﬁ%nﬁi@i%'ﬁ kB8, MorGhordPasked ®Vndicate, at
éontr ol ets t at may nmprise one or nore synbols
leagh idpat, thrﬂlaufwsmhat 1snh:ylr¢d1td>| rcﬁale fromn tr@msantmlgl\rlmm one or more

receiver.. nce again ready t ecei, v one or ...
prefig BBGLIERE bNa. ey SV Er AR LR SyERSaLOTESR o beine
capﬁ@l@ QIf i fes Ipfh@se at [t iRpaIID e dehteBmhaBBE tHAF thHFRdR c%Mﬂibi@h $xists,
/'or values in one or nore packets 84 may indicate
de- acmvnbu@ al Bas in bait, thereeceivendiringrtbe ens/er ipgrefsedetqrapped time
in receiver 46' are at least partially enpty,
recelver 46' is ready to receive one or nore
ad O lks) ietheseRgstset cindddahert® heret ciansiiayt bede-haivaatialuviag one or
46' by node 102N. Thereafter, circujtry 38 30 alnd/ or
mogg pesigils pf/imoin yhigh 3aidle aprdifion may exishi AdVapateRusyaiiis may
[
s1g1111?ic§ntfélqjggl%c¥e &fg@o 9121# r%g gll)é%t?f;ﬁl 4%4\%& Iao%s%ﬁfég ic%@retcpig/re]% .
sucThernds bndexprasgiahn whichdtase beemengpieyedlieosis afi0Beday terms of
recomrence W.th executé n of operati

on 50 1
desoripfagmansigiey oplmiteieyp 6 %4 7O 1HRRLON, I @Qé‘?% such terms and
exprERRRds, r@r&clg&ﬁég %ﬁyr@(ﬁﬂﬁﬁeﬂs 6F fue YedtuRO M v ARt de@&'i'%rd' (®LPFortions

acircuit c and a circuit card capabl e of
thehaef)n gnctiv ileeaiznizpdithes vatiows madiicatians, Nariationsd almm@tmes, and

BT T TR R T ——

and/or transmitters 44 and 44’ may comprise respective circuitry that may enable the

1nte

receivers and/or transmitters to exchange packets via respective pluralities of transmission
and/or reception channels. Activation and de-activation, at least in part, of these receivers
in accordance with these embodiments may be carried out such that the respective

circuitry used by these receivers to communicate via these respective channels may be
12



in response, at least in part, to a determ nation that
an idle condition exists. The circuitry 5 of this
wepdsedioasent al so may be capabl e of transm tti NBCDOE2004/011647
nore packets that indicate, at least in part, that
the receiver is at |east one of idle and ready to
actirvgt‘atg oY’ &e- aﬁpﬁte‘g' Wikl th eceﬁ{ars L St aHea O ABALLTRY, at least in part,
addi t1 ona e capa re-activating, at |éast
with #retexcépion tlmpblr eeamplenf oes@onse, of diesk ebatnelsris psedtto tnansmu a
determ nation that .the idle condition has
dlevphal rate ImHECRIORIZNg S BRI TREYErYAYia gredigm 104,
thegéeon%%‘? a8 cfnkic %!121' Aok bé ﬁg-aé’t'i‘faté?lrm }0cdtBsR e it mbodiments
packets that i1 ndicate least in part, that a
desenitaddeidin.eAc¢gdingli, ﬂ@d:lalms et inteinded tocrover albsushinadifeptions,
tao the. receiver AnotE system enbodi nent may
Vm%@ﬂ%%ﬁ%%ng“@ﬁﬁwﬁﬁFUBg P&'that conprises a circuit
card slot, and a circuit card capabl e of being coupled
to the slot. The circuit card of this enbodi nrent may
conprise circuitry that is capable of transmtting, in
response, at least in 15 part, to a determ nation that
an idle condition exists, one or nore packets to
indicate, at least in part, that a transmtter is
desired to refrain fromtransmtting, during one or
nore predetermined tine intervals, to a receiver. The
circuitry of this enbodi nent al so being capable of,
In response at least in part to the determ nation that
the idle condition exists, de-activating, at least in
part, the receiver during the one or nore
predetermned tine 20 intervals. Thus, in these system
enbodi nents, the receiver may be de-activated during
one or nore periods of tinme in which an idle
condition may exist. Advantageously, this may
significantly reduce the anmount of electrical power
consunmed by the receiver. The terns and expressions
whi ch have been enpl oyed herein are used as terns of
25 description and not of limtation, and there is no
intention, in the use of such terms and expressions,
of excluding any equival ents of the features shown and
descri bed (or portions thereof), and it is recogni zed
that various nodifications, variations, alternatives,
and equivalents are possible within the scope of the
claims. For exanple, receivers 46 and 46' and/or
transmtters 44 and 44' may conprise respective
circuitry that may enabl e the 30 receivers and/or
transmtters to exchange packets via respective
pluralities of transm ssion and/or reception
channel s. Activation and de-activation, at least in
part, of these receivers in accordance with these
enbodi nrents may be carried out such that the
respective circuitry used by these receivers to
communi cate via these respective channels may be 12 WO
2004/ 102877 PCT/ US2004/ 011647

clo
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activated or de-activated when the receivers are
activated or de-activated, at least in part, wth the
we@@envison that, for exanple, if one or nore OPCT/HERE4/011647
channels is used to transnmt a clock signal for use
I n synchroni zing data transm ssion and/or recovery via .
ne se one or nore channels may not be
ded‘ggﬁtg? %g?dllge{l%eaccor dance with enbodi ments 5
descri bed herein. Accordingly, the clainms are intended
to cover all such m)dificgtLliAilQE‘i1 vari ations,
al ternatives, and equi val —=13 WD 2004/ 102877
PCT/ US2004/ 011647 What is clainmed is: CLAIMS 5 1. A
met hod conprising: in response, at least in part, to a
1. detAmmithed ¢amprisieg: an idl e condition exists,
transpmittin ndi.cat e, st
1 BaRrohd g RS PRl £ 8RRk ol Ml i ety RS
tradfsidiing bAe Sfirbotd fi@ketd to indaRN& 104st ﬂg;ﬁaﬁ?t @ 6l @laBErAHtte LR desired to
time intervals, to a receiver; _and 10 also in

refrpusisein s@nsmaiiting dgrng pngrmorepicderraminadding insaryals te pagceiver;
andt Ne idle condition exists, de-activating, at least in
part, the receiver during the one or nore
p r ea:lﬁt Elrm‘spmsb tat Iemst in pargty elesdete2mindtion niedt ficecidief conliomexists,
15 the, one or ackets conprjse one or
ét“?ﬂ &G\,P%%}ﬁ? Pl tharaceiver Uﬁmgéﬁw%?re@ore»ar%%teawmed time
nn§$§§rnet protocol. 3. The nmethod of claim1, wherein:
after the de-activating, at least in part, of the
recelver re-activating, at least in part, 20 the

ver at t | ng to re-establish conmunication
2. Sk ARl Sphig 1, e establ | sh communy
Wheth@ ofé of MBreRLES cHMpi@seRie b hiforé AEVGRhRo] sﬁ&két@ @Pdccbfilance
part, that the receiver is not ready to recei ve
witlh e Edhernp peoterdher packets fromthe transnitter. 5. The
met hod of claim11, wherein: after the de-activating,
at least in part, of the receiver, re-activating, at

3. | edPBiie methpabf clainh hewh&eiat ver; and 30 transmtting one

or nore other packets to indicate that the transmitter
i s afbsr fsrflgegetivating, at least in part, of the receiver, re-activating, at least in part,

the receiver; and

attempting to re-establish communication with the transmitter.

4, The method of claim 1, wherein:
the one or more packets indicate, at least in part, that the receiver is not ready to

receive one or more other packets from the transmitter.

3. The method of claim 1, wherein:

after the de-activating, at least in part, of the receiver, re-activating, at least in part,
the receiver; and

transmitting one or more other packets to indicate that the transmitter is no longer

desired to refrain from transmitting to the receiver.

6. The method of claim 1, further comprising:
14
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desired to refrain fromtransmtting to the receiver.

6. The nethod of claiml1, further conprising: 14 WD
wWQO®4M10B2877 PCT/ US2004/ 011647 determ ni ng WheCTIE820041€11647

idle condition exists. 7. An apparatus conpri sing:

circuitry capable of transmtting, in response, at

| eagdteintinP@ ihetdeP 112 idRIBNIXDBALLQR S that an idle

condition éxists, one or nore packets to indicate, at

| east in part, that a transnitter is desired to

refrain fromtransmtting, during one or nore

7. pr eéBﬁBP%a %8@?%“& ntervals, to a receiver, the

Ci I itduiitey capable off @hndniGaa il &sﬁtfn,se a0 12 SIS A PBE S0 adetdrBA®dtion
in part, to the determ nation that the idle condition

thaag @lesconééwa@mstﬁaomm@ meye Haelgais toj mdlpatr:,t at lealseinrpaciethabe
trar%@rﬁ‘é&q%ﬁgs?reg l’t]oa ?eg{ahrgﬁ&? tf?ilrlglg%ﬁ]% H, \er;]} m}ién 5?3 I{lh%tpgﬁ%e%%}mned time

intervdls tp awemr ,ngirduiiey Slee beihg oRyadld Il reponsglat Rastkebart, to
in accordance w.th an Ethernet protocol. 15 9. The

the datsypiatian diet the adlpconditipredsts, dordggvtings a lepsy in parg|thgreceiver
d f Eletdrhth ng, at least in part,
urgggtﬁgﬁe%%%?\ygr © re- fgtq}@iﬁtér%g%& at least in part, the
receiver; and the circuitry is al so capabl e of
att ti to -esfablish communication with the
8. tra’ﬁ]%rg:‘? &m ?af@s} ?E’@reétﬁpar atus of claim7, wherein:
t heth@ Rfe 68f mORY RcRAE K@rhﬁnée‘%e‘%ﬁhﬁ)re Abw! BARbI kB4t accordance
that the recei'ver is not ready to receive one or nore
with e Ethepaet peatecol.r om the transmitter. 25 11. The
apparatus of claim7, wherein: the circuitry is also
capable of, after the de-activating, at least in part,
9. of Tﬁ@ppﬁ@@gidferaﬂmmem@fejm/ati ng, at least in part, the
receiver; and the circuitry is also capable of
t r ah8 Kireuifry & Asrecapablawlelist ﬂ@rdewemtm, pideashift patt, of the
t.t e esired to refrain
recgiV8 xe %glﬁé&@?megstt?‘{ pirh (PO 0! [ 59 L
appéae airoistrofs a‘licﬂtmﬂlc oflag¢dptitig to re-establish communication with the

transmitter.

10.  The apparatus of claim 7, wherein:
the one or more packets indicate, at least in part, that the receiver is not ready to

receive one or more other packets from the transmitter.

11.  The apparatus of claim 7, wherein:

the circuitry is also capable of, after the de-activating, at least in part, of the
receiver, re-activating, at least in part, the receiver; and

the circuitry is also capable of transmitting one or more other packets to indicate

that the transmitter is no longer desired to refrain from transmitting to the receiver.

12.  The apparatus of claim 7, wherein:
the circuitry is also capable of determining, at least in part, whether the idle

condition exists.
15
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the circuitry is also capable of determ ning, at |east

in part, whether the idle condition exists. 15 WO
wWQeNnaB2877 PCT/ US2004/ 011647 13. An arti cl ePCT/US2004/011647

conprising: a storage medi um having stored thereon

i nstructions that when executed by a machine result

inthe followwng: 5 in response, at least in part, to

a determ nation that an idle condition exists,
13t r aAgrairtiale pgmprigingr nore packets to indi cate, at |east

IS d refrain

in part. that a.transptier

1 oeriereby A RSP Bt SRERUIES shl puteBeiiinleg by o
mabthife rdstlt &1 thalfsllowigd recei ver; and aI SO0 in response,

at |east in part, to the determ nation that the idle

condl 1esRES 2t Leag! in par, tee-dgbrmingtipm ghat ap idle gendition qzmts,
traﬁslﬁ?ttfn cq%% % &%’gy%egt&s&F (91?6 g{ le 1%%%Hae[taet¥ans etgetr dsde | {ired to

refinefrom trapsmithiag kivtiag 0aepr ﬂnﬁfb edetamingd mé ira¥yveleNoradleceiver;
ackets in accordance 15 with an Ethernet protocol.
5. The article of claim 13, wherein the instructions

V\’heﬁ‘lsﬁﬁﬁ% $de Y letalé‘teln'ﬁ?lghtbrfﬁ'e d@érﬁﬁnéftfo?ﬂhﬁt th@ 1d1éa£c§n%'it10n exists,

t he de-acti vat’i ng, ast
de-a@%mnng,\aaiaastgn patt, the asfeiviendyanrg the oﬁé)ot imerer}ﬁeéetmanneds\mde
ttenpting to re-establish communication with the
mt‘fry%}ﬁsm tter. 16. The article of claim 13, wherein:
the one or nore packets indicate, at least in part,
that the receiver is not ready to 25 receive one or
14.nor Ehortigle o abiat 13, Wihgtmrt he transmtter. 17. The

artj,cle of clai in the truc en

ol S Ratd o RS Ehd ook BEW oo PR accordance
wnﬁan@tﬁdmatpmg@olat | east in part, of the receiver,

re-activating, at least in part, 30 the receiver; and

transmtting one or nore other packets to indicate

15.L hagpd e el @?a%ﬁ%%vh%%nﬂﬁe Iﬁﬂ'g&fons @%%inre%gcutté)d ﬁ}?{hre%i]a%hine

fromtransm € recelrver
also result in:

after the de-activating, at least in part, of the receiver, re-activating, at least in part,
the receiver; and

attempting to re-establish communication with the transmitter.

16. The article of claim 13, wherein:
the one or more packets indicate, at least in part, that the receiver is not ready to

receive one or more other packets from the transmitter.

17.  The article of claim 13, wherein the instructions when executed by the machine
also result in:

after the de-activating, at least in part, of the receiver, re-activating, at least in part,
the receiver; and

transmitting one or more other packets to indicate that the transmitter is no longer

desired to refrain from transmitting to the receiver.

16
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WO 2004/ 102877 PCT/ US2004/ 011647 18. The article of
claim 13, wherein the instructions when executed by

w0 b@4treasiii ne  al so result in: determ ni ng whet PET/US1904/011647
idle condition exists. 5 19. A system conprising: a
circuit board conprising a circuit card slot; a

18.C1 I THE hrt RS ¢F EARAB| Gheleid@b Mtﬁ@ﬁ’(ﬁﬂs%eﬁ%x&&ﬁe@lb}ofhe nhd¥fine
circuit card conpr|5|ng circuitry capabl

alS‘t’ff!&hEmﬁttl ng, in response, at least in part toa
det ha idl.e condjtion exists, one or
norgétggélg rt{%herfjilbe ggtcémdlzlfml B3 in part, that a
transmtter is 10 desired to'refrain from
transmtting, during one or nore predetermned tine

19.i nt Arsysles) compriging: ecei ver, the circuitry al so being

Cap@@r@m oar(]lgt R g‘gtr tc!a?@?l t'n part to the
R

det erm nati on e condrti on exists, _
de- acirtuintdrd gapabte dfe)aﬁlfg cotplpd.td thetshg, the ce¢viedard d@mpmﬂng
nore predeterm ned ﬁfﬁ me intervals. 15

t he one
CirepiEy %%ngf’@rﬂf&an%rp g ¥ Iyrespgnse.at [past IfPag; ‘iocatﬁettef@é%ﬁ“@n that an
sQr
1dl§ﬁ8§1ﬁft£oﬁt§e§uﬁ] BHs Oﬁ@gf:eﬁ)rag u“TSI% togglrﬁtgﬁtl%sété%agspff@&?g tHaf Pat Y8smitter is
dess‘eebtq refifan ﬁom¢mn$myt1m§ dunng)blﬁionmortemeeduammeﬂ]tlmél' Imgervals, to a
rmunl cati

reci¥ e Blosmontn ety OGS ohiip SPOSe 5 A PEg e Bt of

det&n@hd¥ichShatlthé IdCEorIRTERAl dx fikd) e-abtiFinb eattlc%sf:ﬁ%tteth%t}@cewet
receiver to the transmitter, and to propagate the one

durghig the pee opaeteairedeternined time intervals.

20.  The system of claim 19, wherein:
the circuit board comprises a bus and a host processor coupled to the bus; and

when the circuit card is coupled to the slot, the circuitry is coupled to the bus.

21.  The system of claim 19, wherein:

the communication protocol is an Ethernet protocol.
22.  The system of claim 19, further comprising:

a cable to couple the receiver to the transmitter, and to propagate the one or more

packets.
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